





1 Hean v 3282494 U3yYeHHUS JUCLHUILIUHDI.
1.1 e ocBOEHHUsI AMCHMILIHHBI.

dopMupoBaHHE Ha OCHOBE TOJYYEHHBIX (PYHIAMEHTAIbHBIX 3HAHUHA MPAKTHYECKUX
YMEHUH U HaBBIKOB B [IOCTAHOBKE U PEaN3alUi XUMHUYECKOr0O SKCIIEPUMEHTA.

1.2 3agayn AMCUMILIHHDI.

- PacKphITh U 0OOCHOBATH POJIb SKCIIEPHMEHTA B U3yUEHUH XUMHUYECKIX AUCIUILINH;

- OCBOMTb HaBBIKH OOpaIIeHus ¢ JadOpaToOpHbIM O0OPYAOBAaHHEM M OCHOBHBIE MPaBUIIA
0 Ge30macHOM OOpaIleHNH C PA3INYHBIMH BEIIECTBAM,

- copMHpOBaTE YMEHHE ONPEAEISITH LeNb IMPaKTHYeckod padoThl, IUIAHHPOBATH
XUMHYECKHUI SKCIIEPUMEHT HAa OCHOBE 3HAHHUH (PU3NIECKUX H XMMHYECKHX CBOHCTB BEIIECTB,;

- OCBOUTH U MPUMEHATb OCHOBHbIE METOAMKH BBINEJICHUS, OYUCTKH M UACHTU(DHUKALIIN
BEILECTB,;

- chopMupOBaTh HABBIKH CaMOCTOATENBbHON paboTBl W YMEHHE CaMOCTOSITEIBHO
NPUMEHSTh, TOMOJHATh U CUCTEMATH3UPOBATh NMOJYYEHHBbIC 3HAHUS JUIsI MOACIHPOBAHUS U
peann3a XMMUYeCKOT0 SKCIIEPHUMEHTA;

- pa3BUTh CHOCOOHOCTH K TBOPUYECTBY, B TOM 4YHCIE€ K MNPUKIATHOH U HAy4HO-
HCCIIETOBATEIbCKON NEeATENbHOCTH.

1.3 MecTo aAucuMnINHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMBbl.

Hucuunnuna «IIpenapatuBHble METOABI B HEOPraHUYECKON XMMHH» OTHOCHUTCS K
6azoBoit wactu brnoka 1. Jucuurumeer (Momymu) ydeOHoro mumaHa. (b1.5.09) ocHoBHOI
o0Opa3oBaTeNbHOI MPOrpaMMbl BBICIIEro oOpa3oBaHusi mo HampaeieHuro 04.03.01 Xwumwus
(mpoune AHATUTHYECKAS XUMHUS).

JUis  yCIemHOro OCBOEHMS JUCHMIUIMHBI HEOOXOOUMBI 3HAHUST M YMEHHs,
copMHpOBaHHBIE B XOAE€ HW3yUEHHUs UCLUIUIMH. HEOPTaHWYeCKas XUMHs, HUCTOpUS H
METOOJIOTUSl XUMUU.

BrageHue TeXHUKON XUMHUYECKOTO SKCIEPUMEHTa MOXKET OBITh LIMPOKO HCIOJIB30BAHO
B SKCIIEPUMEHTAIbHON U MPUKJIAJHON XUMHUH U SIBJIIETCSI HEOTHEMIIEMON YaCThIO COBPEMEHHOIO
€CTeCTBEHHO-HayuyHOro oOpaszoBaHus. llpemapaTuBHBIE METOABI B HEOPraHUYECKOW XUMHUH
TECHO CBSI3aHbI C TUCHHIUIMHAMHU: aHAJTUTHYECKAs] XUMUS, OpraHudecKass XuMusl, pu3ndeckas
XHUMUs1, IPUKJIAJHON XUMUYECKUI aHAINU3 U AP.

1.4 IlepeyeHb MJIAHHPYEMBIX pe3y/JbTATOB 00y4eHHUs] MO AHCUMIIMHE (MOAY.JI0),
COOTHECEHHbIX € IUIAHHPYeMbIMH  pe3yJbTATAMH OCBOEHHsI 00pa3oBaTe/bHOMH
NPOrpamMmBbl.

OOyuaromuiicsi, OCBOMBIIHI JAHHYIO JUCLUIUINHY, TOJDKEH 00IaaTh CIeAyOIUME
KOMIICTCHIIUAMUN

OIIK-2 —BJIAACHUEM HaBbIKaMHU MPOBCACHUA XUMHUYICCKOI'O SKCIIEPUMEHTA, OCHOBHBIMU
CUHTCTUYICCKUMHU U aHATTUTUYICCKUMHU METOAAMU MOJIYUCHUA U UCCIIEAOBAHUA XUMHUYICCKUX
BELECTB U PEAKLINIA,

[IK-7 - BnageHnemM MeTomaMu Oe30MmacHOro OOpaLeHNs] C XUMHYECKUMH MaTepHalaMu
C Y4E€TOM UX (PU3NYECKUX H XUMHYECKHX CBOHCTB.












45 Pabora
TBepI[bIMI/I
BEIIECTBAMH,

C

4.6 Texumka paboT
CO CMECAMM TBEPABIX
U JKUJKHUX BEHICCTB U
UX pacTBOpPaMHU,;

HSMGJ'IBLIGHI/IG, BBICYIIMBAHUE H TMPOKAJIUBAHUEC

MOPOIIKOB. Bosronka. Onpenenenue
TEMIIEPATYPHI IIABJICHU.
Perynuposanue pacxona JKUJIKOCTH.

IlepexaunBaHue XUAKOCTU. [JUCTUIIALIMOHHBIE U
OUCTPAKLUOHHBIE METOJbl OYHMCTKU BELIECTB.

[leperonka >KMIKOCTEH. DKCTPaKLUs — METON
OUUCTKM W pa3AeieHuss  HEOPraHUYEeCKUX
COeTMHEHU. Kunxocrnas DKCTPaKLUSL.

Omnpenenenue Temrneparyp KUIEHUs >KUIKOCTEI.
XpaHeHHe KUAKOCTEH.

PactBOpenune, nepememnsanue. Brimapusanue u
KOHLICHTPUPOBAHUE PACTBOPOB.

Bemectso u ero uucrora. Homenknarypa u
KJIacCU(pUKALIUS XUMUYECKHX BEIECTB MO COCTaBY
u creneHn u4uctoThl. llomsatne mpumecen,
3arpsI3HUTENIEH, BPEIHBIX BEILECTB.
DU3NKO-XUMHUYECKHE OCHOBBI OYMCTKHM BELIECTB.
Knaccupukanms u  obmas  xapakTepHCTHKA
METOIOB OYUCTKU BELIECTB. XUMUYECKUE METObI
paszesneHusl CMecel M OYMCTKH, OCHOBAHHBbIE Ha
pasnIu4usaX B CBOMCTBAX OCHOBHOIO BELIECTBA U
MIPUMECH.
Meroapl KpUCTAUIM3ALUA U OCAXKIACHHUS U3
pactBopoB.  Ilepekpucrammusaums.  Dpdext
BbicanuBaHusd.  @unbTpoBanue. IIpomeiBanue
ocanka. Beicymusanue.

4.7 DxcriepUMEHTBHI C
razamu

IIpuboper nmast monydenuss raso. Ouucrka u
OCyHIKa ra3oB. XpaHEHUE ra3os.

CrocoOwr CuHTE3bI HEOPTAaHMYECKUX BEIIECTB. [ucemeHHbII
BBIICJICHUS 51 OTYET IO
UICHTU(D UKLV HUHAWBUYaJIbHBIM
MPOAYKTOB PEAKLIUH 3a0aHUSIM
Meroauka u|JleMOHCTpaLMOHHBIN XUMHU4YECKU skcnepuMmeHnt| Iloaroroska u
TEXHUKA KaK ceunpuIecKkuii METOA o0y4eHHs.| IEeMOHCTpALHs
JE€MOHCTPAaLIMOHHOIO|[IeMOHCTPALIMOHHBIN 3KCIEPUMEHT — HCTOYHHUK| 3KCIEPUMEHTa
XUMHYECKOTO npuoOpeTaeMbIX CTYIEHTOM 3HAHUI, HABBIKOB H

DKCIIEPUMEHTA YMEHHI.

2.3.2 3aHATHS CEMHHAPCKOIO THMA.

CeMuHapckue 3aHATUS — HE IPEAYCMOTPEHBI










Otuer o padore «CHHTE3 HEOPraHMYECKOTO BEIIECTBAY» IOJDKEH ObITh OpopmileH B

COOTBETCTBUU C NIPCAJIATraCMBbIM IIJIAHOM.

