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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 yueOHoii padoThI O06Bem yacoB
MakcumasibHas yuyeOHasi Harpy3ka (Bcero) 113
AyauTopHasi yueOHasi padora (Bcero) 89
B TOM YHCIIE:
JICKIMOHHBIE 3aHSTHUS 28
IIPAKTUYECKHUE 3aHATHS 61
1a00paTOPHBIE 3aHATUS
CamocrosiTesibHasi padora (Bcero) 24
IIpome:kyTOouHast arTrecranus B popme Hud. 3auem




2.2. TemaTH4yecKMi IJIAH U COJAEPKAHME JUCUUIIIMHBI

2.2.1. Conep:kaHue JeKuui

Ne Ha3zBanmue pa3nesna/Tembl TexHoJI0TMsI NPOBEICHUS Tpynoem.
TeMblI (uac.)
3 cemecTp
1 TepMoguHamuka, KUHETUKA W | JeKYUA-8U3YAIUZAYUS, 8 MOM 4
KaTaJns. yucne ¢ npuUMeHeHuem
9NEeKMPOHHO20 00YUeHUs U
OUCTAHYUOHHBIX
00pazo6amenbHbIX MexHON02Ul
2 PaBHOBecus B pacTBopax JIeKYUs-8U3YANUIAYUSL, 8 MOM 6
yuce ¢ npuUMeHeHuem
NEeKMPOHHO20 00YYEeHUs U
OUCMAHYUOHHBIX
006pa306amenbHbIX MEeXHON02UL
3 OUBUKO-XUMHSI  TOBEPXHOCTHBIX | JIeKYUSA-8U3YANUZAYUS, 8 MOM 2
SIBJICHUM M IUCTIEPCHBIX CUCTEM yucie ¢ npuMeHeHuem
9NEeKMPOHHO20 00YUeHUs U
OUCTAHYUOHHBIX
00pazo6amenbHbIX MexXHON02Ul
4 OOmiasi XxapakTepUCTUKA CTPOCHUS | IeKYUs-8U3YATUZAYUS, 8 TNOM 2
U PEaKIUOHHOM  CHOCOOHOCTH | yucie ¢ npumeHeHuem
OMOJIOTUYECKH  BAXKHBIX  MOHO- | 91€KMPOHHO20 00YyYeHUs U
MOJIU- U TeTepOPYHKIHOHAIBHBIX | OUCMAHYUOHHBIX
COEIMHEHUI 006pa306amenbHbIX MEeXHON02UL
5 Ocobennoctu CTPOCHUS, | IeKYUsi-8U3yatu3ayusi, 8 mom 5
PEaKIMOHHONW  CIMOCOOHOCTH W | yuc/e ¢ NpUMeHeHUuem
OHOJI0THYeCKON aKTUBHOCTHU | 91€KMPOHHO20 00yYeHUs U
OMOTIOIMMEPOB U UX CTPYKTYPHBIX | OUCAHYUOHHBIX
KOMITOHEHTOB 00pazo6amenbHbIX MexXHON02Ul
6 Jlunuabpl ¥ HU3KOMOJEKYJISIPHBIC | JIeKYUA-BU3VATUZAYUSL, 8 MOM 5
OMOpEeTyIATOpPHI:KJIacCH(PpUKALIS, yucie ¢ npumMeHeHuem
CTpOECHUE, OMONIOTHYECKasl | 271eKMPOHHO20 00yYeHUs U
aKTUBHOCTb;UICHTU(DUKALINS OUCMAHYUOHHBIX
OpPraHUYECKUX COCIMHEHU 00paz08amenbHbIX MeXHONI02Ul

Paznen 1. TepmogunaMuka, KHHETUKA U KaTAaJIN3.

JIeKunﬂ-anyanmaunﬂ. «OCHOBHbBIE NOHATHS XHMHYECKOM TEPMOAUMHAMMKH H

ouodHepreruku. [lepBoe n BTOpoe Ha4YaIa TEPMOAMHAMHUKI)

n Temjaora —
(M30TMPOBAHHEIE,

nBe  (opmel
3aKpBITHIE,

nepegayd  dHEPrUu.
OTKPBITHIE).

Tunsr
Tuner

(u3oTepmMuUeckue, n300apHbIe, N30X0pHbIe). CTaHTaAPTHOE COCTOSHUE.

HpenMeT 1 METOAbI XHUMHYECKOU TCPMOANHAMUKHU. OCHOBHBIE IOHSITUSI TCPMOANHAMUKHU.
HMHTEeHCUBHBIE U SKCTCHCUBHBIE MapaMeTpbl. yHKIHS cocTossHus. BHyTpeHHss sHeprus. Pabora
TCPMOAUHAMHUYCCKUX CUCTEM

TEPMOIUHAMHNYCCKUX IMpoucCcCcoB

Ontanenus. CTaHaapTHas SHTaNbIKA 00pa30BaHUs BELIECTBA, CTAHAAPTHAS SHTAIBIIHA
cropanus BemectBa. CraHzapTHasl SHTaNpNUs peakuuu. 3akoH ['ecca. IIpumenenue nepsoro
Hayaja TepMOJUHAMUKH K OMOCHUCTEMaM.

Xumuueckoe paBHoBecwe. OOpaTuMble W HeoOpaTHMbIE IO HANPABICHUIO PEAKIIUU.



TepMoauHaMHUeCKUE YCIIOBUS PAaBHOBECHS B H30JUPOBAHHBIX H 3aKPBITHIX CHUCTEMax.
KoHcTanTa xuMuueckoro paHoBecus. [I[porHo3npoBanre CMEIIEHUsS] XUMUYECKOTO PAaBHOBECHS.
[TonsTre o OydepHOM ACHCTBHH, TOMEOCTa3e U CTAIIMOHAPHOM COCTOSIHUU KMBOTO OPTaHU3Ma.

Jleknusi-euzyaamsanusa. «XUMHYecKass KHHETHKAa M KaTaau3. XuMHYecKoe
paBHOBecHue»

[IpeameTr M OCHOBHBIE MOHATHS XUMHUYECKOM KUHETUKH. XUMHUYECKas KHHETHKA Kak
OCHOBa Il M3YYCHHUS CKOPOCTEH M MEXaHM3MOB OMOXUMHYECKHX TporeccoB. CKoOpocTh
peaKIuy, 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHLICHTPALIUH.

3aBUCHMOCTh CKOPOCTH PEAKIMU OT TeMIepaTypbl. TemmepaTypHbId KOI(PQOUIIUEHT
CKOPOCTH pEaKLMU U ero 0COOEHHOCTHU 1J11 OMOXMMHYECKHUX MPOIECCOB.

Karanmu3. TOMOreHHbIi ¥ TreTeporeHHbI KaTanu3. OHEpreTHYeckuii mpoduib
KaTaluTUudeckor peakuuu. OcOOCHHOCTH KaTATUTHUYECKOW aKTUBHOCTH (DEPMEHTOB.

Pa3nes 2. PapHoBecHusi B pacTBopax

Jlekuusi-Buzyaauszanms. «CBOMCTBA PACTBOPOB HU3KOMOJIEKYJISIPHBIX BELIECTB)

Asronporonu3 Boasl. KoncTanta apromporonu3a Bojabl. [loHsTHe 00 wuAeanbHOM
pacTBope.

KonnuraTuBHble cBOiiCTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIMTOB. 3akoH Payns u
CJIEJICTBUS U3 HErO: IOHM)KEHHUE TEMIIEPATYPhI 3aMEP3aHusl PACTBOPA, NOBBIILIEHUE TEMIIEPATYPbI
KUTIEHUsI pacTBopa, ocMoc. OcMoTryeckoe aBieHue: 3akoH Bant-I'odda.

KonnuraTuBHble cBOiicTBa pa30aBIEHHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OCMONIATIBHOCTD U OCMOJISIPHOCTH  OMOJIOTMYECKUX JKUAKOCTEH U mepdy3MOHHBIX
pacTBOpOB.

Ponb ocMoca B OMONIOTHUECKUX CUCTEMAX.

Jlekuusi-suzyaauszanus. «IIporonuruyeckune paBHoBecuss U npouecchl. bydepubie
cuctembl. 'eTeporeHHble paBHOBECHSI B PACTBOPAX JJIEKTPOJIUTOBY»

Knaccugukanus BeniecT, OCHOBaHHAsi Ha NPUPOAE MEPEHOCUMBIX YacTHll. KuciaoTsl u
ocHOBaHUsA. OCHOBHBIE TMIOJIOKEHMSI TEOpPUM KUCIOT U ocHoBaHui bpencrena-Jloypu:
MOJICKYJIIDHbIE M HWOHHBIE KHCIOTBI M OCHOBAaHMS, COINPSDKCHHAs IPOTOJUTHYECKAs Iapa,
amdonutsl. Bogopoansiii mokaszarens pH. [Iporonutuyeckue peaxiuu. VMoHu3anusi ciaObIx
KHCJIOT U OCHOBaHUH. KOHCTaHTa KUCIOTHOCTH M OCHOBHOCTH.

BydepHnoe neiicTBue — OCHOBHON MEXaHH3M MPOTOJUTHYECKOTO TOMEOCTa3a OpraHu3Ma.
Mexanusm neiictBusi OydepHbIx cucteM. 3oHa OydepHoro aeiictBus u OydepHas €MKOCTb.
Pacuer pH npoToMTUYECKUX CUCTEM.

I'ereporennsle peakuuu B pacTBOpPax 3JIEKTpoJnTOB. lIpomsBeneHume pacTBOPUMOCTH.
KoHkypeHnMsi 3a KaTHMOH MM AaHUOH: H30JIMPOBAHHOE U COBMEIIEHHOE T'E€TEPOTrECHHBIE
paBHOBECUs] B pacTBOPAax 3IEKTPOIUTOB. OOlasi KOHCTAaHTa COBMEIIEHHOIO TIeTEPOre€HHOIO
paBHOBecHs. Y CIIOBUsS 00pa30BaHUs U PACTBOPEHUS OCAIKOB.

Pa3znen 3. ®u3uKo-XUMHSI NOBEPXHOCTHBIX SIBJIEHHH U JUCIIEPCHBIX CHCTEM

Jlekuus-pusyanuzanus. « OU3MKo-XUMHA MOBEPXHOCTHBIX SIBJIEHUH M THCHEPCHBIX
cucTeM B (PYHKUIMOHHPOBAHUM KMBBIX CHCTEM»

AJCOpOIIMIOHHBIE PABHOBECHS] M TPOIECCHl HAa IMOJBMXKHBIX TpaHMIAX pasznena ¢as.
[ToBepxHOocTHast sHeprusi [ mO6Oca W MOBEPXHOCTHOE HaTsbKeHHME. AncopOums. [loBepxHOCTHO-
AaKTHBHBIE U TOBEPXHOCTHO-HEAKTHBHBIE BellecTBa. OpUEHTalMs] MOJIEKYJ B MOBEPXHOCTHOM
CJI0€ U CTPYKTypa OmomMemMOpaH.

AJcopOIIIOHHBIE pPaBHOBECHUs HAa HEMOIBM)KHBIX TpaHHIaX pasfena ¢da3. dusndeckas
azcopOuusa U xemocopOuus. 3HaueHHE aJCOPOIMOHHBIX MPOLIECCOB AN KU3IHEACSITEIbHOCTH.
OU3NKO-XUMUYECKUE OCHOBBI aJCOPOLMOHHONW Tepamuu, TeMOCOpOLIUH, TNPUMEHEHHS B
MeAUIIMHE HOHUTOB

Knaccudukanus nucniepcHbix cucreM. Kiaccupukanus AUCTIEPCHBIX CUCTEM 10 CTENEHU
JTUCTIEPCHOCTH; 110 arperaTHOMY COCTOSIHUIO (ha3; M0 CHJIe MEXMOJIEKYJIIPHOTO B3aUMOAEUCTBUS
MEXIy TUCTIEpCHOM (a3oil u qucnepcuoHHON cpenoid. [Ipupoaa KOIIONIHOTO COCTOSIHHS.
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MonekynsipHO-KUHETHYECKAE CBOMCTBA KOJIOMTHO-TUCIIEPCHBIX CHUCTEM: OPOYHOBCKOE
IBUKEeHHE, TUPPy3Hs, OCMOTUYECKOE JaBJICHUE, CEIMMEHTAIIMOHHOEe paBHOBecue. OnTuueckue
CBOMCTBAa: pacCceMBaHUE CBETA. OIJIGKTPOKMHETHMYECKHE CBOMCTBAa: dJeKTpodope3 U
3JEKTPOOCMOC; OTEHIIMAN TEYSHUS U MOTEHLIMAJ CEJUMEHTAIINH.

