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OI'JTABJIEHUE

Opranuzanys 3aHATANR O JUCITIUTUTAHE (MOZYITEO) ... v euu et tteantententeene et et eneeneeeneeneeaneeneeneennes
[lepeuenp koMIeTeHINH C yKa3aHHEM 3TAloB WX (HOPMUPOBAHHUS B IIPOLIECCE OCBOCHHS 00pa30BaTeIb-
1300078011010y 0¥ 1Y 0105
Omnrcanue mokasateiei 1 KpUTepHeB OICHUBAHUS KOMITETCHIINH Ha pa3IMYHBIX dTarnax ux GopMupo-
BAHUS, OTIMCAHME TITKATT OTICHIBAHII . ..« ..ttt eenttenten et et ea et et ea e e et e e et e et et e e e et et e aeeenenanas
O1eHOYHBIE CPEACTBA KOHTPOJIS yCIIEBAEMOCTH U CPOPMHUPOBAHHOCTH KOMITCTSHITHI
KoMmruiekt pa3HOYpOBHEBBIX 33aJaHUH U 3a]a4 U1l TEKYIETO KOHTPOIS 3HAHUM . .. ..ouvneneenineninenennen.
MeToauyeckue MaTepHabl, ONPECIAIONINE IPOLCAYPY OLCHUBAHUS 3HAHUHN, YMCHUHN 1 HABHIKOB
W/WITK OTIBITA JICSTCIBHOCTH, XapAKTEPHU3YIOIIMX ATAbl POPMUPOBAHUS KOMICTCHIHH . . ... ..\'''vee.e.n.
Y4eOHO-METOANIECKOE M PECYPCHOE 00ECTIEYEHME AUCTIATUIMHBL . . . e v et entneeeteneneeeeeenenenenenaen
Mertoauueckre YKa3aHHs 110 OCBOCHUIO JIUCIIUATIITHHBL. . . ... . .ueuenenet et eneneeeeneneneeenenenenanans
HHpopMaIMOHHBIC TEXHOJIOTHH JJIs1 OCYIIECTBICHUS 00pa30BaTeIbHOIO Mporecca

T'ox Hayana noarotroBkH (110 yuyedbHomy miany) 2021




OIEHOYHBIE CPEJICTBA
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTAIIAU Y PEAJIN3YEMBIX B JUCIHUATLIAHE
(MOJIVJIE) KOMITETEHIIMA

B cootBerctBum ¢ TpeboBanusiMu PI'OC BIIO u pexomenganusmu OOIT BO no HanpaBieHuto
noarotoBku 06.03.01 buosiorus A NpoBEAEHUS TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U IIPOMEXKY-
TOYHOM aTTeCTalluU JIUCHUIUIMHBI pa3paboTaH (OH] OLIEHOYHBIX CPEACTB MO AucHUIIINHE « TexHu-
Ka XMMHYECKOTO SKCIIEPUMEHTa», SBISIOIIMNCS HEOTHhEMJIEMOW YacThI0 Y4eOHO-METOJUYECKOIrO
KOMILIEKCA HACTOSIIEH JUCIIUILIUHBL.

OT0T (POH[ BKIIOYAET:

e [iepeueHb KOMIIETEHLUH ¢ yKa3aHHeM 3TarnoB (OpMUPOBAHUS B MIPOLIECCE OCBOCHUS 00-
pa3oBaTeNbHON NPOTPaMMBbIL;
OIMCaHue TOKa3aTeliel U KpUTEpPHEB OLEHUBAHUS KOMIIETEHIIMI HA Pa3IMYHBIX 3Tarax
ux (hopMUpPOBaHMSI, OTIMCAHHE MIKAJl OLCHUBAHHUS;
TUIIOBBIE KOHTPOJIbHBIE 3a/laHUsl WJIM UHBbIE MaTepualbl, HEOOXOIUMBIE JUISl OLICHKU
3HAHWUW, YMEHUN, HABBIKOB U OTbBITA JEATEIHHOCTH, XapaKTePU3YIOLIUX dTarnbl HOpMHU-
POBaHUS KOMITETCHIIMHI B IMPOLIECCE OCBOSHHS 00pa30BaTEIbHOM MPOrPaMMBI;
METOJIMYECKUE MaTEpUaJIbl, ONPEAEISIOINE IPOLIEAYPhl OLICHUBAHUS 3HAHUMN, YMEHU,
HABBIKOB U (WMJIM) OMbITa AESITEIbHOCTH, XapaKTePU3YIOIIUX ATambl (HOpMHUpPOBAHUS
KOMIIETCHIU I

1. Opranm3anus 3aHATHH 0 TUCHUILINHE (MOIYJIIO)
3ansaTHA 10 AucHUIUIMHE « TeXHUKa XMMUYECKOTO SKCIIEPUMEHTay MPEICTABICHBI CIIeTyOIIMMU
BUJAMU PA0OTHI: 1a00OpaTOpHBIE Pa0OTHI U CAMOCTOSITENbHAs paboTa CTYACHTOB.