1. Baenenue. Uctopuueckas crpaBka. OOnacTi MPUMEHEHUS BEIIECTBA.
2. Teopernueckas 4acThb.
2.1. CucreMHas XxapakTepUCTHKa BEIEeCTBa
2.2. CriocoOwI mostyueHust BeriecTsa (J1adopaTOPHBIE U IPOMBILIJICHHBIE).
2.3 O6ocHoBaHUe CITOCOOOB MONYYEHHUS], BBIICJICHUS U OYUCTKH (TEOPEeTHUECKOE,
SKOHOMUYECKOE U HKOJIOTMUYECKOE.
3. DxcnepuMeHTalbHas 4acTb.
3.1 YcnoBus 6e3omacHOro u 3¢p(HeKTUBHOTO MPOBEACHUS CHHTE3A.
3.2 Meronuka cuHTE3A.
3.3 Unentuduxanms BemiecTsa.
3.4 Pacuer maccoBoii nonu Beixoa BemecTsa. OO0CHOBaHHE BO3MOXKHBIX ITOTEPb.
4. Cnucok UCIOJIb30BaHHOMN JIUTEPaTYPHL.
B kauecTBe mNpuUIIOXKEHUS K OTUETY BBINOJHSETCS 3aJaHue [0 KapTe-IJIaHy

XapaKTCPUCTUKHU CUHTC3UPOBAHHOI'O BCIICCTBA.

P S

o)

10.
11
12.
13.

1.

Kapra-njian xapakTepucTHKH CHHTE3HPOBAHHOI0 BElIECTBA
Crtpoenue BeecTsa

[IpuBenuTe CTEXMOMETPUIECKYIO (OPMYITy BEIIECTBA.
KnaccuduumpyiiTe BEmecTBO MO Pa3IMYHbIM KPUTEPHUSIM.
Hazosure Bemectso no Homenkiarype IUPAC u naiite TpuBHaNibHOE Ha3BAHUE.
CocraBbTe 31eKTPOHHBIE (HOPMYJIIBI AaTOMOB BCEX 3JIEMEHTOB, BXOSIINX B COCTAB
BELLECTBA.
Uzobpasure CTPYKTYpHYIO (OPMYNy MOJNEKYJIBl FJIM, €CIU BEIIEeCTBO HOHHOE,
MPUBEIUTE CTPYKTYPHBIE (POPMYJIbI HOHOB.
CocraBbTe 3JIEKTPOHHYIO [HarpaMMy MOJIEKYJIbl WM HOHOB 1o MeTony BC.
Knaccupuuupyiite Bce CBA3M B MOJIEKyJie BemecTBa (MO THITy, MEXaHH3MY
obpa3oBaHwUsI).
Ha ocHOBe 00ImuX TeOpeTUYEeCKHX MPENCTaBICHUN OLIEHUTE MPOYHOCTh BCEX CBS3EH M
CPaBHUTE pE3yJbTaThl CBOMX PACCYXKICHHH C TaOIMYHBIMU 3HAYEHHWSIMU JHEPTHU
CBSI3EH.
Omnpenenure ob1ee YUCIIO G U T-CBsI3€i B MOJIEKYJIE€ BEILIECTBA.
Omnpenenure YUCIO HECTIAPEHHBIX BJIEKTPOHOB.
Omnpenenure Tun rubpuan3anuyu OpoOUTAJIEH HEHTPATHHOIO aTOMa B MOJIEKYJIE.
Onpenenure TUN KPUCTAJUINYECKOHN PELIETKH BELECTBA B TBEPIOM COCTOSTHUU
Hcxons u3 cTpoeHus BellecTBa, OLIEHUTE BO3SMOXKHOCTb €10 PaCTBOPEHUS! B MOJISIPHBIX U
HEMNOJIAPHBIX PACTBOPUTEINSAX.

®u3nyecKue CBONCTBA
Ha ocHOBaHMM CIIPaBOYHBIX JAHHBIX COCTABbTE TAONULY (PU3NIECKUX CBOHCTB
BEILLECTBA, B KOTOPOH YKAXKUTE:

-OpPraHoOJICITUICCKUEC CBOICTBA - HAJTUYHE UJIH OTCYTCTBUE 3ariaxa, BKyC, IBET BCIICCTBA

WM €r0 pacTBOpa;

-TEPMUHYCCKUE U TCIJIIOBLIC CBOMCTBA - TCMIICPATYPhI IIJIABJICHUA U KUIICHUA,

arperaTHOe COCTOsIHUE NPU CTAHJAPTHBIX YCIOBUSAX,

-MEXaHHUYECKNEe CBOWCTBA: XPYNKOCTh (KOBKOCTD), MIACTUYHOCTH (HETIACTUYHOCTB)

KPUCTAJNINYCCKOTO BEILICCTBA, MJIIOTHOCTDb BEIIECCTBA B TPEX arpCeraTHbIX COCTOAHUAX

-ONTUYECKHE CBOICTBA - NpoO3pavyHOCTb UJIN HETIPO3PAYHOCTD, CIOCOOHOCTD rnorjaomarb

CBET B Pa3HbIX AMAINA30HAX CIIEKTPA, -JIETY4ECTh (HENETY4YeCTh),
-3JIEKTPONPOBOAHOCTb TBEPAOTO BEIIECTBA, €r0 pacilaBa U pPacTBOPOB,
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-MarHUTHbIE CBOMCTBA (Mapa- U JUAMarHUTHOCTb, (PepPOMarHUTHOCTb);
-pacTBOPUMOCTD B MOJISIPHBIX U HEMOJISIPHBIX PACTBOPUTENSIX.
XUMHUYECKHE CBOMCTBA

1. Hcnonwp3ys 3HaHUS O CTPOCHHUHU BEIIECTBA, HHEPrUU CBA3CH, NPEACKAKUTE,
HAaCKOJIbKO CTa0MJIbHBIM OyJeT BEIIeCTBO MPU CTAHAAPTHBIX YCIOBUSX, HArPEeBAHUU
(mo coren °C), mpokammBanuu (no Teicsd °C). Ilpu stom He 3a0ynbTe OLIEHUTH
cTabMIBHOCTD MPOAYKTOB B PEAKIIMHU MPHU BBIOPAHHBIX BAMU TEMIIEPATYPHBIX YCIOBUSIX.
CocraBbpTe ypaBHEHUS BO3MOKHBIX PEAKLIUH.

2. PaccuuTaiiTe CTENEHU OKUCICHHUSI aTOMOB BCEX 3JIEMEHTOB, BXOSIINX B COCTAB BELIECTBA
CocTaBbTe CXE€MBI AOMYCTUMBIX H3MEHEHHH CTENEeHEeW OKUCJEHHUs [JIsI aToMa
KaKJIOTO  3JIeMEHTa. BbIsgBUTEe, Kakyrld (YHKIUIO - OKUCIUTENbHYI WU
BOCCTAHOBUTEJIBHYIO - MOKET MPOSIBJISATh aTOM KaXKAOTO 3JIEMEHTA BELIECTBA.

4. Hcnonp3ysi CIpaBOYHbBIC JAHHbIE O 3HaYeHWUU dSHepruu [ mdbOca oOpa3oBaHUs OLEHUTE
BO3MOYXHOCTB MPSIMOTO CUHTE3a B CTAHJAPTHBIX YCJIOBUSX.

5. OueHuTte COCTOSIHHE BEIIECTBA B €ro BOAHOM pactBope. Hamumwure ypaBHEHHE
3JEKTPOJUTUUECKON TUCCOLUUALIUM, €CIU OHA IPOTEKAET.

6. Hcrnonp3yss cOopaBOYHBIE [OaHHbIE O 3HAYEHUSX OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIHUAJIOB, MOAOEPUTE OKUCITUTETH H/WJIU BOCCTAHOBUTEIH U OLEHUTE BO3MOXKHOCTh
MPOTEKAHUsI OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuii B pactBope. CocraBbTe
YPaBHEHUsI 3TUX PEaKLUH.

7. CoctaBbTe ypaBHEHUS SJIEKTPOJIN3a pacIjiaBa v/ Miiu BOAHOTO pacTBOpA BelecTna (ecyiu
OH BO3MOKEH).

7. CocraBbTe YypaBHEHHS peaklHh, OTPaKaIUX KHUCIOTHO-OCHOBHBIE CBOWMCTBA
BEIIeCTBA W €r0 MOHOB (peakiuu CaMOWOHWM3AIWH, AUCCOLMAIUU TOJA AeHCTBUEM
PacTBOPUTEISI, B3AUMOJEHCTBHUS C OKCUIAMHU, THAPOKCHUIAAMH).

8. Hcnonb3yss CXeMy T€HETHYECKHX CBS3€d KJIaCCOB HEOPraHMYEeCKUX BEIUECTB U
CIIpaBOYHbIE JaHHbIE O 3HAYeHUSX OHepruu [ ubbOca, 3HTaIbIUU OOpa3OBaHMI,
SHTPONMUU OOpa30BaHMs, JETYYeCTH BEIIEeCTB, OIEHUTE sl JaHHOTOBEI[EeCTBA
BO3MOJKHOCTB MPOTEKAHUS BLICOKOTEMIIEPATYPHBIX PEaKLUii 0OMEeHa ¢ COJISIMH.

9. Hcnonb3ys CrpaBOYHBIE NaHHBIE O JIETYYE€CTHU, PACTBOPUMOCTHU, 3HAUYEHUSAX SHEPTUHU
I'ub6ca wunu sHTanpnuM O0Opa30BaHUS THAPATHPOBAHHBIX HOHOB U BEIIECTBA,
OLIEHUTE OCAAUTEIbHbIE U BBITECHUTEJIbHBIE CBOWCTBA BELIECTBA U €ro HOHOB B
pacTBopax.