Paznen 4. O0masi XapakTepuCTHKA CTPOCHNUS U PEAKHMOHHOM CTIOCOOHOCTH OHOJIOTHYECKHU
BA:KHBIX MOHO- IOJIM- M TeTePO(PYHKIMOHAIBHBIX COeNHEHUH

BBognasi jekuusi. CTpoeHue, HOMEHKJIATYpa, M30MepHsi U OCHOBHbIE CBONCTBa
OMO0JIOTNYeCKH BAKHBIX MOHO(PYHKIMOHAIBHBIX COeAMHEHM A

Oco0eHHOCTH OPraHUYEeCKHX MOJIEKYJ, Y4aCTBYIOIIUX B MPoIeccax KU3HEACATEIHHOCTH.
[TonsiTue Meraboau3Ma.

OcHOBHBIE TpaBWIa KiIacCU(DHUKAIIMU W HOMEHKJIATYPHl OPTraHMYECKHX COCAMHCHMIA,
TpUBHAJIbHAA, PallMOHAIbHAS U CUCTEMAaTUYeCcKasi HOMEHKJIIaTypa.

N3omepust 1 0OYCIIOBICHHOE €0 MHOTOOOpa3ue OpPraHMYeCKUX CcoenuHeHUH. Twurbl
U30MEPUU: CTPYKTYpHast (M30MEpHsl CTPOCHUS YTJEPOIAHOIO CKelleTa, M30MEpHUs MOJIOKEHUs
(GYHKIIMOHATBHOW TPYIIbI, H30Mepusl (QYHKIMOHAIBHOW TpPYNNbl) M MPOCTPAHCTBEHHAS.
Crepeoxumudecre (popmynbl  (mpoekimonHbie  (opmynsl  dumepa, Xeyopca). Csssb
MPOCTPAHCTBEHHOTO CTPOCHUS C OMOIOTHYECKON aKTUBHOCTHIO.

KucnoTHOCT, U OCHOBHOCTh OPTaHMYECKHX COEAMHEHUI; Teopun bpenctena u Jlptouca.
KonuuecTBeHHass Mepa KUCIOTHBIX CBOMCTB opranuueckux coeauHeHuit (pKa). Monuzanus
OpPraHMYEeCKUX KHUCJIOT U OCHOBaHMM B 3aBUcUMOCTH OT pH cpenpl. Ponbp uoHM3ammm B
MPOSIBIICHUN OMOJIOTMYECKON aKTUBHOCTH.

Pa3zgea 5. Oco0eHHOCTH CTPOEHMS, PEAKIMOHHOM CIIOCOOHOCTH M OHOJIOTHYeCKO
AKTHBHOCTH OHOINOJIUMEPOB U UX CTPYKTYPHBIX KOMIIOHEHTOB

Jlekuusi-BU3yaau3anusi. AMUHOKHMCJIOTbI: CTPO€HHE, CTePeOXuMusi, OMOJIOTHYECKH
BaKHbIE PeaKIuy O-aMMHOKHUCJIOT. Kitaccudukanust U crpoenne 0ejikoB

AMHMHOKHCIIOTBI, BXozsmme B coctaB OenkoB. CTpoeHue, HOMEHKJIATypa.
Crepeonsomepusi. KucinorHo-ocHOBHbIE CBOMCTBA, OMMONISApHAS CTPYKTYpA.

Knaccugukanus ¢ yueToM pa3nuyHbIX IPU3HAKOB: IO XUMHUYECKOHN MPUPOE pajuKaia 1
COJIepKalIuXCsd B HEM 3aMECTUTENIECH; MO MOJIIPHOCTU PaJAMKAJIOB; MO KHUCIOTHO-OCHOBHBIM
CBOMCTBAaM: 3aMEHMMbIE U HE3aMEHUMBbIE aMUHOKHUCIIOTBI.

buonoruueckn BakHbIE PEAKIMM O-aMHUHOKHUCIIOT: J€3aMUHUPOBAaHUE (OKHCIIUTENBHOE,
BOCCTaHOBUTENBHOE, TUAPOJIUTUYECKOE, BHYTPUMOJIEKYJIAPHOE), THAPOKCUIMPOBAHUE (CUHTE3
3aMEHUMBIX aMHHOKHUCIIOT), JeKapOOKCHIMpOoBaHHE (0O0pa3oBaHWE OWOTCHHBIX aMHUHOB H
OMOpPErynATOpOB — KOJIAMHH, THCTaMHUH, Y-aMHHOMACIsiHas KuUCJOTa). buocuHtes o-
AMUHOKHCJIOT U3 KETOKHMCIIOT: BOCCTAHOBUTEIbHOEC aMUHUPOBAHNE, TPAHCAMUHUPOBAHUE.

IlenTuapl. DIEKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOCHUE NENTHUIHOW CBS3U. YPOBHHU
opraHu3anu OenKOBbIX MoJekyd. IlepBuuHasi cTpykTypa OenkoB. YacTUYHBIM W TOJTHBINA
ruaponuns. [lonsatue o BTOpUYHOM, TPETUYHOU U YETBEPTUYHOM CTPYKTYypax.

[TonsTHe 0 ClIOXKHBIX Oenkax. [ 'eMormoOuH, CTpoeHHE, CBOMCTBA, 3HAUCHHE.

Jlekuus-suszyanuzanus. buokaranui. CtpoeHue, kjgaccupukanusi U MeXaHH3M
neiictBusi pepMeHTOB.

Crnenuduka onokaranuza. Ctpoenue ¢pepMeHToB. Crienn(uIHOCTb.

Knaccupukanus ¢QepMeHTOB: OKCHIOpENyKTa3bl, T'MIPONa3bl, H30MEpasbl, JIHA3bI,
TpaHcgepasbl, TUra3bl.

Brnustaue ¢pusuko-xuMuueckux (pakTopoB Ha CKOPOCTh GEPMEHTATUBHON PEaKIINN

Jleknus-pusyaausanusa. YIJeBOAbI: KJaccH(pUKalus, CTPOeHHEe, CBONCTBA,
0MOJI0rHYecKasi AKTUBHOCTh

IIpoctsie YTJIEBOJBI. Knaccupukanus MOHOCaxapuJI0B. Crepeonsomepus
MoHocaxapunoB. D- u L-crepeoxumuueckue psiabl. OTKpbITBIE U IUKJIWYECKHE (DOPMBI.
@opmynel @umepa u  popmynsl Xeyopca. DypaHo3bl M NHPAHO3bI; a- U [3-aHOMEPHI.



[MuxnookcorayroMepus. SIBieHre MyTapOTaLyH.

HykneodunbHoe 3aMerieHne y aHOMEPHOIO LEHTpa B LUKIMYECKHX (opmax
MoHocaxapuaoB. O- 1 N-rimuko3unsl. ['naponu3s riauko3unos. PochaTsl MOHOCAXAPUIOB.

Okucnenue MoHOcaxapuaoB. BoccTaHOBUTENbHBIE CBOWCTBA alib/l03. [ JIMKOHOBHIE,
TJIMKApPOBBIE, TIIMKYPOHOBBIE KUCIOTHI. ACKOPOMHOBAs KHCIIOTA.

OOmast  xapakTepucTUKa M KiIaccupUKanus mnosnucaxapuaoB.  Onurocaxapuisbl.
Jucaxapuabl: MalbTO3a, LENI00M03a, JaKTo3a, caxapo3a. CTpoeHHe, UKI0-0KCO-TayTOMEPHS.
BoccranoBurenbHbie CBOMCTBA. | napomus.

I'omononucaxapuapl: Kpaxman (aMuwio3a W aMWIONEKTUH), TJIMKOIEH, JEKCTpaHsbl,
netrono3a. IlexkTuHsl (monuranakTypoHoBas Kuciora). llepBuuHas cTpykTypa, TMIPOJIH3.
[TonsTHE O BTOPUYHOM CTPYKTYype (aMHUII03a, LIEJUII0JI03a).

I'ereponionucaxapuipl: THATypOHOBas KHCIOTa, XOHAPOUTHHCYIb(aThl. IlepBuuHas
cTpykTypa. lIpencraBienne o cTpoeHuy renapuHa.

Jlekuusa-pusyanuzanuda. HykieoTuabl M HYKJICHHOBBIE KHCJIOTBI: CTPOEHHE,
Onosiornyeckasi akKTHBHOCTh

HyxnenHoBbIE OCHOBaHHMsA, BXOJAIIME B COCTAB HYKJIIEMHOBBIX KUCIOT. [IMpuMuanHOBBIE
(ypauui, TMMUH, HIUTO3WH) U TypUHOBBIE (aJICHUH, TyaHUH) ocHOBaHus1. CBOICTBA..

Hyxkneo3unpsl. HykneoTubl.

[lepBuyHas CTpyKTypa HYKJIEHHOBBIX kucinoT. Docoamddpupnas cBsi3b. HykneoTuaHblii
coctaB PHK u JIHK. I'niponun3 HyKJI€MHOBBIX KHUCIIOT.

IToHsiTHE O BTOPUYHOM CTPYKTYPE HYKJIEMHOBBIX KUCIIOT.

Hyxneo3zuamono- u nonmudocdars. AM®D, AIIO, ATD. Makposprudeckue CoeTuHEHHUS.

Hukxorunamununykineoruanbie kopepmentsl. Ctpoenne HAJI+ u ero ¢pochara HA 1D+

Pa3nen 6. JIunmuabl 1 HU3KOMOJIEKYJISIPHBbIE OMOPEryIsITOPbI:KJIacCH(PUKALNS, CTPOEHHE,
OMOoJIOrnYecKasi aKTUBHOCTb;UACHTU(UKAIUSA OPraHNYeCKUX COeINHEeHUIl

Jleknus-pusyaausanusd. Jlunuael:  Kiaaccupukanus, CTpoOeHHe, CBOMCTBA,
Onosiorn4yecKas akTHBHOCTh

Owmpbuisemsle unuasl. KUpbl Kak cMech TpUAIMITIUIEpuHOB. [loHsATHE O CcTpoeHHH
BOCKOB. OCHOBHBIC TPHPOJHBIC BBICIINE >KUPHBIC KHCIOTHI, BXOISIIME B COCTaB JIMITHIOB.
OCO0EHHOCTH HEHACHIIICHHBIX KUPHBIX KUCIIOT.

[lepokcumHoe okuciieHHue (pparMEeHTOB HEHACHIIIEHHBIX JKUPHBIX KUCJIOT B KIIETOYHBIX
MeMOpaHax, ero MexaHu3M. Pojb NEpOKCHIHOTO OKMCIIEHUS JHUIUI0B MEeMOpaH B JIeHCTBUU
MaJIbIX JI03 paJranuu Ha opranu3M. CHCTeMbl aHTHOKCHIaHTHON 3aIIUTHI.

®ochonumuasl. PochaTunnbie KUCTOTH. PochaTHANIKOTAMUHBL U (OchaTHIUICEPUHBI
(xedanmunbl), hochaTuIUIXOTUHBI (JICLUTHHBI) — CTPYKTYPHBIE KOMIOHEHTHI KJIETOYHBIX MEM-
Opan. JIunuaHbIi OUCITON.

CouHromumuap! ¥ TIUKoTUNHIbL. HeoMblIsieMble TUHIBL. M30TTpEHOMIBL.

Crepounsl. IlpeacraBnenue 06 uX cTpoeHHMH W Ouonoruyeckod ponu. CrepounHbie
TOPMOHBI: CTPOCHHUE, OMOJOrmuYecKas poiib. JKeauHble KUCIOTHI — XOJeBas, TIHMKOXOJIEBas,
TaypOXO0JIeBas, CTPOCHUE, OMOJIOTHYECKasl poiib. XOJIECTEPUH — MPEJICTABUTEIb CTEPUHOB, €T0
KOH(pOpManMoHHOE CTPOSHUE, CBOMCTBA, OMOJIOTHYECKAS POJIb.

Jlexuusi-Bu3yaausanus. Kinaccudgukanus, crpoeHne u 01MoJIoruyeckasi akTHBHOCTh
TOPMOHOB H AJIKAJIOH/I0B.

Knaccudukanus, ctpoeHre u Onosorudeckast pojib TOpMOHOB.

Knaccudukanms, ctpoeHue u Onoaorndeckasi pojib allkKOJIOHUIOB.