10. IloaTBEPAUTE BO3MOXKHOCTD MPOSIBJICHUS] OCAAUTEIBHBIX U BBITECHUTEJIbHBIX CBONCTB
Ha OCHOBE CIPABOYHBIX 3HAYEHUH COOTBETCTBYIOIIUX KOHCTAHT PAaBHOBECHUS! (MOHHOTO
MPOU3BENCHHSI BOJbI, KOHCTAHTBI JUCCOLMALINH, TTPOU3BEICHHS PACTBOPUMOCTH ).

11. MUcionmp3ysi nmaHHbIE O CTPOCHWM BEIEeCTBA, OLIGHUTE CIIOCOOHOCTH BEIIECTBA WJU
MPOAYKTOB €ro AHUCCOLIMALIMM Y4YaCTBOBATb B PEAKLUSAX MNPUCOCAUHEHHS K OKCHUIAM,
cosiM COCTaBbTE YPAaBHEHHUSI COOTBETCTBYIOIIHNX PEAKIII.

12. Ecniu BBl YCTAHOBHJIM, YTO BELIECTBO MAaJI0 PacTBOPUMO B BOJE, TO, HCHOJIB3Ys
3HAYEHUS] NPOU3BEACHUsI PACTBOPUMOCTH U KOHCTAHThl YCTOHYHUBOCTU KOMILIEKCOB,
noadepuTe peareHT, KOTOPBIi CrTOCOOEH pacTBOPUTH 3TO BEIIECTBO U MEPEBECTU €ro B
YCTOMYUBBIN KOMILIEKC.

13. IIpuBenuTe ypaBHEHHS CHIEHU(PUUHBIX IJIs1 JAHHOTO BEIIECTBA PEAKIIMIA.

14. IlpuBenuTe ypaBHEHUS peaKUWN, JeKallUX B OCHOBE MPOMBILLJICHHBIX U
1a00PaTOPHBIX CMOCOOOB MOJYUEHUS BEIIECTRA.

15. Ykaxute Haubonee BaxkHbIE 0OJIACTH MPUMEHEHUS BEIECTBA.

OcHoBHOH 3amauell XMMHUYECKOTO JE€MOHCTPALMOHHOTO 3KCIEPUMEHTAa SBJISIETCS
3HAKOMCTBO C BaKHEHUIITUMHU METOAAMH XUMHHU, PACKPBITUE CYITHOCTU XUMHUYECKUX ﬂBHeHHfI,
NPUEMOB SKCIEPUMEHTATIbHON PabOThI, O3HAKOMIICHUE C MpaBHJaMHu 0€30MacHOCTH TPyAa B
XUMHYECKOU JTad0opaToOpru.
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TpeboBanne K [OEMOHCTPALIMOHHOMY SKCIIEPHUMEHTY. HATJSAHOCTb, IPOCTOTA,
0e301acHOCTh, HAAEKHOCTb, HEOOXOIUMOCTb OOBSICHEHHUSI PE3YJIbTATOB, KPATKOBPEMEHHOCTD,
yOenuTenbHOCTh, 3CTETHIHOCTD, TOCTYIHOCTD AJISl IOHUMAHUS, TPEABapUTENIbHASI TIOATOTOBKA
JKCIIEpUMEHTa, 0€3YKOPU3HEHHAsI TEXHUKA BBITTOJTHEHMUS.

IIpn mpoBeneHMH W TOATOTOBKE JEMOHCTPALIMOHHOTO XUMHYECKOTO 3KCIIEPUMEHTa,
CTYAEHT JOJUKEH IOKa3aTh BIAJICHHE OOIIMMHU SKCIIEPHUMEHTAIBHBIMU U OPraHU3allMOHHBIMU
YMEHUSIMU: oOpararbcst c BEIIECTBAMH, obopynoBaHuem, 71a00paTOPHBIMU
NPUHAJIE)KHOCTSAMH, COOMpaTh NPUOOPBI W3 TOTOBBIX [E€TANEH; NPABUIBHO BBIOJIHSITH
XUMUYECKHUE OTIepaLiy;, COOMI0NaTh MpaBmiia Oe30MacHOCTH; COOMOAATh YICTOTY U MOPSIIOK HA
paboueM MecTe, HKOHOMHO HCIOJb30BAaTh PEAKTUBBL, PACIPENeNsaTh OOS3aHHOCTH NpPHU
rpyImnoBoi padbore.

B kauwectBe oTuera mpemjaraeTcsi COCTaBJICHHWE HMHCTPYKTHUBHBIX KapT AJist
IEMOHCTPALIMOHHBIX OMNBITOB C yKa3aHWeM TpeOOBaHMI TEXHUKH O€30MacHOCTH NpHU
BBIMOJIHEHUH OTbITa. [Ipy cOCTaBIeHNN HHCTPYKTHBHBIX KapT PEKOMEHAYETCS IPUAEPIKUBATHCS
CJIEYIOLIETO MIaHa:

1. ITocTaHoBKa 11e5K OMbITa (MIIH TPOOIEMBI KOTOPBIE HYKHO PEIIUTh);

2. Onmcanune npubOpOB, B KOTOPOM MPOBOAUTCS OIBIT, YCIOBHH B KOTOPBIX OH

MPOBOIUTCS, PEAKTUBOB C YKA3aHUEM UX CBOKCTB;

3. BeiBox 1 TeopeTnueckoe 0OOCHOBaHHE

YueOHO-MeTOouueCKe MaTepUabl il CAMOCTOSTENbHONW paboThl OOy4arOIUXCs U3
YHCJIa UHBAJTU/IOB U JIUI] C OTPAHMYEHHBIMH BO3MOXKHOCTMU 310poBbsi (OB3) nmpenocrapstorcst
B (popMax, aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 370POBbsI U BOCIIPUSTHS HH(OPMALIHH:

JUnis i ¢ HapyLIeHUsIMU 3PEHUST: B TIEYaTHOH (popMe yBeIHMUeHHBIM PUGPTOM; B popme
3JIEKTPOHHOTO TIOKYMEHTA.

JList U ¢ HApYIICHUSIMHE CITyXa. B iedaTHOM Gopme; B hopMe 3JIeKTPOHHOTO JOKYMEHTA,

Jns nun ¢ HapyUeHWsIMH ONOPHO-JIBUTATENBbHOIO ammapara: B MedaTHod (opme; B
(bopMe FIeKTPOHHOTO JOKYMEHTA.

I[aHHbeI NEPECUCHb MOXKET 6bITb KOHKPETU3UPOBAH B 3aBUCUMOCTHU OT KOHTHUHI'CHTA
o0y4aromuxcsi.

3. O6pa3oBaTebHbIE TEXHOJIOTHH.

s popmMupoBanus oOmenpodecCHOHANBHBIX U MPO(EeCCHOHANBHBIX KOMITETEHIIUH B
nporecce OCBOCHHUS Kypca HCIOJBb3YeTCsl TEXHOJIOTHS NPO(PECCHOHATBHO Pa3BUBAIOIIETO
o0y4yeHHs, TPEeAyCMaTPHUBANOIIAS HE TOJNBKO Iepefady TEOPEeTHUECKOro MaTepuana, HO HU
CTUMYJIMPOBAHUE U PA3BUTHE NPOAYKTUBHBIX [TO3HABATEIbHBIX JEHCTBUN CTYIEHTOB.

B kauecTBe c1OBeCHO-HATJIIAHOTO MeToAa 00yUeHUs UCTIONB3YETCs TEMOHCTPALIMOHHBIN
XUMHYECKUI HKCIEPUMEHT, KOTOPBIA MPOBOAUTCS NMPHU MPOBEACHUN JTAOOPATOPHBIX 3aHSITHH.
JIeMOHCTpPalIMOHHBIN 3KCIIEPUMEHT TMO3BOJSIET IPENoAaBaTeNio chopMUpoBaTh HHTEPEC K
MPeIMETy y CTYIeHTOB, 00y4aeT mpuemMam TeXHUKH JTa0OpaTOPHOTO SKCIIEPUMEHTA.