Jlexuusi-Busyaausanus. Kinaccugukanus, crpoeHne u 0MoJioruyeckasi akTHBHOCTh
HU30NPEHOU/I0B U BUTAMHHOB

Knaccudukanus, ctpoeHue u 6uonoruyeckast poyib U30npeHouaoB. Teprnensl. MoHO- U
ounmkimaeckue TepreHsl. ConpsyKeHHBIC TIOJIHEHBI, KAPOTHHOMIBI.

Knaccudukanus, crpoenne u O6uosioruueckas pojib BUTaMHHOB. BomopacTBopumebie H



KUPOPACTBOPHMBIE BUTAaMHUHBL. [IpUYMHBI W OCHOBHBIE CHUMITOMBI THUIIEP-, THIIO-
ABUTAaMHUHO30B.
2.2.2. llpakTHyecKHe 3aHATHSA
Ne Ha3zBanue pa3nesna/Temsl TexHoJI0rMsI NPOBeICHUS Tpynoem.
TeMblI NMPAKTHYECKUX 3AHATHI (uac.)
3 cemecTp
1 OCHOBHBIE TIOHATHSI XUMHUYECKON | KOMOMHHUPOBAaHHOE 3aHATHE, B 4
TEPMOJUHAMUKHU U TOM 4YHCIIE C IPUMEHEHHEM
OMOYHEPTETHKH. 3JIEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH
2 XuMuueckasi KHHETHKA U KaTalu3. | KOMOMHUPOBAaHHOE 3aHATHE, B 4
XUMUYECKOE paBHOBECHE TOM 4YHClIe C MPUMEHEHHUEM
AJIEKTPOHHOTO  OOY4YeHUs  H
JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI
3 CaoiicTBa pacTBOpOB KOMOWHHUpPOBAaHHOE 3aHsATHE, B 4
HU3KOMOJIEKYJISIPHBIX BEIIECTB TOM 4YHCIIE C IPUMEHEHHUEM
AJIEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
4 [IpoTonuTHuyeckue paBHOBECHUS 1 | KOMOMHUPOBAHHOE  3aHSATHE, B 6
npoueccel. bydepHbie cucTeMsl. TOM 4YHClIe C MPUMEHEHHEM
AJIEKTPOHHOTO ~ OOY4YeHUs  H
JTUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIi
5 ['eTeporennsie paBHOBECHS B KOMOWHHUPOBAaHHOE 3aHsATHE, B 2
pacTBopax 3JIEKTPOIUTOB TOM 4YHCIIE C IPUMEHEHHEM
3JIEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
6 KoMiuiekcHBIE COEIUHEHUA KOMOWHHMpPOBAHHOE 3aHATHE, B 4
TOM 4YHCIIE C HIPUMEHEHHEM
AJIEKTPOHHOTO  OOY4YeHUs  H
JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI
7 DU3NKO-XUMUS TOBEPXHOCTHBIX KOMOWHUpPOBAaHHOE 3aHATHE, B 6
SIBIIGHUUM U TUCTIEPCHBIX CUCTEM B | TOM 4YHUCJIE€ C MNPUMEHEHHEM
(YHKIIMOHUPOBAHUH JKUBBIX AJIEKTPOHHOTO  OOY4YeHUs  H
CUCTEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI
8 Ctpoenne, HOMEHKIIATypa, KOMOWHHUPOBAHHOE 3aHSTHE, B 4
M30MEpHUsI U CBOMCTBA TOM UHUCJIE€ C IPUMEHEHUEM
OMOJIOTHYECKH BaXKHBIX AJIEKTPOHHOTO O0yUYEHUS U
MOHO(YHKIIMOHATIBHBIX JTUCTAHIIMOHHBIX
COCTUHEHUN 00pa3oBaTeNbHBIX TEXHOJIOTHI
9 CrpoeHue u cBolicTBa KOMOWHUPOBAHHOE 3aHSTHE, B 6
AMUHOKHCIIOT U MENTHI0B TOM YHUCJIE€ C IPUMEHEHUEM
3JIEKTPOHHOT'0 O0YYEHHUS U
JMCTAaHIIMOHHBIX
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00pa30BaTeNbHBIX TEXHOJIOTUN

10 | Knaccudukamus 1 MexaHu3M KOMOWHHUPOBAHHOE 3aHSTHE, B 2
IencTBHS (EPMEHTOB TOM YHCIIE C TPUMEHECHHEM
3JIEKTPOHHOT'0 O0YYEHHUS U
JMCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI

4 cemecTp

11 CTtpoeHue U CBOMCTBA YIJI€BOAOB | KOMOMHUPOBAHHOE 3aHSTHE, B 6
TOM YHCJI€ C IPUMEHEHUEM
3JIEKTPOHHOT'O O0YYEHHUS U
JIMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIi

12 | CtpoeHue u cBoiCTBa KOMOWHHUPOBAHHOE 3aHSTHE, B 2
HYKJIICHUHOBBIX KUCJIOT TOM YUCJIC C IPUMCHCHHUECM
AJIEKTPOHHOTO O0yUYEHUS U
JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH

13 | Ctpoenue u cBOICTBA JTUNHI0B KOMOWHUPOBAHHOE 3aHSTHE, B 6
TOM YHCJI€ C IPUMEHEHUEM
3JIEKTPOHHOT'O O0YYEHHUS U

JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
14 | M3onpeHou1bl U BUTAMUHBI: KOMOWHHUPOBAHHOE 3aHSTHE, B 2
CTPOCHUC U GI/IOJIOI‘I/I‘-IGCKaH TOM YUCJIC C IPUMCHCHHUECM
aKTUBHOCTb ANEKTPOHHOT0 00y4eHUs U
JUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH,
15 | F'opMOHBI U aJKaJOUIbl: CTPOSHHUE | KOMOMHMPOBAHHOE 3aHSTHE, B 3
)41 GI/IOHOFI/I‘IGCKaH AKTUBHOCTH TOM YUCJIC C IPUMCHCHHUECM
AJIEKTPOHHOTO O0yUYEHUS U
AUCTAHIITMOHHBIX

00pa30BaTeNbHBIX TEXHOJIOTUN

KomOunupoBannas ¢opma mnpakrudeckoro 3ausatus (KomOmHuMpoBanHOe 3ansTHe). B
X0Jle KOMOMHHPOBAHHOTO 3aHATHS PEMIAETCS KOMIUICKC AMIAKTUYECKUX IIeNiel: COOOIIeHHe
HOBBIX 3HAHMW; OpraHW3alMs CaMOCTOSITEIBHOTO H3YYEHHUS HOBOTO YYeOHOrO MaTepuala;
dbopMUpOBaHHE Ha OCHOBE YCBOGHHBIX 3HAHMW OONIMX KOMIIETEHIMI; TIOBTOpPEHHE U
3aKpeIuieHHe TPOMIEHHOr0 MaTepuana; yTOYHEHHe, O000IeHHe ¥  CUCTeMaTH3allHs
MOJyYEHHBIX 3HAHUH; OSKCIEPUMEHTANIBHOE TOATBEPKIACHUE TEOPETUUYECCKUX TOJIOKEHUH;
BbIpa0OTKAa YMEHHH W HaBBIKOB CaMOCTOSITEIBHOTO YMCTBEHHOTO TPYZAA; KOHTPOJIb, aHAIH3 H
OIICHKA 3HAHMA W YMEHHH O0OydJaromuxcsi, KOPPEKTHPOBKAa Y4eOHOTO Mpoiecca Ha OCHOBE
pe3yabTaTOB MPOBEPKH, YTOUHCHHWE W JOMOJHEHUE 3HAHWH, MOJIKPEIICHHE YMEHU; pa3BHTHE
MIO3HABATENBHBIX crlocoOHOCTel oOyyaromuxcs. Takum 06pa3oM, B paMKax KOMOMHUPOBAHHOTO
3aHATHUSL 00y4aromeMycss HEOOX0IUMO OBITh TOTOBBIM K PAa3HOOOpPA3HBIM BHJIAM JIESITEIBHOCTH
KakK TeOpeTI/ILIeCKOFO, TaK U HpaKTI/I‘{eCKOFO XapaKTepa, 6 MOM Hucjie C npumMeHeruem 31eKmpOorHOcO
06yquu;l u OucmaHI/;MOHHbl.x 06pa306am€ﬂbelX MexHoN02Ul.

B xo1e ayauTOpHBIX 3aHATHI HCIIONB3YIOTCA CIEAYIONIe 00pa3oBaTeIbHbIE TEXHOIOTHHU:

Buanbi Buasbl ncnosab3yemMsix MeTtoanueckKue
3aHATHH TEeXHOJIOT Uil pa3bsiCHEHUs
.HGKI_[I/II/I JICKI_II/ISI-BI/I3yaJII/I3aI_[I/ISI FHaBHOG B JICKIIMH — 3TO MBICJIb, TIOTUYHOCTB,
YMEHHE NTOKA3aTh HHTEPECHOE B U3J1ara€MOM
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BOIIpoOce, 1aTh HOPMYIUPOBKH — CKATHIE,
TOYHBIE U 3aIIOMHHAIOIINECS, JOOUTHCS
MoAbeMa HHTEIIEKTYaTbHOW SHEPT U
00y4aromuxcsi, BBI3BaTh TBUKCHUE MBICIIH
BCJIE]] 32 MBICJIBIO JIEKTOPA, TOOUTHCSI OTBETHOM
MBICIIMTENILHOM peakuuu. JIekuus npu3BaHa
BBI3BIBATh Y CITYIIATENICH pa3MBIIIJICHUS,
MOJICKA3bIBATh HAIIPABJIICHUE CAMOCTOSTEIILHOM
paboTHI MBICTH, TOOYXAAaTh K JCHCTBUIO, OBITh
IITKOJION HAYYHOTO MBIITUICHUS.

[IpakTnueckue
3aHATUA

Tpaouyuonnoe
npakmuyeckoe 3auamue,
3aHSITHE C PEIICHUEM
CUTYAIlMOHHBIX 33/1a4.

[IpakTueckue 3aHATHS — METOJ
PENPOAYKTUBHOTO OOyUCHUS,
o0ecrneunBaroIni CBA3b TEOPUU U TPAKTUKH,
COJZICHCTBYIONINI BBIPAOOTKE y CTYJCHTOB
YMEHHUI 1 HaBBIKOB MPUMEHEHHUS 3HAHUH,
MOJIYYEHHBIX Ha JIEKLUU U B XOJI€
CaMOCTOSTEIILHON PaOOTHI.

B xome 3aHsATHMIl ¢ NOpUMEHEHHWEM DSJEKTPOHHOTO OOy4YeHHs M JUCTAHLMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA UCTIOJIB3YIOTCS CIIEIYIONINE 00pa30BaTEIbHBIE TEXHOJIOTHH!

Buani
3aHATHH

Buabl ucnosb3yemMbix
TEeXHOJIOI Ui

MeTtoanueckue
pa3bsiCHEHHUs

JIucTaHIMOHH bIH
YPOK

Odduaita nm oHTAMH
TEXHOJIOTUH: BeOUHAPHI,
BHJICOKOH(DEepeHIINH,
BUPTYaJbHBIC
MPAKTUYECKHE 3aHATHS U
T.JI.
KeiicoBas-texHonorus:
MCIOJIb30BaHNE HAaOOPOB
(KelCOB) TEKCTOBBIX,
ayJMOBU3yalbHBIX U
MYJIbTUMEIUHHBIX
y4e0HO-METOTUYECKUX
MaTepUajoB U UX
pacchuIKa st
CaMOCTOSITENTLHOTO
W3YYCHHUSI YIAITUMCS TIPU
OpraHu3aiuu
PETYISIPHBIX
KOHCYJIbTAIUHN Y
[IPENOAABATEIICH.
NuauBuayanbHbIe U
TPYMIOBBIE
KOHCYJIbTaIUH,
peann3yeMble BO BCeX
TEXHOJIOTUYECKUX
cpeaax: 3JeKTpOHHAs
rmoura, chat-
KOH(pepeHIH, (OPYMBI,
BHJICOKOH(DEpEHITNH U
T.JI.

3aHsATHE TPOBOAUTCS C IPUMEHEHHEM
WH(HOPMAIMOHHO-TEIIEKOMM YHHKAITMOHHBIX
ceTel pH OMOCPEIOBAHHOM (Ha PACCTOSIHUH )
B3aUMOJICHCTBUM O0yYaIOMUXCS U
NeIarOrMYECKUX PaOOTHUKOB.
JucrannnoHHbIe 00pa3oBaTeNbHBIC
TEXHOJIOTUH MPEIOJIAraloT YAaJICHHbIH
peXUM paboTHI.
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Texnonoruu
UHTEPAKTUBHOTO
0o0y4eHUs1, TPYNIIOBON U
KOJIJISKTUBHOM pabOTHI Ha
OCHOBE HCIOJIb30BaHUS
CBOOOHBIX PECYpPCOB,
pa3MeIIeHHBIX B

HUHTEPHETE,
.. | DIEKTPOHHBIX
DJIEKTPOHHBII
00pa3oBaTeNbHBIX
YPOK

pecypcoB, BKIIFOUCHHBIX B
KOMILIEKT y4eOHHKa,
METOAMYECKUX
MaTepualioB U
AJIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB,
pa3paboTaHHBIX
NpenoaBaTeNsIMU

3aHsATHE IPOBOAUTCS C IPUMEHEHHEM
coJzieprkanieiicst B 6a3ax JaHHBIX U
HCIIOJIb3yEMO TIPU pean3aiuu
00pa3oBaTeNbHBIX MPOrpaMM HH(OPMAITIH U
obecreunBaronmx ee 00padboTKy
UH(POPMALMOHHBIX TEXHOJIOTHH, TEXHUYECKUX
CpPEICTB, a TaKXke UH()OPMAIIIOHHO-
TEJIEKOMMYHHUKAIIHOHHBIX CETeH,
o0ecrneunBaroIuX Nepegady o JUHUAM CBSI3U
yKa3zaHHOH MH(OpMaIy, B3auMo ieiicTBre
00yJaroImuxcsl U NeJarorndeckux
pabOTHHKOB.

2.2.3. YueOHO-MeTOoAMYeCKOe o0ecredeHrne CaMOCTOATEeILHO padoThl 00yYaAO M XCS

Temaruka

TpynoemkocTh
(uac.)

®opma
NpoBeIeHUsI

3 cemecTp

1 [TepmoauHamuka, KUHETHKA u

KaTaJInus.

3aHATHUSAM, paboTa ¢ MHTEPHET-

2

MMOAroTOBKA K NPAKTUYCCKUM

pecypcamu u DbC.

PaBHOBecus B pacTBOpax

3aHATHUAM, paboTa C UHTEPHET-

IMOArOoTOBKA K NPaKTUYCCKHUM

pecypcamu 1 ObC

DU3UKO-XUMUS MOBCPXHOCTHBIX
SIBIICHHI 1 JUCIICPCHBIX CUCTEM

3aHATHUSAM, paboTa ¢ MHTEPHET-

MMOAroTOBKA K NPAKTUYCCKUM

pecypcamu u ObC

OOmiasi XapakTepuCTUKA CTPOCHUS H
[pEaKInOHHON CIOCOOHOCTH]
OMOJIOTUYECKA BaKHBIX MOHO- TOJIH-
148 rerepoyHKINOHAIBHBIX
COCTUHEHUN

3aHATHUAM, paboTa C HHTEPHET-

MMOAroTOBKA K NPAKTUYCCKUM

pecypcamu 1 ObC

4 cemecTp

OcoOeHHOCTH
[PEAKIIMOHHOU CIIOCOOHOCTH U
OHOJIOrHYECKOMH AKTUBHOCTH]
OHOIIOJIMMEPOB M WX CTPYKTYPHBIX
KOMIIOHEHTOB

CTpOCHHUS,

3aHATHUSAM, paboTa ¢ MHTEPHET-

MMOoAroTOBKA K NPAKTUYCCKUM

pecypcamu u DbC.

Jlunuasl W HU3KOMOJIEKYJISIPHBIE
OUOPEryNIATOpBI:KIacCU(PUKAIIHS,
CTpOCHUE, Ounosornyueckas
AKTUBHOCTH;UICHTU(DUKAIIHS
OpraHNYeCKUX COCTUHCHUHN

3aHATHUAM, paboTa C HHTEPHET-

IMOATrOoTOBKA K IPAKTUYCCKHUM

pecypcamu u ObC.

Bompocsl u 3amaHus Ui MOATOTOBKH K TPOMEKYTOYHOM aTTeCTallid, 3aJaHus s
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CaMOCTOSTEIbHOM pa60T1>1 U MCTOOAMYCCKUC PCKOMCHAAIWHW 110 BBIIIOJIHCHUIO 3aJlaHui
CaMOCTOSTCILHON pa6OTI)I CTYACHTOB BK/IIIOUCHEI B (bOH,Z[ OLCHOYHBIX CPEACTB AUCHUIIIIMHBI.

3. METOAUYECKHUE YKA3AHUA AJISA OBYYAIOIIUXCA 11O JUCHUITJIMHE

3.1. PekoMeH1a1IuM 1O TEOPETHYECKOMY 00yUEHHIO.

D¢ (HeKTUBHOCTh OCBOCHHS CTYACHTAMH Y4EOHBIX ITUCHMIUIMH 3aBUCHUT OT MHOTHX
(bakTopoB, M, MPEXkKE BCEro, OT padOTHl Ha JICKIUAX (YCTAHOBOYHBIX M 0030pHBIX). Ha nekiuun
MOXET OBITh BCECTOPOHHE PAacCMOTpPEHa KaK OJHa TeMa, COOTBETCTBYIOULIAs OJHOMY BOIPOCY
9K3aMEHa WJIM 3a4eTa, TaK U HECKOJIbKO CMEXHbIX TeM. B mociennem ciydae JEKIUIO CIEAyeT
paccMaTpuBaTh KaK «IIyTEBOAMUTENb» IO TOMY MaTepHaly, KOTOpPBIM JIOJDKEH OBJaJeTh
yuamuiics. I oTBeTa Ha SK3aMEHE MJIM 3adeTe MPOCTOro BOCIPOM3BEICHUS TEKCTa TaKUX
JeKIMA HEeIOCTaTOYHO. JTO HE O3HAa4yaeT, 4YTO IMOJ0OHBIE JIEKIUH HEeOoOsM3aTeNbHbl IS
KOHCIIEKTUPOBAaHUs U YCBOECHHMA. [IpaBMIIBHO 3aKOHCHEKTHPOBAHHBIM JIEKIIMOHHBIM MaTepual
MO3BOJISIET CTYJACHTY CO3JaTh YCTOMYMBBIN (PYHAAMEHT AJISI CAMOCTOSTENIbHON MOJITOTOBKH, AeT
BO3MOXHOCTb IOJYYUTh U 3aKPENUTh MOJIE3HYI0 HH(POpManuio. IMEHHO Ha JIEKLIMU CO3Jar0TCs
OCHOBBI 1 A(PQPEKTUBHON M IJIOJOTBOPHOW paboThl ¢ uHpoOpMalMen, KoTopas HyXKHa
CTYACHTY, KaK B IPO(ECCUOHAIBHOM, TaK U B [IOBCEHEBHON KHU3HH.

Bocnpusitne nekuuM M ee 3amMch — 3TO IPOLECC IMOCTOSHHOTO COCPEAOTOYEHHOTO
BHUMAaHMs, HAIIPaBJIEHHOI'O Ha MOHMMAaHUE PAcCyXJICHUH JIEKTOpa, 00AyMBbIBAaHUE MOJIy4YEHHBIX
CBEJICHUI, UX OLIEHKY U C)KaToe M3JI0KeHHe Ha Oymare B yJoOHOH 1u1st Bocipusitus opme. To
€CTh, CaMOCTOsTENIbHAasi paboTa CTyJEHTa Ha JIEKIHMU 3aKI0YaeTCsl B OCMBICIEHUH HOBOU
UH(pOpPMALUK ¥ KPaTKOW paroHaIbHON ee 3anucH. [IpaBuibHO 3amucanHas JeKIHs MO3BOJISET
riy0Xke YCBOMTh MaTepuai, YCHEIIHO MOATOTOBUTHCA K CEMHHAPCKUM 3aHATHUAM, 3aueTaM U
9K3aMEHaM.

Craymas JeKIuio, Hy)KHO M3 BCEro I0JIydaeMOro MaTepHaja BbIOMpaTh M 3alMChIBATH
camoe riaBHoe. CreayeT 3HaTh, YTO TJIABHBIC IOJIOKEHHS JICKIUH IPENoaBaTesib OOBIYHO
BBIJICJIIET MHTOHALMEH WM NOBTOPSET HECKOJIbKO pa3. VIMEHHO MO3TOMY MNpeaBapUTEIbHAs
MOJTrOTOBKA K JICKIIMU TMO3BOJUT CTYIEHTY YJIOBHUTH TOT MOMEHT, KOT/la CJIEQyeT MEpedTH K
KOHCIIEKTUPOBAHUIO, a KOI'Zla MOYKHO IIPOCTO BHUMATEIBHO CIyLIATh JIEKLHUIO. B cBA3M ¢ 3THM
HENIMIIHE Tepel] HAavyaJloM CEeCCHU emie pa3 Oeryio MmMpoCcMOTPETh YYEOHHWKH WM TpPEKHHE
KOHCIIEKThl 110 H3y4aeMbIM IpeAMeTaM. OTO CTaHeT IEePBUYHBIM 3HAKOMCTBOM C TEM
MaTepHajoM, KOTOpPBI MpO3BYYUT Ha JIEKIUH, a TaKkKe CO3JacT HEOOXOIMMBIH
MICUXOJOTUYECKUI HACTPOU.

YroObl MPaBUIBHO U OBICTPO KOHCHEKTHPOBATH JIEKIIMIO BaXKHO YUUTHIBATH, YTO CIIOCOOBI
NoJaun JIEKLMOHHOTO MaTepuajla MOryT ObITb pa3HbIMM. lIpenojaBaTenb MOXXET IUKTOBATh
MaTepHal, pacCcKasbIBaTh €ro, He JaBas HUUEro IoJl 3alKch, TUOO MPOBOIUTH 3aHATHE B opMe
JMagora co CTyleHTaMH. Yamie BCero MOXKHO HaONoJaTh COEIUHEHHE JBYX WIHM Tpex
BBIIIICHA3BaHHBIX CIIOCOOOB.

D¢ (eKTUBHOCTh KOHCIEKTUPOBAHMS 3aBUCUT OT YMEHHUs BJIaJeThb NPaBUIBHOU
METOAMKON 3amucu JeKIuu. KOoHEYHO, CrocoObl KOHCIEKTUPOBAHMS y KaKIOrO YeIOBEKa
UHAUBUAYyalbHbl.  OIHAaKO  CyLIECTBYIOT HEKOTOpble Haubojee  ymnoTrpedisiemble U
esiecooOpa3Hble MPUEMBI 3aIMCH JIEKLIMOHHOTO MaTepHuala.

3anuce JEKIUM MOYKHO BECTH B BHJIE TE3MCOB — KOPOTKHUX, MPOCTBHIX IpPEI0KEHUH,
(UKCUPYIOIUX TOJIBKO OCHOBHOE CoJepkKaHHe Marepuaia. KomudyecTBO M KpaTKOCTh TE3HCOB
MOJKET ONpPEAEIAThCA KaK MpernojaBaTesieM, Tak U CTyleHTOM. EcTecTBeHHO, 4TO Takas 3aluch
JeKIMU TpeOyeT BHOCIEICTBUHM OOpalleHus K JOMOJIHUTENbHOW nuTeparype. Ha oTnenbHble
JEKIMM TPUHOCUTHh COOTBETCTBYIOLIMM MaTepHana Ha OyMa)KHbIX HOCHUTENSIX, IPEJCTaBICHHBIN
JIEKTOPOM Ha MOPTaJIe UK NMPHUCIAHHBIN Ha «3JIEKTPOHHBIN MOYTOBBIN SAIIUK IPYIIBD) (TAOIHUIIB,
rpaduku, cxemsl). JlaHHbBII MaTepuan OyneT oXapakTepu30BaH, IPOKOMMEHTHPOBAH, JONOJIHEH
HETOCPEJCTBEHHO HA JICKLIUH.

KpoMme Te3ucoB Ba’KHO 3alMChIBaTh MPHUMEPHI, 10KA3aTENbCTBA, JaThl U HU(PbI, UMEHA.
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3HAYUTENBHO 00JIETYar0T MOHUMAHUE JISKIIMA T€ CXEMBI M rpaduKu, KOTOPbIE BhIUEPUMBACT HA
JOCKe TpernonaBareib. [1o Mepe BO3MOXHOCTH CTYICHTHI JOJDKHBI NMIEPEHOCHUTh MX B TETPalb
PAIOM C TEM TEKCTOM, K KOTOPOMY 3TH CXEMBI ¥ TPaHIKU OTHOCSITCSL.