Jns moBbimeHust 3¢pGEeKTUBHOCTH y4eOHOro MpoLecca HUCIOJNB3YIOTCS CIEIYIOIIHe
oOpa3oBaTeNibHbIe TEXHOJOTHH: MH()OPMALMOHHO-PA3BUBAIOIINE TEXHOJOTHH, HAIMPABJICHHBIC
Ha (OpPMHUpPOBAHHE CHUCTEMbl 3HAHHA, 3alOMHHAHUE W CBOOOJHOE OMEPUPOBAHUE HMH.
Ucnonp3yercss Meron mNpoOJEeMHOrO H3JIOKEHHs] MaTepuana, CaMOCTOSITENbHOE H3Y4YEeHHE
JUTEPATyPhl, NPUMEHEHHE HOBBIX WH(POPMALMOHHBIX TEXHOJOTHH IJIsI CaMOCTOSITEIIbHOTO
IOMNOJIHEHHUST 3HAHWUH BKJIOYAS HCIOJB30BAHUE TEXHUYECKUX U SJICKTPOHHBIX CPECACTB
HH(l)OpMaLII/II/I; ACATCIIbHOCTHBIC MPAKTUKO-OPUCHTHPOBAHHBIC TCXHOJIOTUH, HAIIPABJIICHHBIC Ha
dopmupoBaHHe CHCTEMBI NPO(ECCHOHANBHBIX  MPAKTUYECKUX YMEHUH MpH MPOBEAECHUH
SKCNEPHUMEHTAJIbHBIX HCCHGHOBaHHﬁ, O6eCHeLII/IBaI-OH_II/IX BO3MOXKHOCTH KAUCCTBC€HHO BBIITOJIHATH
poheCCHOHATTBHYIO ACSITENIbHOCTD;, Pa3BUBAIOLINE MTPOOIEMHO-OPUEHTHPOBAHHBIEC TEXHOJIOTHH,
HaTpaBJICHHbIE HA ()OPMUPOBAHHE U PA3BUTHE MPOOJEMHOTO MBIIIJICHUS, MBICITHTEIBHON
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aKTUBHOCTH, CIIOCOOHOCTH BHIETh U (OPMYJIHPOBATH NPOOJEMBI, BbIOUPATh CHOCOOBI H
CpeAcTBa il WX PELICHUS;, TEXHOJOTMH JIMYHOCTHO-OPHEHTHPOBAHHOTO OOyYeHus,
MO3BOJISIIOIINE CO3/1aBaTh NHANBUAYAJbHbIE 00Pa30BaTEIbHbBIE TEXHOIOTHH, 00€CIEINBAIOIINE
yUEeT Pa3IMYHbIX CIIOCOOHOCTEH O0yYaroImuX, CO3AaHne HEOOXOUMBIX YCIOBUH I Pa3BUTHUS
WX WHIWBUAYAJIbHBIX OCOOEHHOCTEH.

JUis WHBANIMAOB M JHUI C OTPAHMYCHHBIMH BO3MOJKHOCTSIMH 370POBbSl MOTYT OBITh
HCTIOJIB30BAHBI o0pa3oBaTeNbHbIe TEXHOJIOTUH, MIO3BOJISIOIIUE MIOJTHOCTBIO
WHIMBUAYAIN3UPOBATh COAEPIKaHHWE, METOAbl W TEeMITbl Y4eOHOH NeATeNbHOCTH, BHOCHTHb
BOBpEMsSI HEOOXOIMMBIE KOPPEKTHBBI KaK B IEATEIbHOCTh CTyIEHTA-WHBAIMIA, TaK H B
IeATeIbHOCTD MPENOAaBaTelIsL.

Konuu
Bun 3anstus Hcnonb3yemMblie HHTEPAKTUBHBIE
Cemectp €CTBO
(JL, TIP, JIP) oOpa3oBaTeNbHbIE TEXHOJIOTHU
4acoB
2 JIP ITonroroska u anpodarust Mpe3eHTaui, 26
BU3YyJIN3ALUsI XUMHUYECKOTO SKCIIEPUMEHTA,
npe3eHTanus pedepaTon, HHIUBUIYATbHBIX
3amaHuii B opMaTe MUHH-KOH(EPEHIINH.
Hmoeo: 26

4. OueHoYHbIe CPeACTBA AJISI TEKYLIero KOHTPOJISI YCeBAeMOCTH M NMPOMeXKYTOUYHO
aTTrecTauuH.

Texkymmuii KOHTPOJIb OCYINECTBJISIETCSI B YCTHOW M NMHCbMEHHOH (popMax B IpoLecce
BBIMTOJIHEHUS JTA0OPAaTOPHBIX Pa0OT B BHIE OTYETOB IO BBIMOJHEHHIO WHIWBUAYAIBHBIX
SKCIIEPUMEHTANBHBIX 3aJaHul, yd4acTuo B oOcyxneHuun pedeparos. IIpomexyTOUHBIN
KOHTPOJIb OCYLIECTBIJIACTCS. IPUEMOM 3a4€Ta BO 2 CEMECTPE.

B nonaoM 06peme @OC odopmiteH Kak MPUIOKEHUE K MPOrpaMMe
4.1 ®oHa OLICHOYHBIX CPEACTB AJIS IPOBeAeHHs TEKYIIero KOHTPOJIs.
4.1.1 Bonipockl AJ1s1 YCTHOT0 KOHTPOJIA

Matepuajbl 4 IPUCNOCO0/IEHUS B TEXHHKE J1A00PATOPHOI0 IKCNepUMeHTa. XHMHYecKast
nocyaa

Hasosure MaTepuasbl, HCIOIb3yeMblE B TEXHUKE XUMHUUECKOIO HKCIIEPUMEHTA.

[Tepeuncnure Haubosnee ynorpediisieMblie copTa 1adOpaTOPHOTO CTEKIIA.

3. JlaiiTe XapakTepUCTUKY MOJMMEPHBIM MaTepHaiaM, UCIOJIb3YEMbIM B IPAKTUKE
XUMHYECKOT0 3KCnepuMenTa ((propomiact, NOJUITHIIEH, TOJUIPOIUIEH, TIOJTUBHHIIL,
XJIOpUA, MOJTUMETHIMETAKPHIIAT).

4. Kaxkue matepuansl 1uis GUIBTPOBAHUS HCIIONB3YIOTCSA B IPAKTUKE XUMHUYECKOTO
JKCIepuMeHTa’?

5. JlaliTe xapakTepUCTUKY MeTajulaM, UCIOIb3YEMbIM B TEXHUKE XUMHUYECKOTO

SKCIIEPUMEHTA.

Kakue cma3ku U 3aMa3Ky UCHOJIb3YIOTCS B IIPAKTUKE XUMUYECKOTO SKCIIepUMEHTa?

7. 171 4ero UCTIONb3YIOTCS pe3UHA U Kay4yKH U KaKOBBI IIPaBUiIa OOpaIeHHst C Pe3NHOBBIMHU

U TIOJIUMEPHBIMU TPyOKaMu?

Kak ounmaroT 1 XpaHsAT BOJy B IPAKTHKE XUMHUECKOTO SKCIIEPUMEHTa?

9. B kakux 1mensx uCHojib3yercs rpadut, acOeCT B TEXHUKE XMMHYECKOT0 3KCIIepUMeHTa?

N =

o

o
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I1.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Kaxune MOHTaXHBIE TPUCIIOCOONIEHUS U KPETIEKHbIE U3ENTUS HCIIOB3YIOTCS B TIPAKTHKE
XUMHUYECKOTO SKCIIEpUMEHTA?

[Ipasuna paboThl ¢ XUMHYECKOH TOCYIOM.

Hazosute n3ectHyto Bam nocyny u3 ToHkoro crekia. Kakoso ee HazHaueHue?

JIns U3TOTOBJICHUS KaKOH XMMHUYECKON MOCYbl UCMOJB3YETCs TOJCTOE CTekn10. Ha3zoBure

3Ty NMOCYAY U OTpeAeNuTe €€ Ha3HauUeHue.
Kaxkas xumuueckas mocyja Jydile BblAEp>KUBAET HarpeBaHue?

Jlns yero ucnonb3yercs CKIsHKa THLIeHKO?

Jlns yero ucnonb3yercs ckisiHka Jpekcens?

JJ1s 9ero uCroNb3yrTCs MPOOHPKU XUMUYECKHe?

JI71s 4ero UCMob3yIOTCs CTAKaHbl X UMUYECKHE?

J1J1s1 9ero UCroNb3yIOTCS KOJIOBI IIIOCKOIOHHBIE?

JLiist 4ero UCoNb3yrTCs KOOI KoHNYeckue (JpieHmeriepa)?

JLJist 4ero UCToNb3yIOTCS KOJIOBI KPYTIIOAOHHBIE?

JList yero ucnonb3yroTes kKonow Kisitizena?

Jnist gero ucnonb3yroTest kKool Bropua?

JIis 4ero UCHoNb3yOTCs ePEXOAHUKN U TPOMHUKU?

J1J1s1 9ero UCToNb3ykOTCs OFOKChI?

Jl7is 4ero UCMoib3yTCsl BOPOHKH C LIMPOKHUM rOpJiomM?

JInis 4ero UCnob3yrTCsl BOPOHKH JJIMHHbIE?

JI71sl 4ero UCnob3yOTCsl KanelbHble BOPOHKU?

JI51s 4ero UCMoNb3yOTCsl BOPOHKH JI€TUTENbHbIE?

J1Jis 9ero ucrosb3yeTcs XOIoamIbHUK JInbuxa?

Jlnis 4ero UCnonb3yeTcs HIapUKOBbIN BOASHON XOJOUIbHUK?

J1jist 9ero ucronb3yrTes aedierMaTopet?

Jlnis 4ero UCHonb3yeTcs ajloHXK?

JUisl 4ero UCMoNb3yIOTCs KIayKu»?

JLJist 4ero UCTONBb3YIOTCS XJIOPKAJbIIUEBbIe TPYOKH?

JL1st 4ero UCTIOMB3YIOTCS SKCUKATOPBI?