Xopomio ecii KOHCIEKT JICKIIUU JIOTIOJTHAETCS COOCTBEHHBIMHU MBICIISIMHU, CYXICHUSIMH,
BOTIPOCaMH, BO3HHUKAIOIIUMHU B XOJI¢ MPOCITYIIMBAHUS COJIEPKAaHUSA JIEKIUU. Te BOMPOCHI,
KOTOPbIE BO3HUKAIOT y CTY/ACHTAa NMPH KOHCIICKTHPOBAHWU JIEKIIMH, HE BCET/a IeIeco00pa3Ho
3alaBaTh Cpa3y TMPU UX BO3HUKHOBCHHH, 4YTOOBI HE HApYIIUTh XOJ PaCCYXICHUMN
npernonaBatelnsi. CTyZICHT MOXET MOIBITaThCS OTBETUTHh HA HUX CaM B MpoIecce MOATOTOBKH K
ceMHHapaM JIM00 0OCYIUTh UX C MPENOoIaBaTeIeM Ha KOHCYIbTAIIHUH.

BaxHo 1 To, Kak OyIeT pacroyioKeH MaTepral B JISKIUU. ECITi 3ammuch Te3UCOB BeETCS
Mo BCEH CTpOKEe, TO IIEIeCOOOpPa3HO OTAENSATh WX BpPEeMsl OT BPEMEHH KpPAaCHOW CTPOKOW Win
IPOITYCKOM CTPOKHU. [IpuMephI JKe U TOTOJTHUTENIbHBIE CBEICHUS MOXHO CMENIaTh BIIPABO WIIH
BJICBO TOJI TE3UCOM, a TAaK)Ke Ha MOJs. B TeTpaau HY)XKHO BBIIEISATh TEMbI JIEKIUN, 3aTUCHIBATh
PEKOMEHAYEMYIO ISl CaMOCTOSITETbHON TOATOTOBKH JIUTEPATYpy, BHECTH (HaMUIUIO, UM U
OTYECTBO MpenoaaBaTelss. Hamuuue mosieit B TeTpaau Mo3BONSIET HE TOJIBKO MONTYYHTh «POBHBII
TEKCT, HO M JaeT BO3MOXKHOCTh IPH HEOOXOAWMOCTH BCTaBUTh BaKHBIC MIOTOJHCHUS H
W3MEHEHUS B KOHCIIEKT JICKIIHH.

[Ipy cocraBneHMHM KOHCIEKTOB HEOOXOJMMO HCIOJIb30BaTh OCHOBHBIC HABBIKH
creHorpaduu. Tak B mpoliecce COBEPIICHCTBOBAHMSI HABHIKOB KOHCIEKTHUPOBAHUS JIEKIIUN
B2)XHO BBIpA00OTaTh MHIUBUAYAJIBHYIO CHCTEMY 3allUCH MaTepualia, HAYYHTHCS PaIlHOHAIBLHO
COKpAIl[aTh CIIOBA M OTACITHHBIC CIIOBOCOUYCTAHMS.

[IpakTrka mOKa3bIBaET, YTO HE BCETJA CTYACHTY YAAeTCsl YCIeBaTh 3allUCBIBATH CIIOBA
JIEKTOpa Jake MPU UCIOIB30BAHWU IMPHEMOB COKpAIICHUs CIOB. B 3TOM ciydae AOMyCTHMO
00paTUTbCS K JIGKTOPY C MPOCHOOW TMOBTOPUTH CKazaHHoe. [Ipw oOpamieHMu BakKHO YETKO
chopMynupoBaTh MPOCKOY, yKa3aTh KaKOW OTPHIBOK HEOOXOIMMO BOCIIPOM3BECTH €IIe pas.
OpHako He Bcerna yao0HO MpephIBaTh X0 JIGKIIUU. B 3TOM citydae MOXHO OCTaBUTH MPOITYCK, U
noclie JEKIUU YCTPAaHUTh €ro MPY MOMOIIY KOHCIIEKTa coceia. BaxkHO clenarh 3TO B KOPOTKUM
CPOK, ITOKa CBEKa MaMsATh O BOCIIPHHATOW Ha JICKIIUH WH(POPMAIIHH.

KpuTtepuu onleHKH JIEKIIMOHHOTO 3aHSATHSI:
— HOpCABApUTCIIbHAsA IMOArOTOBKAa K JICKOHUU 110 3a4BIICHHOM TEMAaTHKE B paMKax
CaMOCTOSITEIbHON PaOOTHI;
— AKTHUBHOC Y4YaCTHC B JICKIUH (OTBGTBI Ha BOIPOCHI MperioaaBaTeyisi BbICKA3bIBAHUC
COOCTBEHHOTO MHEHUS U T.1.);
— coOuroieHre yueOHON TUCIIUTLITUHBIL.

3.2. PexoMeHaMM 110 PAKTHYECKOMY 00y4eHUI0

3HAYUTENBHYI0 pPOJb B H3YyYCHUM IIPEAMETa BBINOIHAIOT NPAKTHYECKUE 3aHATUSA,
KOTOpPBbIE IIPU3BaHbI, IIPEXKIE BCETO, 3aKPEIUIATh TEOPETUUECKUE 3HAHMS, IOJYyYEHHBIE B XOJE
IPOCIYIIMBaHUA W 3allOMHUHAHUS JIEKLIMOHHOTO MaTepuaja, O3HAaKOMJICHMA C Y4eOHOH H
HAay4YHOU JIMTEPATypOd, a TaKXKe BBIIOJIHEHUS CaMOCTOATENBHBIX 3agaHuil. Tem caMmbIM
NPaKTUYECKHUE 3aHATHUS CIIOCOOCTBYIOT MOIYYEHHUIO Hanboiee Ka4YeCTBEHHbBIX 3HAHUH, [IOMOTatoT
nproOpecTH HABBIKU CAMOCTOSTEIbHON PaOOTHI.

ITpuctynas K MOArOTOBKE TEMBI MPAKTHUYECKOIO 3aHATHsI, HEOOXOIUMO, MPEkKAE BCETO,
BHUMATEIbHO O3HAKOMUTHCS C €ro IJIAaHOM. 3aTeM HeoO0XOJMMO HM3Y4YHTh COOTBETCTBYIOIIHE
KOHCIIEKTbI JIEKIIMH, TIJIaBbl Y4eOHMKOB M METOAMYECKHUX IOCOOMH, pa3o0paTb NIpUMEPSI,
O3HAKOMHUTBCSI C  JIONOJHUTENBHOM JUTEpaTypoil  (CHpaBOYHMKAMH, SHUUKIONEIAUIMH,
cioBapsmu). [lpenmaraercs k Hanbosee BaXKHBIM M CIIOXKHBIM BOIPOCAM TEMBI COCTaBIIATH
KOHCIIEKTbI OTBETOB. KOHCHEKTHpOBaHHE JOMOIHUTENBHBIX HCTOUYHUKOB TAKXKE CIIOCOOCTBYET
Ooiee IUIOOTBOPHOMY YCBOCHMIO ydeOHOro marepuana. Cieayer TOTOBHTH BCE BOIPOCHI
COOTBETCTBYIOIIETO 3aHATHS: HEOOXOAWMO YMETh J1aBaTh ONPEICICHHS OCHOBHBIM TOHSTHSIM,
3HaTh OCHOBHBIE MTOJIOKEHUS] TEOPUH, IPaBUIIa U (OPMYJIbI, IPEATIOKEHHBIE [Tl 3aTIOMUHAHUS K
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KaXKJI01 TEME.

OueBUIHBI TpPHU CTPYKTYpPHBIE YacTH MPAKTHUYECKOTO 3aHATHUS: IpeaBapsromas
(TOATOTOBKA K 3aHATHIO), HEMOCPEACTBEHHO CaMO MPAKTUYECKOTO 3aHsATHS (00CyXKIeHue
BOIIPOCOB TEMbI B TPYIIE, PELICHHE 3ajad M0 TeMe) U 3aBepliaronias 4acTh (MOCIeAyromas
paboTa CTyIEHTOB MO0 YCTPAaHEHHIO OOHAPYKHUBIIUXCS MPOOEIOB B 3HAHUAX, CAMOCTOSITEIBHOE
penieHue 3a/1a4 ¥ BHIMOJHEHUE 3aIaHUI 110 PACCMOTPEHHOH TEMeE).

He tonpko camo mpakThyeckoe 3aHsATHE, HO W IMpeABapsiouas, U 3aKjirovaronias yacTu
€ro SBIISIOTCS HEOOXOAMMBIMU 3BEHBSIMU IEJIOCTHOW CHCTEMbI YCBOEHHUS BBIHECEHHOW Ha
00CYyXJIEHUE TEMBI.

[lepen ouepenHbIM MPAKTUYECKUM 3aHIATHEM LiejecooOpa3HO BBIMNOJHUTH BCE 3aJaHUS,
npeAHa3HauYEHHBIE IJI1 CAMOCTOSITEILHOTO PACCMOTPEHUS, U3YUUTh JIEKIHIO0, COOTBETCTBYIOILYIO
TEME CIEAYIOUIEr0 MPAKTUYECKOrO 3aHATHS, MOATOTOBUTh OTBETHI HA BOIPOCHI 10 TEOPHH,
pazobpats mpumepbl. B mpoliecce MOATOTOBKH K MPAKTUYECKOMY 3aHSTHIO 3aKPEIUISIOTCS U
YTOYHSIIOTCSl YK€ M3BECTHBIE M OCBAMBAIOTCS HOBBIE KAaTErOPHH, «SI3BIK» CTAaHOBHUTCA Oorade.
CTONKHYBIIMCh B XOJE€ NOJATOTOBKM C HEIOCTATOYHO TOHSITHBIMH MOMEHTAMH TEMBI,
HEOOXOJUMO HAMTH OTBETHl CAMOCTOSITENIbHO WM 3a(UKCHUPOBATH CBOM BONPOCHI TSt
MOCTAaHOBKHU U YSICHEHUS UX HA CAMOM MPAKTUYECKOM 3aHATHUH.

B Hauane 3aHATHA clieyeT 3a1aTh IPENOABATEI0 BOIPOCHI 10 MAaTEPHAITy, BBI3BABILIEMY
3aTPyAHEHUS B €r0 MOHUMAaHUU U OCBOCHUHU.

B xoae npakTH4ecKoro 3aHATUS KaXI0My CTYJAEHTY HaJ0 CTapaThCs JaBaTh KOHKPETHBIE,
YETKUE OTBEThl IO CYIIECTBY BOMNPOCOB, JOBOAUTH KAXKIYIO 3a4adyy 1O OKOHYATEIbHOIO
pelieHus, AEMOHCTPUPOBATh MOHMMAaHHUE MPOBEICHHBIX pacueToB (aHAIM30B, CUTYyalUi), B
ClIydae 3aTpyIHEHUH oOpamaThCs K MpernojaBaTeNito. B xo/e mpakTHUeCKOTO 3aHATUS KaXKIbIi
JOJIKEH OMUPAThCS HAa CBOM KOHCHEKTHI, CHIETaHHbIE Ha JIEKIIMH, COOCTBEHHBIE BBIMCKH W3
y4eOHUKOB TI0 JTAHHOU TeMe.

Camoe rnaBHOE Ha MPAKTUYECKOM 3aHATUUM — YMEThb W3JIOKUTH CBOU MBICIHU
OKPYKAIOIIUM, TT0O3TOMY HE0OX0IMMO 0OpaTUTh BHUMAHKE Ha MOJIE3HBIE COBETHI:

1. Ecau cTyaeHT 4yBCTBYET, YTO HE BIIaJI€ET HABBIKOM YCTHOTO HU3JI0KEHHUS, HEOOX0IUMO
COCTaBUTh MOAPOOHBIN IUIAH MaTepuana, KOTOpbI OH OyneT u3iaratb. Ho TodbKO miaH, a He
MOJAPOOHBIN OTBET, YTOOBI N30€KATh 3aUNTHIBAHHUS.

2. CTyaeHTy HEOOXOAMMO CTapaThCsl OTBEUYATh, MPUACPKUBASICH TYHKTOB TUIAHA.

3. Ilpu ycTHOM oOTBeTE€ HE BOJIHOBATHCS, TAK KaK BOKPYr Jpy3bsd, a OHU OYEHb
OnaroxenarenbHbl K MPUCYTCTBYIOIINM.

4. Crnieyer TOBOpUTH BHATHO MPU OTBETE, HE YIOTPEOIAThH CIOBA-IAPA3UTHI.

5. [Tone3Ho M3I0KUTH CBOU MBICTH 110 TOMY HJIM HHOMY BOIIPOCY JIOMa, B OOIIIEKUTHH.

[Tpu HeoOXoaMMOCTH ClieIyeT oOpamaThCs 3a KOHCYJIbTAIMEH K mpenoaaBaTento. Vs Ha
KOHCYJIbTAIMI0, HEOOXOAMMO XOPOILIO MPOAYMaTh BONPOCHI, KOTOPHIE TPEOYIOT Pa3bsiCHEHHS.
Pabora Ha Bcex MpaKTHMYECKUX 3aHATHSAX B TEUEHHE CEMECTpa MO3BOJISET MOArOTOBUTHCS 0€3
TPYAHOCTEN M YCHEIIHO CIaTh 3a4eT.

Kputepun oneHKH pe3yibTaTOB BBINOJIHEHHS NPAKTHYECKOr0/1a00paTOpPHOTo

3aJaHuA:
OHGHKa «OTJIMYHO» — TOYHOC, MMPABUJIBHOC BBITIOJIHCHUC 3a/IaHUSA, TIOUCK PCHICHUA.
OHGHKa «XOpomo» — MOpaBHIBHOC BBIIIOJIHCHUC 3aJaHHsd, IIOHMCK PCUHICHUA, CCTbh

HEeOOJIbIIIME HETOYHOCTH B ITOJTY4€HHOM PE3YJIbTaTe UIH 0(OPMIICHHH.

OneHka «yI0OBIETBOPUTENIBHO» — MHOTO HETOYHOCTEW B MOPSAKE BBHINOJHEHUS 3aJaHUs,
OMOKH 0QOPMIICHHS, 3aTPYIHEHHSI 110 BBHITIOJIHEHUIO aHAJIOTHYHBIX IEHCTBUH.

OneHka «HEYTOBJIETBOPUTEIBHO» - OTCYTCTBHE HEOOXOIUMBIX 3HAHUM MO HM3YYEHHOMY
MaTepHuaily, OTCYTCTBHE IPEJICTABICHUA O peaqu3yeMoOil TEeXHOJOTHM, OIIMOKH B Ipolecce
BBITIOJTHEHUS 3aJaHUS.

3.3. PexkoMeHgauMu 1o 3JJeKTPOHHOMY 00y4eHHMI0 M IPUMEHEHUIO TUCTAHIMOHHBIX
00pa3oBaTeJIbHbIX TEXHOJIOTHIl.
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Cornacio cr. 16 ®enepalbHOrO0 3aKOHA IO 3JIEKTPOHHBIM OOyYyeHHeM ITOHHUMAETCs
opraHusanys 00pa3oBaTeIbHON JIEATEIHHOCTH C IPUMEHEHHEM CoJleprKalleiicss B 6a3ax JaHHBIX
U HCIONB3YeMOW TpU  pealu3aluud  o0pa3oBaTelbHBIX mporpamMMm uHpOpManmu U
obecrieunBaroux ee 00paboTKy WH(OOPMAIMOHHBIX TEXHOJOTHM, TEXHUYECKHUX CPEICTB, a
Takke WHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CEeTe, 00eclevnBaronX Mepenady Io
JUHUSAM CBSI3U YKa3aHHOW HMHQOpMAaIH, B3aUMOJCHCTBHE OOYyYarOMIUXCS U MEAaroru4ecKux
pabOTHHKOB.

Ilon JAMCTAHIHOHHBIMH oGpa3oBaTeJbHbBIMU TEXHOJIOTUSIMH MTOHUMAIOTCS
o0Opa3oBaTelbHbIC TEXHOJOTUH, peain3yeMble B OCHOBHOM C NMPUMEHEHHEM HH(OpPMAIOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETed MpH OIMOCPEJOBAHHOM (HAa pACCTOSHUHU) B3aUMOEHCTBUU
00y4aromuxcst U MeJarorndeckux paboTHUKOB.

DneKTpoHHOEe OOyueHHue IMpeArnoyaraeT UCIOoIb30BaHue MH(OPMALIMU, colepKalleiics B
0a3ax JaHHBIX, 1 UHOOPMAIIMOHHBIX TEXHOJIOTHA U WHPOPMAIMOHHO-TEIEKOMM yHUKAIIHOHHBIX
ceTelt I ee 0OpabOTKH W Mepenaddl MpU B3aUMOJCHCTBUM OOYYAIOIIMXCS M TEIarornYecKux
paboTHUKOB.  JlMCTaHIIMOHHBIE  O0pa3oBaTelbHBIC  TEXHOJOTMH  PEAU3YIOTCS  depes
MH(GOPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHbIE CETH, KOrja oOydaroliuecss M IeJaroruyeckue
pabOTHUKH HAXOMSATCS HAa PACCTOSTHUU.

To ecTs 1 B TOM, U B IpyroM ciy4yae IpelycMaTpuBaeTCsl UCIIOIb30BaHUE KOMIIBIOTEpA U
ceTeBoil  MHQPPACTPYKTYpBl, HO TPH  DJICKTPOHHOM OOYYEHHH OTO  HHCTPYMEHTHI
HENOCPEJICTBEHHOTO B3aUMOJACHCTBUS OOYYAIOIIUXCSA M TMEJAaroruuyeckux pabOTHUKOB, a MpU
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUAX — YIATICHHOTO.

OCHOBHBIE B1/Ibl YYEBHOM JIEATEJBHOCTU C IIPUMEHEHMEM JIOT:

JIEKLWHU, peau3yeMble BO BCEX TEXHOJOTMYECKHX cpeAax: paboTa B ayIUTOPUH C
AIIEKTPOHHBIMU YU4EOHBIMU KYPCAMH II0J] PYKOBOJICTBOM METOIMCTOB-OPTaHH3aTOPOB, B CETEBOM
KOMITBIOTEPHOM KJIacce B CHCTeMe on-line (cructema oOIIeHUs TPernoaBaTesis i 00yJaronuxcs B
pexuMe pealbHOTO BpeMmeHu) u cucreme off-line (cucrema oOmeHHs, TpU KOTOPOI
MpernoaBaTesib U o0yJaromuecss 0OMeHHBaIOTCs HH(popMaImeld ¢ BpEeMEHHBIM IMPOMEXYTKOM) B
dbopMe Tene - ¥ BUACONEKINN U JICKIH-TTPE3ESHTAIHIA;

MPAKTUUYECKHE, CEMUHApCKUE 3aHATHS BO  BCEX  TEXHOJOTMUECKHX  Cpelax:
BUZCOKOH(epeHnnu, cobecenoBanus B pexuMme chat (cuctema oOIIEHUS, TpPU KOTOPOM
YYaCTHUKH, MOJKIIOYeHHbIEe K IHTepHET, 00CYX AAI0T 3a/1aHHYI0 TEMY KOPOTKHUMH T€KCTOBBIMH
COOOIIEHUSIMU B PEKUME PEaTLHOTO BPEMEHH ),

3aHATHS B Y4eOHO-TPEHHUPOBOUYHBIX KJlaccaX, KOMIBIOTEPHBIN J1a00paTOPHBINA MPAKTUKYM,
npodeccCHoHaNbHBIC TPEHHHTH C UCITIOh30BAHIEM TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

camocTosiTenibHas paboTa o0O0ydYaromMxcs, BKJIIOYAIOIIas M3y4YEeHHUE OCHOBHBIX H
JOTIOTHUTEIBHBIX Y4€OHO-METOUYECKIX MATEPUAJIOB; BBIMOJIHEHUE PACUCTHONPAKTHUCCKUX H
pacyeTHO-rpaUIECKUX, TECTOBBIX W MHBIX 3aJ]aHUI; TeMaTHUECKUX pedepaToB U dcce; paboTy C
WHTEPAKTUBHBIMU Y4eOHMKAMH W Y4eOHO-METOAMYECKUMH MaTepuaiamM, B TOM YHCIE C
CEeTeBBIMM  WMJIM  aBTOHOMHBIMH  MYJbTUMEAUMHBIMU  DJIEKTPOHHBIMU  y4eOHUKAMU,
MpaKTUKyMaMu;, paboTy ¢ 0a3aMu TaHHBIX yIAJICHHOTO AOCTYIIA;

TEKYIHe U PyOeKHbIE KOHTPOJIH, MPOMEXKYTOUHBIC aTTecTanuu ¢ mpumenenuem JJOT.

OCHOBHBIE BHU/JIbI VUEBHOM JAEATEJIBHOCTU C ITIPUMEHEHUEM 50:

CaMOCTOSITeNIbHAS. MHTEPAKTUBHAS M KOHTPOJHpyeMas HMHTEHCUBHAs paboTa CTyJIEHTa C
y4eOHBIMA MaTepuajiaMH, BKJIIOYAIOIMIMMH B CeOS BUICOJICKIIMHU, CIANbI, METOIUYECKUE
PEKOMEHIAUK MO0 HW3YYEHHUIO JUCHUIUIMHBI M  BBINOJIHEHUIO KOHTPOJBHBIX 3aJaHUH,
KOHTPOJIbHBIEC U UTOTOBBIC TECTHI.

4. YCJIOBUS PEAJIN3AIIMU ITPOTPAMMBI YYEBHOM JTACIHUILIAHBI

4.1. MaTepuaibHO-TeXHUYECKOe o0ecreyeHue
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Peanuzanust mporpamMmbl y4eOHOM AMCUMIUIMHBI TMpeArojaraeT Hajaudue y4eOHOTo
KaOuHeTa.

O6opynoBanue yu4eOHOT0O KaOMHETa U pabovnX MECT KaOWHeTa:

1. ®nunuapr.

2. Cron gyis mpenoaaBaTelis.

3. Cryn ayig npenojaBaTesis.

4. CTOonbl yYEHUUYECKHE.

5. Crynbs yueHHYECKHE.

TexHuueckue cpeacTBa 00yUeHHS: POSKTOP, HOYTOYK.

OO6opynoBaHMe W TEXHOJOTHYECKOE OCHAIICHHE pabouumx MECT: ayJuOBHU3YyalIbHBIE U
KOMITBIOTEPHBIE CPEACTBA OOY4YCHHMS, IUAAKTHUCCKHH Marepuasl, MHOTO(YHKIHOHAIBHBIHI
KOMIUIEKC TMIperojiaBaTelis, HaTypajJbHble OOBEKTHI, MOJAEIH, NPUOOPHl W HAOOPHI JUIs
IIOCTAaHOBKH JIEMOHCTPALIMOHHOTO W YYCHHYECKOTO OSKCIIEPUMEHTa, Ie4YaTHble U HKPaHHO-
3BYKOBBIE CpEACTBAa OOyuY€HHsI, CPEJCTBa HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, PEaKTHUBBHI,
BCIIOMOTaTeNIbHOE 000pYJOBaHHE M HHCTPYKIIHUH.

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. -
Texcr : oanekrponnwsdi // DBC "Koncynmprant crynmenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970429563.html (mata oopamenus: 11.03.2022). -
Pexxum octyma : 1o noanucke.

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

Llononnumenvhvle uCmouHUKU.:

1. PomanmoBa, C.B. buoopranmueckass XuM#s B BONpOcCax W 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. buoopranndeckass XumMus : PYKOBOACTBO K IPAKTHYECKUM
3aHATUAM : yuel. mocobue / mox pen. H. A. TrokaBkuHo# - 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.
bapa6anoga, B. A. IlonkoB. - 2-¢ u3a. , ucnp. - Mocksa : [DOTAP-Menua, 2022. - 384 c. -
ISBN 978-5-9704-6784-8. - Tekcr : anexkrponusiit // OBC "KoncynbranT cryaenra" : [caiit]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970467848.html (mata oOpameHus:
11.03.2022). - Pexxum goctyna : 1o MoJII1CKe.

4. babxos, A. B. Xumus : yueOnuk / A. B. badkos, T. . bapa6anosa, B. A. [Tomnkos. -
Mocksa : ID0TAP-Menma, 2020. - 352 c. : un. - 352 c¢. - ISBN 978-5-9704-6149-5. - Tekcr :
anexktpoHHed  //  OBC "KoncynpTant  crymeHTta" : [catiT]. - URL
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https://www.studentlibrary.ru/book/ISBN9785970461495 .html (nata obpamenus: 11.03.2022). -
Pexxum goctymna : mo noAmnucke.