JI71s 4ero UCnonb3yrTCsl KPUCTAIIN3aTOPbI?

Jnis 9ero ucronb3yroTest Koaobl byH3eHa?

Kaxkue cknsnku Bam nzecTHbI?

KanenbHuUILIbI, aMITyJTbl, OFOKCHI M KAaTIEYJIOBUTEIH, TAE HCIIONB3YIOTCS?
J71s1 9ero uCnob3yIoT 3aTBOP?

Jlns yero ucnonb3yroTcst BopoHku broxHepa?

Uem 0OBIMHO CMa3bIBAIOT KPAHBI KANEIbHBIX BOPOHOK?

Uem cMa3bIBAIOT KPAHBI KaleJIbHBIX BOPOHOK Mpu padore ¢ Opomom?
Uro HeoOXOAMMO TIOMHHTH NPH XPAHEHUH HLTH(OBAHHBIX COSIUHEHHUH U KPaHOB?
KakoBbl mpaBuiia HarpeBa KpyriloAOHHOMN U MIOCKOAOHHOM MOCyb1?
U3 Kakoro cTekia M3roTaBIuBAIOT OCO00 TEPMOCTONKHE U3AEITHS?
Kaxas hapdopoBas mocya HCIoNb3yeTcs B XUMUHU U KAKOBBI 00JIACTH €€ IPUMEHEHUSI.
Kak MO’XHO OYMCTUTB NOCYAY OT BaKyyMHOMN CMa3Ku?

Ilepeuncaure Ha3BaHUS U HA3HAYEHUsI MEPHOHN MOCYABL

Kaxossl npasmiia paboTs! ¢ mocynoi Ha mndax?

JI1s 4ero UCNoNb3yOT KaNbLIMHUPOBAHHYIO COAY MPHU MBIThE NIOCY b7
Kak oTMBITh 3arpsi3HeHHs COEIMHEHUAMU MapraHia’?

Jl71s 4ero UCnonb3yT XPOMOBYIO CMeCh?

Kak npuroroBuTh XpOMOBYIO CMECH?

Onumure NpoLeaypy MbITbsl U CYLIKH XMMUYECKOH TOCYIbI.

XumMHYecKHe peakTHBbI U OCHOBHBIE PpHeMbl pa00oThl B XUMHYECKOil 1adopaTopuu
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Kaxkue knaccel 4uCTOTHI peakTuBoB Bam n3BecTHBI?

Kak xpaHAT KOHLEHTPUPOBAaHHBIE PACTBOPBI, FOPHOYHE BELIECTBA, OKUCIUTENH, CUIIBHO

NaxHyllle pacTBOpPbI?

3. KaxoBbl Meprl MPenocTOPOKHOCTH MpU padoTe co menodamu, GochopHBIM aHTHIAPUIOM,

KOHLIEHTPUPOBAHHBIMH KHCJIOTaMU?

B xakux ciyuasx s nepeTupaHus MPUMEHSIOT araTOBble CTYIIKU?

KakoBbI mpaBuiia B3BEIIMBAHUS XUMUYECKUX PEAKTUBOB?

KaxoBbl mpueMbl HarpeBaHMs PEaKIIMOHHBIX COCYIOB (HarpeBaTeIbHbIe MPHUOOPHI).

KakoBbl mpueMbl OXJIAXKAEHHUS PEAKLUHOHHBIX COCYHOB (cpencTtBa W NpHOOPBI st

OXJIAKIICHHST).

8. Kak m3mepsroT 00beM U TUIOTHOCTH BellecTBa (MEpHas Mocy1a, MpoBepKa MEPHOM MOCYbI,
OTIpeNeJIeHNE TIOTHOCTH JKUAKUX 1 TBEPIBIX BEIIECTB).

9. Omepauuu ¢ XUIKUMHU BeLIeCTBaMH (TIEPETOHKA KUIKOCTEH, ONMpeneeHue TeMIIepaTyphbl
KUITeHUS, SKCTPAKIIHSI).

10. Paborta ¢ TBepAbIMHU BeIECTBAMH (M3MENbUSHHE, BHICYLIIMBAHNE U MMPOKAJIMBAHNE, BO3TOHKA,
OTIpeNieJIeHHuE TEMIePaTyPhl ILIABJICHU).

11. Texnuka paboT CO CMECSMHU TBEPABIX U KUAKUX BEIIECTB M UX PacTBOpaMu (PacTBOPEHHE,
ONpeleNeHne pPacTBOPUMOCTH,  BBIIAPUBAHWE W KOHLEHTPUPOBAHHE  PacTBOPOB,
¢bunbpTpOBaHNE, MPOMBIBAHIE OCAIKOB, KPUCTAJUTN3ALUS BEIECTBA U3 PACTBOPOB).

12. DxcnepuMeHThI ¢ ra3aMu (MpUOOPB! AJsI MOJyYEHHs] ra30B, OYMCTKA M OCYLIKA Tra3os,
XPaHEHHE Ta30B).

13. KakoBsl npaBuiia pabOThI C TBEPIBIMHU IEI0YaMH, KOHLIEHTPUPOBAHHBIMHI KHCIIOTaAMH.

14. IlpuBenuTe mpasuiaa U3MEPEHUSI U CMELIEHUSI XUMUYECKUX PEAKTUBOB.

15. Kakue HarpeBarebHbIE MPHUOOPHI UCTIONB3YIOTCS B JJAOOPATOPHON MPAaKTHKE U KAKOBBI MX
ocoberHocTH?

16. ChopmynupyiiTe npaBuiia B3BEIINBAHUS, UCTIOIb3YEMbIE B XUMHUYECKOH 1adopaTopuu.

17. Kak npaBuIbHO HarpeBaTh NPOOUPKY, TNIOCKOAOHHYIO MOCY Ty, KOJIOBL

18. Kak ynapusarot pactsop?

19. Kakue oxnaxxparoumue cMecu BaM n3BecTHbI?

20. Kakue npuOopbl HCHIONB3YIOTCS B TAOOPATOPHON MPAKTUKE IS TOJTyYEHHsI ra30B.

21. Onumure ycrporicTso anmnapara Kunma u npouenypy 3apsnku annapara Kumnma.

22. Kakue criocodbl codupanus ra3oB Bam n3secTHbr?

23. Kak o4MIIaroT U OCYIIAIOT Ta3kl B Jaboparopun?

24. Ilepeuncnnure peKOMEHyEMBbIE PEAr€HThI U OMVIOTUTENH AJI1 OYUCTKHU ra30B OT PUMECEH.

25. Ha30BUTE OCYLIHUTENH Ia30B.

N =

Nk

4.1.2. IllpumepHbIE TeMbl pedepaTon

1. Hay4HBIi1 5KCIEPUMEHT U €r0 POJIb B TO3HAHNM,

2. XapakTepucTHKa HAYYHOTO SKCIIEPUMEHTA U €r0 OTJIMYHS OT HAOJFOACHHIA,
3. MecTto U poiib 3KCIEPUMEHTAa B JIOTUYECKOH LEnovKe: MO3HAaHHE — (PaKThl - TEOpus —
SKCHNEPUMEHT — 3aKOH,

4. DxcrepyMeHTajbHas IPOBEpKa aTOMHO-MOJIEKYJISIPHON TEOPUH;

5. XuMHYECKUN CUHTE3 — TOKOPEHHE BELIECTBA,

6. Beinaromuecss XUMHKU U XUMHUYECKUE SKCIIEPUMEHTHI,

7. IeMOHCTPaLIMOHHBIN XUMUYECKUN SKCIIEPUMEHT,

8. OkcnepumenTanbHasa xumus X VII Beka,;

9. OxcnepumenTanbHas xumus X VIII Beka,

10. DxcnepumenTtanbHas xumus XIX Beka,;

11. CoBpeMeHHas 3KCIIepUMEHTaJIbHAsT X UMUS.

12. Matepuassl, HCIIONBb3yE€MbIE€ B TEXHUKE XUMUUYECKOrO SKCIIEPUMEHTA.

13. TIpobieMbl U EPCIIEKTHBBI COBPEMEHHON CUHTETHYECKON XUMHU.
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4.1.3 UnauBuayanbHbIE 321aHMSI 10 CHHTE3aM HEOPraHM4eCKHX BellecTB

CrtyneHtraM mpenjaraercs BBINOJHUTH W MPENOCTABUTh OTYET MO ABYM CHHTE3aM B
COOTBETCTBHUH C NPEAJIATAEMbIM TIEPEUHEM:

JlmxpomMar aMMOHUS, OKCaJaT KajHs, XpOMaT Kajus, coiib Mopa, XJOpUA aMMOHHUS,
oKcanart xeJesa (mupodopHOe Kene30), XJIopHas u3BectTh, Hoauna ceunua (II), Homun xkanwms,
kapbonar csunna (1I), iogun menu (I), HUTPAT LMHKA, HUTPAT Kalus, CyJib(aT THTAHA,
kapOoHaT kaaMus1, HUTpat Oapwust, xymopun kodansra (II), kapbonat kobanbta (I1), HUTpaT
kobanbta (II), HUTpaT Maprania, kapOOHAT MapraHila, OKCajJaT MapraHia, THOCYJIb(aT HATPUS,
METaBaHa/1aT aMMOHHSI, THAPOKApOOHAT HATPHSA, XPOMOKAJINEBbIE KBACLIBL,
AIFOMOaMMOHHIHHBIE KBACLIbI, ATFOMOKAJINEBbIE KBACLbI, MAJIAXUT, IJ1ayOepoBa coJib, Cyibdar
terpaammuamMent (1), TeTpaxmopounnkat ammonus, rekcapompanoxpomart (I1I) kamus,
reKCaHUTPOKOOANBTAT HATPUS, XJIOPHU] N'eKCAAMMHUHHUKES, THAPOKCH]T ATFOMUHUS, a30THAsI
KHCJIOTA, COJISTHAs KUCIIOTa, OopHast kuciora, Oypa, nepokcun Oapusi, okcun ceunia (IV), fion.