5. 3ypabsn, C. D. Opranuueckas xumus : yueOnuk / C. 3. 3ypabsn, A. I1. Jly3un ; non
pen. H. A. TrokaBkunoi. - Mocksa : [DOTAP-Meaua, 2019. - 384 c. : mi. - 384 c¢. - ISBN 978-
5-9704-5296-7. - Texkct : snexrponusii / OBC "Koncynbrant crymenta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970452967.html (mata obpamenus: 11.03.2022). -
Pexxum octyma : 1o noanucke.

6. TrokaBkuna, H. A. Opranudeckas xumus : yueOnuk / H. A. TrokaBkuna [u ap. | ; moxg
pen. H. A. TrokaBkunoi. - Mocksa : [DOTAP-Menua, 2019. - 640 c. : un. - 640 c. - ISBN 978-
5-9704-4922-6. - Texcr : anexktponnbiit / ObC "Koncynprant crymenrta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970449226.html (nata obpamenus: 11.03.2022). -
Pexxum goctymna : mo noamnucke.
Humepnem-pecypcoi:

1. Dnexrponnas 6ubnamoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

2. DnexkTpoHHBIM Karamor ¢QyHmamentanbHoi  Ombmmorexkm TI'Y. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog/

3. YHuBepcurerckas OMOIMOTEKA OHJIAlH: 3JIEKTPOHHO-OMOIMoTeuHas cuctema. - URL:
http://www.biblioclub.ru

4. Knura®oH: 31eKTpoHHO-010OaroTeuHas cuctema. - URL: http://knigafund.ru

5. KoHcynapTaHT  CTylmeHTa: OJIEKTpOHHO-OMOnmoreuHas  cucrema. -  URL:
http://www.studentlibrary.ru

6. Hayunas snektponnas oubnmoreka eLIBRARY.RU. — URL: http://elibrary.ru

7. Poccuiickas rocynapctBenHas ouonuoreka. - URL: www.rsl.ru

8. Poccuiickas HanmonansHas oubianoreka. - URL: www.nlr.ru

9. Hayunas snextpoHHas O6ubnuoreka Poccuiickoil akagemuun ectectBo3Hanus. - URL:
www.monographies.ru

10. www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBBI TOPEI»)

11. www. hemi. wallst. ru (O06pa3oBaTenbHBIM CAUT UISI IIKOJBHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTenbHbBIN CANT TSI ITKOJIBHUKOB)

12. www. chem. msu. su (9nexTpoHHas OMOINOTEKA IO XUMHUH )

13. www.enauki.ru (MHTepHET-U31aHue Il yuuTeneil « EcTecTBeHHbIE HAyKH)

14. www. lseptember. ru (MeToauueckas razera «llepBoe ceHTIOps»)

15. www. hvsh. ru (kypHan «XuMus B IIKOJIE)

16. www.hij.ru (xypHan «XuMUs U KU3HbBY)

17. www.chemistry-chemists.com (371€KTpOHHBIN KypHAT «XUMHUKH H XUMUS).

Hcnonvsyemvie obpazosamenvhbie niamgpopmol.
- THEBHUK.PY

- zoom

- videourok.ru

- SIkmacc

- skype

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

Pe3yabTaThl (0CBOCHHBIE DopMbI U
OcHoOBHBIE OKA3aTEH
npogeccHOHATbHbIE H MeTO/IbI
OLIEHKH pe3yJibTaTra

001He KOMIIETEHIIUH) KOHTPOJIs
OpueHTupoBaThCs B | 3Haer: YcTHBIN 1
YCIIOBUAX CMEHBI | - OCHOBHBbIE TIOHATUS M ONPEIENCHUS | THUChMEHHBIH
TEXHOJIOTHI B | XUMUHU; OIIpoC,
npodecCHoHAIbHON - (OUBUKO-XUMHYECKYIO CYIIHOCTh | HaAOJIOACHUE U
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JCATCIIBHOCTH.

IPOLIECCOB,
OpraHHU3Me;
- OCHOBHbIE  XMMHYECKHE  TEOpHH,
OKa3bIBaIOUINE BKJIAA B (HOpMUPOBaHHE
COBPEMEHHOM €CTECTBEHHOHAYYHOH
KapTUHBI MUDA;

- 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX
U XUMHUYECKUX CBOMCTB HEOPraHWYECKUX U
OpPraHUYECKUX COEIMHEHUH B 3aBUCHMOCTH
OT UX CTPOCHHS;

- XUMHUYECKYIO
CUMBOJIUKY.

- XUMHKO-OMOJIOTMUYECKYI0  CYIIHOCTb
IIPOLIECCOB, MPOUCXOMALUIMX B  KUBOM
OpraHu3Meé Ha MOJEKYJISIPHOM YpPOBHE;
3aKOHOMEPHOCTH  HM3MEHEHHUs  (PU3HKO-
XMMHUYECKHX CBOMCTB OMONOJIMMEPOB U HUX
CTPYKTYPHBIX KOMIIOHEHTOB OT MX CTPOEHUS
Y BHEIIIHUX YCIIOBUHI

Ymeer:

- NIPOTHO3MPOBATh CBOMICTBA BEILECTB U MX
PEAKIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX
YCIIOBUSIX OKpYXKarolllel cpelibl, B TOM YHCIIE
KHMBOTO OPraHU3Ma,;

- MHTEPIPETUPOBATH OCHOBHBIE PE3YJIbTATHI
COBPEMEHHBIX 1a00paTOPHBIX
UCCIIEIOBaHMN Yy OOJIBHBIX

- pewarb CTaH/IapTHbIE 3a7a4un
npodeccrHoHaIbHOM JESITETBHOCTH c
UCIIOJIb30BAHUEM JIaHHBIX O CTPOCHHU H
CBOMCTBaX COCIUHEHUH, COOpaHHBIX C
UCIIOJIb30BaHUEM MH(POPMAIIOHHO-
OUIIMOTEYHBIX PECYPCOB;

- CaMOCTOSITENIBHO PACUIMPSATH, YIIIYOIsATh U

MMPOUCXOAAIINX B XKHUBOM

TEPMHUHOJIOTUIO n

npuoOperaTh  3HAHHS [0 XUMHH  C
HCIIOJIb30BaHHEM COBPEMEHHBIX
0o0pa3oBaTeNbHBIX M HMH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

- pacno3HaBaThb MPUYUHHO-CIEACTBEHHBIE
CBSI3M  B3aMMOJICUCTBUS COECIUHEHUI B

Pa3IMYHBIX IIPOLCCCAX.
- OOBSACHATH POJIb XUMHUH B (DOPMUPOBAHUH
HAYYHOTO MHPOBO33PECHHSI.

OIICHKA
pe3yabTaToOB
BBITIOJTHEHHS

MPaKTUYECKOTO
3aHSATHUS, OLICHKA
BBITIOJTHEHUS
CaMOCTOSITEILHO
it paboTHI.
Texymmii u
pyOeKHBIIT
KOHTPOJIb C
MIPUMEHEHUEM
JOT.
Brinonnenue
KOHTPOJIbHBIX
3aJIaHuM,
KOHTPOJIbHBIX U
HUTOTOBBIX
TECTOB C
MPUMEHEHUEM
20.

5.1 Tunossble 3a1aHUA TEKYIEr0 KOHTPOJIA

1. Bydepnast eMKOCTB 3TO - ...

(a) KOJIMYECTBO MOJIb-3KBHUBAJIEHTOB CHJIBLHOW KHCJI0THI WIN CHWIbHOW IIEJ0YH, KOTOpPOe
HY’KHO BBeCTH B 1 tuTp OydepHOro pacrsopa, 4To0bl H3MEHUTHh BOJOPOAHBIH MOKAa3aTe/b

HA eIMHHUILY;

TunoBble 3aJaHuS AJIs TECTHPOBAHUA
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(0) KOMUYECTBO AKBUBAIICHTOB CHJIBHOM KUCIIOTHI MM CUIBHOH I1IEI0YH, KOTOPOE HY>KHO BBECTH
B 1 utp OydepHOTO pacTBOpa, YTOOBI K3MEHUTH BOJIOPOIHBIN IMOKa3aTe b HA CAMHHUILY;

(B) KOJINYECTBO MOJIb CHJIBHOM KUCJIOTHI MJIM CHIIBHOW IIETIOYH, KOTOPOE HY>KHO BBECTU B | JTUTP
O0ydepHoro pacTBopa, 4TOOBI U3BMEHUTH BOJOPOIHBIN TTOKA3aTeNlb HA JIBA;

(T) KOJTMYECTBO MOJIb CUJILHOM IIENIOYH, KOTOPOE HY>KHO BBECTH B 1 nuTp OydepHOro pacTBopa,
YTOOBI U3BMEHUTH BOAOPOAHBIN MOKA3aTENb HAa €AUHUILY.

2. Onpejenure KOHIEHTparmio (Mois/aM’) nosos H', ecim pH = 4
(@107  (©)10°; (®)10% () 10°.

3. lucnepcHas cucteMa ¢ ra3o00pa3Hoi AUCTIEPCUOHHOM cpenon
(a) aapo3oab; (0) smynbcust; (B) cycneHsus; (T) MeHa.

4. OTBeyaeT Ji MpaBUiaM COBPEMEHHON MEXIYHAPOIHON HOMEHKJIATyphl HA3BaHUE «2-METHII-
4-6yTaHon»?

a) Ha3BaHHE JIaHO TTPABUIIBHO;

6) HCIIPAaBHUJILHO PACIOJIOKCHBI COCTABHBIC YaCTHU HAa3BaHUA

B) HENPaBWJIbHO BbIOpaHA HYMepalus;

I') HEMPABWJIbHO BHIOpaHa TiIaBHAs LIEMb.

2. Hanmummre ypaBHEHUE TIOTy4YeHUS 3TaHas U3 3TaHoNa. KakoB MEeXaHHU3M peakIuu:
a) OKMCJIeHHe ITaHO0J1a;

0) OKHCJICHHE dTaHAJIS;

B) Pa3JI0’KEHUE ITAHOJIA,

I') BOCCTAaHOBJIEHUE TaHOJIa

3. Kakoe coemuHeHNe MOMYIUTCS U3 JISHITMHA MTPU NeHCTBUU (hepMEeHTa JeKapOOKCHITAa3hI:
a) 3-MeTnJi-1-aMuUHOOyTaH;
0) 2- OKCO-4-METHIIIICHTAHOBAs KUCJIOTA,
B) U30JICHITNH;
r) 2-MeTui-4-aMUHOOYTaH;
1) BaJIMH.
TunoBble CUTYallHOHHBbIE 321241
1. Paccuuraiite M3MEHEHHE JHTPOIMHU, SHTAILNUU U SHepruu [ubbOca mpu c.y. maus
pEeaKIu OKUCIIEHUS TJIFOKO3bI 10 ATaHOJIa, TPOTEKAIOLIEH B OpraHU3Me:
CeH 1206 (t8) = 2C2H5OH(>K) + ZCOZ(F).
Pemienue:
HCOJIb3YsE (GOpMYJibl JISI pacdera SHTPONMHU, IHTANBNUM U IHeprum I'mdOca mpm c.y.
NMPoM3BeIeM pacueT Uil peaKuuu
C6H120°6 (8= 2C2H50H(m)+ ZOCOZ(r)o . .
AH (peakumu) =2 - AH (C2H50H(m)) +2-AH (COz(r)) -AH (C¢H 204 (TB)) =
. 2+ (-276.9) +°2 -+ (-393.51) — (- 1263.8(2) =-77.02 KI[)K{MOJII)
AS zgs(peammn) =2-AS 298(C2H50H()K)) +2-AS 293(C02(r)) -AS 298(C6H1206 (TB)) =
. 2 161.00°+ 2-213.67 —269.50 = 5015.84 I[)K/MOJIB;K
AG zgs(peammn) =2-AG 298(C2H50H()K)) +2-AG 298(C02(r)) -AG 293(C6H1206 (TB)) =
2 (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 x/{:x/M0ab

Oteer: AH ‘(peakuun) = -77.02 kJlx/Moi1b; AS yog(peakumn) = 515.84 Jix/moub-K;
AG y9g(peaxuun) = -220.16 k/I:x/Mmo0b.

2. JIna peakuun CO;yg) + Cs) <> 2COyg) paccunTaie:
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a) AGop_u,,m npu 298K; 6) Temneparypy, npu KOTOpoil 006a HampaBiIeHUs Ipolecca
PaBHOBEPOSITHBL.