4.1.4 3ananus no pa3padoTke 1eMOHCTPALIHOHHOI0 XHMHYECKOI0 IKCIePHMEHTA

['pynine cTyneHToB U3 ABYX-TPEX YENOBEK MPENJIaracTCsi BbIMOJHUTD U MPEAOCTABUTH
OTYET IO MOJATOTOBKE U BBIMOJHEHUIO IE€MOHCTPALMOHHOTO 3KCIIEPUMEHTA IO OTHOU U3
MPenaraéMbIX TEM: TEOPHs PACTBOPOB;, TEOPHUS SJEKTPOJIUTUUECKON JUCCOLNALINY;
XHUMHYE€CKOe PABHOBECHE; CKOPOCTh XUMHYECKOUN PEAKIUU, XUMHS 3JIEMEHTOB (KUCIOPOIHBIC
COENMHEHUSI TAJIOTCHOB; a30T U €r0 COSANHEHUS; aJJFOMUHUM U €r0 COSIUHEHHUS, XPOM U €ro
COEAMHEHUS], MapraHell U ero COSIMHEHHS, JKeIe30 1 €ro COeTUHEHHs])

4.2 ®oHJ OLEHOYHBIX CPEACTB AJIs MPOBEACHHUS POMEKYTOYHOH ATTECTALIUH

Jlns  OuLeHKM 3HAaHWH, YMEHWH, HAaBBIKOB U (WJIHM) ONBITA JEATENBHOCTH,
XapaKTEePU3YIOIUX 3TaIbl (POPMHUPOBAHUST KOMITETEHLIUH B MPOLIECCE OCBOCHUS TUCIUILIIHBI
b.1.5.09 IlpenapaTuBHbIE METOABI B HEOPTAHUYECKOW XMMHUH, MPOBOAUTCS IMPOMEKYTOUHAS
aTTecTanus B Buze 3adera (2 ceMecTp)

4.2.1. OneHo4HbIe CpeCcTBA AJsI IPOBeJeHUsI 3a4eTa

B coorBercTBum ¢ [lonoxeHneM 0 MPOBEACHUH TEKYILIEro KOHTPOJIS YCIeBAEMOCTH U
MPOMEXKYTOUHOM aTTecTanmu oOydaromuxcs Kyol'Y u ero pumuanos — 3a4eThl BBICTABIISIFOTCS
N0  pe3yjbTaTaM YCIEUIHOTO  BBIMOJHEHHUs  CTyAeHTaMH  J1adopaTopHbIXx  pador,
WMHIUBUAYAJIbHBIX 33JaHHUI M0 CHHTE3aM HEOPraHMYEeCKHX BELIECTB, 33[aHui MO pa3paboTke
JI€MOHCTPALIMOHHOTO XUMHYECKOI'0 SKCIePUMEHTa, pedepaTos, TOKJIAI0OB U TPE3CHTALH.

JlabopatopHble paOOThl CUMTAKOTCS  YCHELUIHO BBIMOJHEHHBIMH B  Cly4ae
MPenOCTaBlieHUsT oOTdera (KypHaia), BKIIOYAKOIIEr0 TeMy, Leidb, Xon padoThl,
COOTBETCTBYIOLIME TAOIULbL, rpaQUKH U OTBETA HA TEOPETHUYECKIE BOMPOCHI MO TeMe padoThL.
[Ikana OLIEHUBAHUS - «3aYTEHO / HE 3a4TEHO» (3amuch B JaOOPATOPHOM KypHAJIE CTYIEHTA).
«3aureHo» 3a JabopaTopHyro padoTy CTaBUTCS B CiIydae, €CJIM OHA BBIMNOJIHEHA B TOJHOM
o0BpeMe ¢ cobmoaeHneM HeoOXOMUMOH MOCHIENOBATEIbHOCTH ACHCTBUI W MPaBHJ TEXHUKU
OezonacHocTH. IIpaBHMJIPHO M aKKypaTHO BBIMOJHEHbI BCE 3aIMCH, TaOJHLbL, PHCYHKH,
BBIYHCJICHUSI, MPABMJIbHO MPOaHAIM3UPOBaHbl OmuOKu. [Ipu 5TOM 00y4arommUMCs OKa3aHO
cBOOOIHOE BJIJICHUE MaTepHajoM Mo aucuuruinHe. «He 3auTeHo» CTaBUTCS B Cllydae, eCiiu
JomyeHs! OoJee IBYX rpyObIX OIMOOK B X0/1€ BBIMONHEHHS 1 0popmMiieHns: paboThl, KOTOpPbIE
o0y4aromuecs: He MOTYT HMCIPaBUTh Jake MO TPeOOBaHHIO mMperoaaBaTest win pabora He
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BBIMIOJIHCEHA MOJIHOCTBIO, TOrJd OHA BO3BpPAILACTCA Ha nopa60TI<y U 3aTE€M BHOBb CIAETCA HA

NPOBEPKY NMPENOAaBaTENIO.

Metoanueckue peKOMEHAALNH, ONPEAEISIOIINE POLEAYPY OLlEHUBaHUA pedepaTos:

Pedepar neMOHCTPUPYIOT PEKOHCTPYKTHBHYIO (TBOPUYECKYEO) CAMOCTOSITEIbHYIO

paboTy cTyneHTa.

Kputepusimu onenku pedeparos, sIBISIOTCS CIENyOINe. HOBU3HA TEKCTA,
00OCHOBaHHOCTb BbIOOpA HCTOYHHUKOB JIATEPATYPHI, CTENEHb PACKPBITHS CYIIIHOCTH BOIIPOCA,

cobmonenne TpeOoBaHUI K OOPMIICHUIO.

Kpurtepun ouenku pedepara:

Kpurepun

Oruenka

YpoBeHb

Beinenensl  OCHOBHBIE  BOIIPOCHL,  MPOOJIEMB,
NOJIOJKEHHs, paccMaTrpuBaemMbie B pedepupyemoit
JuTepaType MO BBIOPAHHOW TeMe, PacKPbITO
coziepKaHie TIOCTaBJICHHBIX BOIPOCOB,
chopMyTHPOBAHBI pe3yJbTaTEL, BBIBO/JIBI,
0000meHus;, JM4YHas Todka 3peHus. Pabora
CTPYKTYpHUpOBaHa 1 OpopmiieHa B COOTBETCTBHHU C
MnpaBujiaMi OITMCAHUSA MCYATHBIX TPYAOB.

«BaYuTCHO»

IloBbIlIEHHBIN YPOBEHD

B pedepare (moxmame) packphITO COIEpIKaHUE
MOCTaBJIEHHBIX ~ BOIPOCOB,  C(HOPMYJIHPOBAHBI
PE3yabTaThl, BHIBOADI, O606H_IGHI/I$I, JIMYHasaA TOYKaA
3peHus. JlomylieHbl HEAOYEThl, B YACTHOCTH,
UMEIOTCS HETOYHOCTH B H3JIOKEHWH Marepuaia
Pabora crpykrypupoBana u odopMieHa B
COOTBETCTBUU C TpPaBUJIaMH OMUCAHUA TNCUYATHBIX

TPYZOB.

«BauTCHO»

IToporosslil ypoBeHb

Pedepar (mokmam) He  uwMeeT  MPU3HAKOB
PEKOHCTPYKTHBHOU CaMOCTOSITENIbHON paboThl, He
copMmynupoBaHbl  TpOONEMBbI,  BBIBOABI,  HE
cmenaHbl  OOOOINEHMs, OTCYTCTBYE€T  CIIUCOK
HCIIOJIb30BAHHOM JINTEPATYPHhI.

KHE3aUYTCHO»

YpoBeHb HE
copmupoBax

Meroaudeckre peKOMEHIAMH, ONPEALISIFOLINE POLEAYPY OLIEHUBAHUS OTYETOB 110

WHAWBUAYAJbHBIM 3aaHUAM MO CUHTE3aM HECOPTraHUYCCKUX BEIICCTB!

Kputepuu oieHKH 0T4eTOB 110 HEOPraHUYECKUM CHHTe3aM:

Kpurepun

Oruenka

YpoBeHb

BbiOpana pauuoHanbHas METOAMKA CHHTE3a
BEILLECTBA, OCYIUIECTBJICH MOAOOP XUMHUYECKHUX
PEaKTUBOB U 000PYAOBaHHUS, COOJTIOIEHBI TIPABHIIA
TeXHUKH Oe3omacHocTu. [IpencrasieHa B MOJTHOM
o0beme KapTa-TnuaH XapaKTEPUCTHKU
CHHTE3MPOBAHHOTO  BewlecTBAa. B oTuere
MPaBUJIBHO U aKKYPATHO BbIMMOJIHCHBI BCC 3aIllUCH,
BbIYHCJICHHSA, IIPOAHAJIHU3HUPOBAHBI IOTCPU.

«BaYUTCHO»

IloBbILIEHHBIN YPOBEHD

BriOpana paunoHambHast MeETOAMKA CHHTE3a

«BaUTCHO»

Iloporosslil ypoBeHb
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BELECTBA, OCYIIECTBJICH MOAOOP XUMHUYECKUX
PEeakTUBOB U 000PYIOBaHUS, COOJTIOIEHBI TIPABUIIA
TeXHUKH Oe3onacHocTH. [lpencraBieHa kapTa-
IaaH XaPaKTCPUCTUKU CUHTEC3UPOBAHHOTO
BemecTBa. [lonmymeHsl HeCyIeCTBEHHbIE OLTHOKU
B OIIMCAHUU (1)I/ISI/I"IGCKI/IX U XUMHUYECKUX CBOUCTB
CHHTE3MPOBAHHOTO  BellecTBAa. B oTuere
MPAaBUJIBHO U aKKYPATHO BbIMMOJIHCHBI BCE 3aIllUCH,
BBIYUCJICHUSA, MPOAHAJIU3UPOBAHBI ITIOTCPH.

JlonylieHsl CYLIECTBEHHbIE OLIMOKH B BbIOOpE
METOAWKH CHHTE€3a BeIlecTsa, B 1mopdope
XUMHYECKHX pPEaKTUBOB W obopynoBanms. He

npoaHanu3uposanel  norepu.  lIpencrasnen
Pa3spO3HEHHBI MaTepHal NpPU  COCTABJICHUH
KapThl-TJIaHa XapaKTepUCTUKU

CUHTC3UPOBAHHOI'O BEIICCTBA.

KHE3aUYTCHO»

YposeHb HE
copmupoBax

KpnTepnn OLCHKH OTUYETOB 110 MOAT0OTOBKE JEMOHCTPALIMOHHOT 0 SKCIICPUMEHTA:

Kpurepun

Orenka

YpoBeHb

OBnanenue J€MOHCTPALIMOHHBIM
skcriepuMeHTOM. OCO3HAHME LENH SKCIIEPHUMEHTA
(moarotosieHa UHCTPYKTHBHAsI KapTa,
YCTAHOBJIEH  MOPSiIOK  paboThl,  MPaBHIBHO
OTOOpaHbl peakTUBBL, 00OpPyIOBaHUE, COOpPAHBI
npuOopbl). DKCIEPUMEHT TPOBEACH C Y4YETOM
npaBu1 OE30MacHOCTH W TpaBusl  pabOTHI C
BewecTBamu, npudopamu. llenb skcrepumeHTa
IOCTUrHYTa. B oTHeTe MpaBUJIBHO M AKKYpPaTHO
BBIMOJIHEHbI BCE 3AMKCH, BBIYHCIICHHUS.

«BauTCHO»

IloBbIlIEHHBIN YPOBEHD

OBnanenue J€MOHCTPALIMOHHBIM
skcriepuMeHToM. OCO3HaHHE LENH SKCIIEPHIMEHTA
(moprorosiieHa UHCTPYKTHBHAsI KapTa,
YCTAHOBJIEH TMOPSAAOK  pabOThl, MPABHIJIBHO
OTOOpaHbl peakTUBBL, O0OpPyIOBaHHE, COOpPAHBI
npudopbl). DKCIEPUMEHT TPOBEACH C YYETOM
npaBu1 Oe30macHOCTH W mpaBmsl  paboTel €
BemecTBamu, npudopamu. Llenp skcrepumMeHTta
IOCTUTHYTa. B oT4yere mpaBMIIBHO M aKKypaTHO
BBIMOJIHEHbl ~ BCE  3alUCH,  BBIYHCJICHUSL.
JomnycTuma OTHOCHUTEJIbHO HETIOJHOE
oopmieHne 3KCIIEPUMEHTa M HE3HAUYUTENbHBIC
OIIMOKH B XO/I€ SKCIICPUMEHTA.

«BaUTCHO»

IToporosslil ypoBeHb

HGYMGHI/IG BBITIOJIHATD ACMOHCTPAaLlMOHHBIC
OIIBITHI. C CYHWECTBCHHbIMU oIMOKaMHu
COCTaBJICHA WHCTPYKTHBHas Kkapra. B xone
SKCIEPUMEHTA AJOMYLICHBI JIOTUYCCKUE OIITHUOKHU.
Ilenp pabOTHI HE TOCTUTHYTA.

KHE3aUYTCHO»

YposeHb HE
copmupoBax

Kpurepusimu OLleHKH MPe3eHTaLNi CONMPOBOKAAIOLINX MPENCTaBiIeHue pedepaToB u
WHMBUAYAIBHBIX 3aJaHUN SIBISIFOTCS CTPYKTypa mpe3eHTauuu (CopMyJUpOBAHO LEb,
uHpOpPMaLUs H3JIOKEHa MOJHO W YETKO, WUIIOCTPALUU YCHIMBAKT 3(PPEKT BOCTIPHUITHS
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MPOBCACHUA pa60TbIj €C PpPE3yJabTaThl, CACJIAHHBIC BbIBOAbI, a TaKXKeC OCHOBHBIC U
KOHCTPYKTHUBHBIE ~ CIOCOOHOCTH  HCHOJb3yeMoro  obopymoBanusi.  OT4Her  HOJKEH
NpEAOCTABIATLECA MNPETIOAAaBaTCIIO AJid MNPOBEPKH B TCUCHUHW HCACIU IIOCJIC BbBIIIOJHCHUA
nabopatopHOl pabOTHI.

7.2 Opranuszanus npouecca caMocTosiTeJIbHON padoThl.

BaxHbIM myTe€M OCBOEHHUsI CTYA€HTAMU HOBBIX 3HaHUN, YMEHUH U HaBbIKOB B OCBOEHUU
OUCUMIUIMHBI ~ SBJIIETCST  TEKyIlas W TBOpUeckas  IpOOJIEMHO-OpPHEHTHUPOBAHHAS
caMmocTosiTeNibHass paboTa, KOTOpast MMeeT LeJbI0 3aKpelyieHHe U yriyOjieHue 3HaHuil,
MOJIYYE€HHBIX Ha ayJUTOPHBIX 3aHSATHSIX, MIOUCK M MPpHOOpETeHNne HOBBIX 3HAHUH M yMEHUH. B

CaMOCTOSITENIbHON ~ padoTe  3ajiokeHa BO3MOXKHOCTH — CAMOCTOSATENBHOCTH — MBIIIJIEHUS,
TBOPYECKON aKTUBHOCTH CTYAEHTA.
IIpn opranm3anmu BHEAYOUTOPHOH CaMOCTOSTENBHOH pPadOThl  HCMOJB30BAHbBI

crenyromne ee (OpMBL TMOATOTOBKA M Hamucanue pedeparoB, moadbop M H3y4UEHHE
JUTEPATYPHBIX HMCTOYHUKOB, MOAOOP HMJUIOCTPATUBHOIO W OINUCATENIBHOIO MaTepHaia Iio
OTHENBHBIM pasfenaM Kypca B ceTn «MHTepHeT», HHIUBUAYAIbHBIC 3a/1aHUS.

Pabora wHam pedepatom mpenmonaraer yriayOJNieHHOE UW3yYEHUE, aHATU3 U
CHUCTEMATHUYECKOe H3JIOKeHHe H30paHHONW mnpoOJeMaTHKH, Pa3HOCTOPOHHIOK OLCHKY, €e
coleprKaHue U 3HaueHue. Pedepar noymkeH ObITh HAIMMCAH Ha YPOBHE KPUTHUECKOTO, HAYYHO-
aHanmuTHYeckoro ob3opa. KiroueBble MOHATHSA U TEPMUHBIL, 00CY)KIaeMble W HCIOJIb3yEeMbIE B
pedepare nOMmKHBI OBITH TOYHO OIPEIENEHBI, 3aKOHBI TOYHO C(OPMYJIHUPOBAHBIL, BCE
pacCy>KAeHUs JOJDKHBI BECTUCH B CTHIIE HAYYHOH TUCKYCCUH, ObITh 0OOOCHOBAaHHBIMH, OITUPATHCS
Ha (paKThl U JIOTHYECKH CBA3aHHO BECTH K ONPENEICHHBIM UAESIM M TUIIOTE3aM, Pe3ysIbTaTaM U
BbIBOAAM. B 3aKiFOU€HHMM YMECTHO HaTh KPaTKOE pPEe3OMe, MTOTH W BBIBOJBI MPOAEIAHHON
paloThl, OXapaKTEePH30BaTh HAMIPABIEHHS U TIEPCIIEKTHBBI JAITbHEHIIINX NCCIETOBAHM.