Pemenmne:
a)AG=AH-T:-AS (1)
Paccuutaem AH u AS peaknumn:
AH08(peaxuun) = 2 - AHozgs(CO(g)) - AHozgs(COZ(g)) = 2-(-110.52) — (-393.51) = - 172.47
k/IK/MOJIB
AS’yos(pearimm) = 2 - AS 205(COg) - AS 208(COsg) = 2 - 197.54 — 213.67 = 181.41 Jlzx/(Mostb
K)
IMoacTaBJisieM moJiy4eHHbIE JaHHbIE B IEPBOE YPABHEHHE U MOJy4aeM
AG’ p-wnn = = 172.47 - 298-181.41-107 = - 226.53 k/lx/M0b

0) ecoiu 00a HanpaBJIeHUs Mpolecca paBHbl, To0 AG =0,

TormaAH=T - -AS,aT =i—2 , paccuuraem T

—-172.47
T=——"""==950.72 K
181.41-1073

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

3. DHeprusi akTUBALMKU PEAKIMKU KUCIOTHOTO TUIPOJIM3a caxapo3bl npu 37 C paBHa 102
k/[>x/MoIb, @ B IPUCYTCTBUU (pepMEHTA SHEPIrHsl aKTHBALUU CHIDKaeTcs a0 35 k/[x/monb. Bo
CKOJIBKO pa3 ObICTpee MPOTEKAET peaklysi THAPOIIN3a caxapo3bl B MIPUCYTCTBUU (epMeHTa?

Pemrenue: Bocnosib3yemcs GpopmyJiou:

I ky _ Ea, —Ey
= 2 — =55
ey RT
TeMIepaTrypy nepeBeaeM B kejabBUHbI: T =37 +273 =310
In ky/k; = - (35— 102) / (8.31-107-310) = 25.996

k

=2 =i g3 105101

ky

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

Tunosble 3a]aHUA 1)1 MUCbMEHHOH CaAMOCTOSATEIbHOM PadoThl / KOHTPOJBLHOIO
cpesa

I. OTo BemecTBO MpeACTaBISIET COOON BA3KYIO OSCIBETHYIO JKHAKOCTH, IJIOXO PACTBOPUMYIO B
BOoZEe. BXOOUT B COCTaB KOCMETHMYECKMX M MOIOIIUX CPEICTB B KadecTBE HMyibraropa. B
OpraHu3Me 4YejIOBEeKa IIPUCYTCTBYET B COCTaBe JIMIKIOB. BXoaur B cocTaB mpemnapara
«JIuHeTon», NPUMEHSIOMUICSA PU TEPMUYECKUX U XUMUYECKUX MOPAKCHUAX KOXKH, a TAKKE
Opu aTepockiepo3e (YKperisisi MeMOpaHbl KJIETOK, mpemnapaTr yKpemiser u cocynsl). [lox
NeMCTBUEM a30TUCTOM KHCIIOTHI WJIM OKCHJIOB a30Ta IpeBpamaercs B 0ojiee BBICOKOIUIABKHM
npocTpaHcTBeHHBIH u3omep. OOeciBeunBaer OpoMHYyI0 BoAy. Berymaer B peakuuio
HEUTpAIU3aluu C TUAPOKCUIOM HATPHs, OKUCIISETCA BOAHBIM PACTBOPOM II€pMaHraHaTa Kajlus
IIPY KOMHATHOW TEMIIEPATYpE.
BeimonnuTe cnepyromue 3agaHus:
1. Hamumwure CTpyKTypHYIO (OpMYyNy BeEIIECTBa, €ro Ha3BaHUS 1O TPUBHUAIBHOM U
Mex1yHapoAHOM HOMEHKIaTypaM.
2. Hanumute cTpyKTypHBIE (OPMYIIBI M Ha3BaHUA | CTPYKTYpHOTO H30Mepa M OJHOTO TOMOJIOra
JTOTO BEILLECTBA.
3. Hamummure CTpyKTypHBIE (GOPMYIBI M Ha3BaHUS MPOCTPAHCTBEHHBIX H30MEPOB ATOTO
BELIECCTBA.
4. Hanumnre ypaBHEHHE peakLUy HEWUTpadu3aluu Ul 3TOro BeuiectBa. HasoBure mpoaykr
peakuuu.
5. HanumunTe ypaBHEHHE peakiMi OpOMHUpPOBaHMs Uil 3TOro BemiecTBa. Ha3oBuTe mpomykT
peakuuu.
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6. Hammmure ypaBHEHHE pEakIMM OKHMCIEHUS 3TOTO BELIECTBA BOJHBIM PacTBOPOM
IIEpMaHraHaTa KaJus IpU KOMHAaTHOU Temneparype. HazoBure NpoayKT peakuy.

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

8. Hanumure ypaBHEHME peakUuu TUAPUPOBAHMS ISl 3TOro BemiecTBa. Ha3oBuTe NnpoaykT
peakuuu.

9. Hanummre (opMyiay ImpoCTOro OMBLISIEMOTO JIMIKAA, B COCTaB KOTOPOIO BXOAHMT OCTaTOK
9TOrO BelecTBa. /s munuaa HalMImnTe 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 MexayHapoJHOW HOMEHKIJIATYpe — IUC-9-0KTaIelIeHOBasA KUCIIOTa.

2. CTpyKTypHBIi U30Mep (HapUMep, U30MEp IO TOJO0KEHUIO JBOMHOM CBSI3U:

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

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

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

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

c-9-oKTaserieHoBas (0JIEMHOBAs) KUCIIOTa  TPaHC-9-OKTajerieHoBas (IIanInHOBAsT) KACIOTa

4. Peakuusi HEUTpaIU3alMu ¢ TUAPOKCUIOM HATPHUSA:

CH3 (CH2)7 CH=CH (CH2)7 COOH + NaOH— Hzo + CH3 (CH2)7 CH=CH (CH2)7 COONa
HaszBanue npoaykTa peakiuu: ojeaT HaTpus, HaTpHeBast COJb IMC-9-0KTaAeIEHOBOM KHUCIIOTHI.
5. Peakuust 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, 9,10-1uOpomMokTageKaHoBast
KHCJIOTA.

6. Peakiusa B3auMOAEHCTBUS C BOIAHBIM PAcTBOPOM II€pPMAHraHaTa Kajusl TPU 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-
JUTUAPOKCUOKTAIEKAaHOBAsI KUCIIOTA.

7. Peakiusa u3oMepu3aiuu:

CH; (QH%_ <CH2)7 COOH NXO_y) CHa\(CéIi)7< H
T (CH,), COOH

H A

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

CH3(CH2)7CH=CH(CH2)7COOH + H2 — CH3(CH2)7CH2CH2(CH2)7COOH
HasBanue npoaykra peakiu: cTeapruHOBasi KUCIIOTa, OKTaIeKaHOBasi 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 mMoriu Obl KaTaJM3UpOBaTh 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, pajuKail MOXHO OTHECTH K THIPO(OOHBIM. DTO BEIIECTBO MOXKET CUHTE3UPOBATHCS B
OopraHusMe, BCTymaTb B  peakUuu  JeKapOOKCHJIMPOBAHHS,  JI€3aMUHHUPOBAHUS U
TpaHCAaMHHHPOBaHUS. BelecTBo BXOAUT B cocTaB OEJIKOB MBIIIEYHOW M HEpBHOW TKaHU. B
CBOOOJHOM COCTOSIHUM HAaxOIUTCS B TKaHAX Mo3ra. IlepeHocut ammuak u3 nepudepuilHbIX
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 BaXXHbIM MCTOUYHUKOM 3HEPIMH U
peryasTopoM YpOBHsI caxapa B KpoBH. llageHue ypoBHS caxapa M HENOCTAaTOK YIVIEBOJIOB B
OUIE NPUBOJUT K TOMY, YTO MBIIIEUHbIe O€JNKH pa3pyllaloTcs, W IE4YeHb IpeBpallacTt
MOJIy4YE€HHOE BEIECTBO B INIIOKO3Y, YTOOBI BHIPOBHATH YPOBEHB TTIIOKO3bI B KPOBH.
Beinonnute cneayromue 3ajaHus:
1. Hanummre cTpykTypHy0 (opMylly BemecTBa, €ro Ha3BaHWA IO TPUBHAIBHOU W
MexayHapoaHOW HOMEHKIIATypaMm.
2. Hanumure CTpyKTypHbIE (OpMYJBI M Ha3BaHHUS OJHOTO T'OMOJIOTA, OJHOTO CTPYKTYPHOIO
M30MEpPA U PHAHTHUOMEPOB ITOI'O BEILIECTBA.
3. Hanummure ypaBHEHHE peaklMK HEUTPAIU3ALUU ISl TOTO BEIIECTBA THIAPOKCUIOM HATPUS U
COJIAHOU KUCJIOTOM. HazoBUTE IPOYKTHI peakuu.
4. Hanumute ypaBHEHHE pEaKIMHU JACKapOOKCHIIMPOBAHUS M ITOrO BEIIECTBA € €ro
B3aMMOJICUCTBUSL C O-KEeTOrayTapoBoil kucioroi. HazoBute mnpoayktel peakiuu. K kakum
KJIaccaM OTHOCATCS (PePMEHTBI, KaTaIU3UPYIOLIHE ITH PEaKIuu?
5. Hanummure ypaBHEHHE peakUUU BOCCTAHOBHUTEIBHOI'O M OKUCIMTEIBHOIO J1€3aMUHUPOBAHUS
sToro BemiectBa. HazoBuTe mpoaykTsl peakiuu. K KakuM KiaaccaM OTHOCSTCS (epMEHTHI,
KaTaJIM3UPYIOIINE ITH PEaKIun?
6. Hamumwure ypaBHEHHME  pEaKUUMM  TUAPOIUTHYECKOTO 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 H
[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 AeKTpodopes mpoBoauTs nmpu pH = 9?
9. B kakue B3aMMOJEWUCTBHSA MOXKET BCTyHaTh paJuKal 3TOTO BELIECTBA IPU MOCTPOCHUU
TPETUIHOU CTPYKTYpHI Oenka?
10. Hanummwure Ha3BaHus [BYX-TPEX BEILECTB JTOT0 XK€ Kiacca, KOTOPbIE HE MOIYT
CHUHTE3UPOBATHCS B OpraHU3ME.
Ortger.
1. CH3CH(NH2)COOH
HasBaHue 1o TpuBuaabHOM HOMEHKIATYPE — aJlaHUH.
Haszganue nmo MexayHapoaHO HOMEHKIaType — 2-aMUHOINPOINIAaHOBAsi KMCJIOTA.
2. 'omonor: CH3CH2CH(NH2)COOH Ha3Banue: 2-aMHHOOYTaHOBasI KUCIIOTa
Crpykrypssiid nzomep: CH2(NH2)CH2COOH Ha3Banue: 3-aMUHOTIPOIIAHOBAsI 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 nmpoaykra: aMrMHO3TaH. @EPMEHT OTHOCUTCS K KJIACCy JIMa3.

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, W30JeUIIMH, BaduH, (eHUITANIAHUH, JIU3WH, METHOHUH, TPEOHHH, 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 aByx
BEIIICCTB HAIMCATh YPAaBHEHUS PEAKIIHIA.

Otser.

WNnentudukanus — 3TO YCTAHOBJICHHWE TOXKIECTBA HEW3BECTHOTO COCAMHEHHUS C JIPYTHM,
U3BECTHBIM. [IJ1s1 3TOr0 OOBIYHO COMOCTABIISIIOT CBOWCTBA BEIIECTB, MCIOJIb3Yysl KauyeCTBEHHbBIE
peaKIyy, XapakTepHbIe JUIsl TaHHOTO KJlacca COeNMHEHUN. ATbOyMUH — 3T0 OeJ0K, hopManuH —
BOJHBIA pacTBOpP (popMalibJIeTHAa, YKCYC— BOJIHBIA PACTBOP YKCYCHOM KHUCIIOTHI.

1) BriOupaeM KadyecTBEHHYIO peakiuio Ha O0elok. B moOom Oenke MpUCyTCTBYIOT MENTHIHBIC
cBs3u. KauecTBeHHON peakiell Ha TENTHUIHBIC CBA3U SBISETCS OmypeToBas peakius. J{ms 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 aJbJCTUAHYIO TPYIITy HECKOJbKO. MOXXHO TIPHBECTH PEAKIUIO
«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 mpoOe ¢ ¢popmainHoM 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).

26



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
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