HUndopmamms no GpopmMaM caMOCTOATENbHOH padOThL, CPOKaM BBITIOJHEHHUA U (popMam
OTYETHOCTH TNPE/ICTABJICHA B TaOIHUIIE.

Ne | Haumenosanue pasnena Dopmsbl Cpoku ®dopma
CaMOCTOSITENIbHON | BBITIOJTHEHUS OTYETHOCTHU
paboThI (Henesi)

1 | Beenenue. Hayunsiii | Pabora ¢ yueOnoii | 1-2 Pedepar

SKCIIEPUMEHT U €ro pojib B | U HAYYHOM
U3y4eHUH XUMHUYECKUX | JIUTEPaTypOn
JVICLIATUINH.
2 | Marepuaibl u | Pabora ¢ yueOHoii | 3-4 Omnpoc
NPUCTIOCOOJIEHNSI B TEXHUKE | JUTEPATypOH |
n1abopaToOpHOTO JIEKLIUOHHBIM
JKCIIEPUMEHTA. MaTepHaJIoM
3 Pabora c yuebHoii | 5-6 Omnpoc
Xumuueckasi nocyaa. fUTEpaTypor - H
JEKLIHOHHBIM
MaTepHaJIoM
4 | OcHoBHble ipuembl paboTsl B | Pabora ¢ yuebHot | 7-10 3amura
XUMHYECKOH JJabopaTopuu: | TuTeparypoil.  u 71a00paTOPHBIX
4.1 Becel 1 B3BEHINBAHNS, MIOArOTOBKA K pabor
42 HWsmepenue ob6bema u | Ja0OPATOPHBIM
IJIOTHOCTH BEILIECTBA, paboram
4.3 U3mepeHue TeMneparypel
U €€ PeryJINPOBAHUS,
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4.4 Harpesanue u
OXJIAK/IEHUE,

45 Pabora ¢ TBEpABIMH
BEIECTBAMH,

46 Texuuka pabor co
CMECSIMU TBEPIbIX M KUIAKUX
BEIECTB M UX PACTBOPAMHU,
4.7 DKCcIiepUMEHTSHI C razaMu

5 Pabora c|11-15 ITucbmeHHbIE
yueOHOH, OTYEThI o
CriocoObl  BBIEENEHHWST W | COPABOYHOM | HEOPTraHHMYECKUM
UCHTUQHUKAINA TPONYKTOB | HAYYHOH CHHTE3aM
peaxkuuu JIUTEPATYPOH,

0a3amMu TaHHBIX B
cetu «MHTEpHETY

6 PabGora c | 16-20 Ilogroroska u
yueOHOH, JIEeMOHCTpPALIHSI
Metonuka u TEXHUKA | CIPAaBOYHOH u SKCHEPUMEHTA
IEMOHCTPALIMOHHOTO Hay4HOU

XUMHYECKOIO SKCIIEPUMEHTA | JIUTePaTypOH,
0a3amMu aHHBIX B
cetu «MHaTEpHETY

B ocBoeHNM AMCUMIUIMHBI MHBAJIMIAMH H JIMLAMH C OFPAHHYEHHBIMH BO3MOXKHOCTSIMH
310pOBBsl OONBIIOE 3HAUEHHE HMMEEeT WHAMBHIyajbHast yueOHas pabora (KOHCYJIbTaLUU) —
IOMOJHUTENBHOE Pa3bsCHEHUE yIeOHOro MaTepHaa.

WUnpuBuayanapHble KOHCYJIBTALMM IO TPEOMETY SBISIFOTCS BaXHBIM  (paxTopom,
CHOCOOCTBYIOIIMM HHIUBUAYAIN3ALUN OOYUEHHS U YCTAHOBIIEHHIO BOCIIUTATEIPHOIO KOHTAKTA
MEXIy TMpernoaaBaTesieM U O0ydHaloIMMCS WHBAIMAOM WM JIULIOM C OTrPaHHYEHHBIMH
BO3MOYKHOCTSIMH 37IOPOBBSI.

8. Ilepedyenb MH(POPMALIMOHHDBIX TEXHOJIOIHH, HCIIOJIb3yeMbIX IIPH OCYIIECTBJIEHHH
o0pa3oBaTeIbHOrO NpoLecca Mo AHCUHUIIHHE.

8.1 IlepeuyeHr HH(POPMALHOHHBIX TEXHOJIOTHH.

- Ucnonp3oBaHue 3JIEKTPOHHBIX MIPE3CHTALMH MPH MPOBENCHUH JIEKINH, Ta00paTOPHBIX
pabort, 3amure pedepaToB U UHANBUAYAILHBIX 3aJaHUN.

8.2 IlepeyeHb He00X0AMMOr0 NPOrPAMMHOIO 00ecrevYeHusl.

B nponecce 0CBOCHHST AMCLUILUIMHBI UCTIONB3YETCS CIECAYIOLIEe TPOrpaMMHOE
obecrnieuenne: Microsoft Office Professional Plus, Microsoft Windows.

8.3 IlepeyeHr HH(POPMALHOHHBIX CMIPABOYHbIX CHCTEM:

1. DnexTponHas bubnuoreunas cucreMa «Y HuBepcurerckas oudnmnoreka ONLINE»
(http://www.biblioclub.ru);

2. DnektponHas OubmuoreuHas cucreMa usnarenbcrea «Jlanby (http://e.lanbook.com/);
3. DnextponHast bubnuoreunas cucrema «kOpaiity (http:// www.biblio-online.ru/),

4. Cpena mogynbHOTO MuHamMmu4eckoro ooydenns (http://moodle.kubsu.ru/)
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5. ba3a y4eOHbIX MJIaHOB, y4eOHO — METOAMYECKUX KOMILUIEKCOB, MyOJIUKaLUil 1 KOHpepeHInH
(http://infoneeds.kubsu.ru/)

9. MarepuaabHo-TeXHHYeCKass 0a3a, HeoO0XoguMasi AJsl  OCYIIECTBJIEHUS
00pa30BaTeJIbHOIO NMPoLecca Mo AHCHHIIJIHHE.

MarepuanbHO-TEXHUUECKOE 0OecredeHne T CIUTUTNHBI
(MoOnyJisi) M OCHAIIEHHOCTD

1. JlekuuonHbIE YyeOHast ayAuToOpust UId  TIPOBEIAEHUS  3aHITHM
3aHATUA JIEKIIMOHHOIO  THIIA! KOMITJIEKT  y4eOHOWl  melenu,
KOPOTKO()OKYCHBIH UHTEPaKTUBHBIN MIPOEKTOP,
MyJbTHUMEINHHAsA Kadenpa, IOCKa->KpaH yHHUBEpCalbHas |,
MmenoBasi nmocka (aymutopusi 322¢), KOMIUIEKT Yy4eOHOM
mebenu,  MeioBas ~ JIOCKa, IEPEHOCHOW  KOMILUIEKT
MYJBTUMENHHHOTO 00opynoBaHus (425¢).

Ne Bun pabdor

2. JlaboparopHble YueOHast ayAuToOpust UIi  TIPOBEAEHUS  3aHITHM
3aHATHUSA nabopaTopHOro THIIA, YKOMITJIEKTOBaHHASI
CIEUAIM3UPOBAHHON  MeOeNbl0, BBITSDKHOW — CHCTEMOM
BEHTUJISILUM, MEJOBOW JIOCKOH, CpPEeACTBAMHU MOKapHOMU
0€30MacHOCTH W OKa3aHWSl NMEePBOM MEAMLIMHCKOW MOMOIIH,
nabopatopHbIM O00OPYAOBAaHHEM: BEChl TEXHOXMUMHYECKUE,
SJIEKTPUYECKHUE TUINTKH, HAa0OpBl XHMHUYECKOH TOCYIbl U
PEaKTHBOB, BOASIHbIE OaHH, BAKyYMHBIE HACOCHI, TEPMOMETPBI,
MarHuTHble Memanku ¢ nogorpesom MM-135H «Tarnep», pH-
merp  «Dkcnepr-001-3.04», cnektpodoromerp B-1100
OKOBbBIO, naboparopueiii ucrounuk nuraHus [TPODOKUIL
B5-71/1M, Bechl ananutuueckue Adventurer Pro AV114C
(aymnutopus 439c¢).

3. CamocrosTenbH [Tomererne It CaMOCTOSITENEHON PadOoThI, OCHAIEHHOE
ast pabora KOMILIEKTOM yueOHOH Mebenu, KOMIBIOTEPHOH TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOUeHHst K cetn «MHTepHeT» W
oOecrieueHHast JOCTYIIOM B 3JIEKTPOHHYI HH(pOPMAIMOHHO-
o0Opa3oBaTeNnbHYIO cpeny YHuBepcureta. (ayauropus 431c).

I'pynmnossle (MHAMBHyabHBIE) KOHCYIbTalMU (ayauropus 425¢, 416¢), TeKymuii KOHTPOJIb
(aymuropust 439¢) 1 MpOMeEKyTOUHAS aTTECTALMS MPOBOIATCS B ayITUTOPUSAX B COOTBETCTBUU
¢ pacriucanuem (aygurtopus 425c¢, 416¢).
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