2. IlepevyeHb KOMMETEHIHII ¢ YKa3aHHEM 3TanmoB uX (GopMHPOBAHHS B MPoOIEecCe OCBOECHHS
00pa3oBaTeILHON MPOrPaMMBbI

Kon v HauMeHOBaHHE KOMIIE-
TEHIINU

Otansl GOpMUPOBAHUS

ATIK 3

CriocoGeH K OJAroTOBKE Mpo-
BEICHUS PabOT MO KOHTPOJIIO
Ka4yecTBa JIEKAPCTBEHHBIX
CPEeACTB, HCXOJTHOTO ChIPbS,
MIPOMEKYTOYHON MPOLYKIIMH U
00BEKTOB IPOU3BOJICTBEHHOI
Cpenbl.

1.PaboTta Ha y4eOHbIX 3aHATHAX: JJaOOpPaTOpHbIE PAOOTHI: TEMbI
1-16.

2. CamocrositenbHast pabota: Tembl 1-16 (BeIONHEHUE
JOMAITHUX 3aJIJaHWi, pEeIIeHNe 3a/1a4, HAaTMCaHUe KOHCTIEKTOB,
HOATOTOBKA JOKJIAIOB U pedeparos).

JIIK-5

Crioco0GeH npuMeHsTh COBpe-
MEHHYIO anmaparypy Juist Kame-
pasibHOM 00paboTKH MPod

1.PaboTta Ha y4eOHbIX 3aHATHAX: JJaOOpPaTOpHbIE PAOOTHI: TEMbI
1-16.

2. CamocrosrenpHas padoTa: TeMbl 1-16 (BeionHeHUE
JOMAITHUX 3aJIlaHWi, pelIeHUe 3a/1a4, HAalMCaHNe KOHCIIEKTOB,
MOJIrOTOBKA JIOKJIAJ0B U pehepaToB).

3. Onucanue mMoka3arejeid 1 KPUTEPHEB ONEHUBAHUS KOMIETEHI[HI HA Pa3JIMYHBIX dTamax

ux ¢popMUpPOBAHUS, ONIMCAHME KA OLleHUBAHUS

Yporens chopmu-
OreHrBaeMbIe | POBAaHHOCTH

KOMIICTCHIIH

Oran popmuposa-
HUS

Omnncanne mmoxasa-
Teen

Kpurepun
OLICHUBAHUS

IIlkana ome-
HHUBAHMS,

0asIsl




JIIK-3 IToporoBerit 1.Pabota Ha yueO- 3namo: Omnpoc, 41-60
HBIX 3aHATUAX: (Ja- ~TipaBuJIa TCXHUKH TECTUPOBAHUE,
GopaTopHbIie paGo- Oe3omacHoi paboTHI B JOKTAN ¢
ThI): TeMHI 1-16. HaGO? aTopyu, Mpe3eHTaluen.

-CBOUCTBA KOHCTPYK-
2.CaMocTosITenbHas

IAOHHBIX MaTe€prajiosB,
paborta: Tembr 1-16 MIPHMERAEMBIX JUTS 3armura
(BBIIOJIHEHUE  1O- | y3roToRNeHMs 1a60- BBITIOJTHEHHBIX
MaIllHHuX 3aﬂaHHﬁ, paTopHOﬁ XUMUUe- Ha60paT0pHBIX
pemeHne 3amad, | ckoii mocymsl, 060py- pabot
IOATr0OTOBKA pe(l)e- JOBAHUA U PEAKTUBOB,
paroB). Ymemo:

-OpraHru3oBaTh U Npo-

BOIUTH UCIIBITAHUS

JICKapCTBEHHBIX

CPEJICTB M HCXOTHOTO

CBIpbs

Braoemyw

-06a30BBIMH 3HAHUAMU

B 00J1aCTH XUMMUH,

¢usukn, buonorny,

-HaBbIKaMH IIOATOTOB-

KH JIabOpaTopHOTO

000pyI0BaHHUs, MaTe-

pHAJIOB ¥ O0BEKTOB.

[IponBuHYTHII 1.PaboTa Ha y4e0- 3unamo: Omnpoc, 61-100
HBIX 3aHATHX: (J1a- MCTO/I0JIOTHIO MCCIIC- | TeCTUPOBAHHME,
GoparopHbie pabo- sloBaiHit B 001acTH JIOKJIAJ C
TbI): TeMbl 1-16. XHMHH, GHOOTUH, TIpe3eHTalEH.
2 CamocTosmempras | JEHKOXHMHTECKHE,

XHUMHYCCKHE, TCXHO-
pabota: TembI 1-16 JIOTHUECKHE H MHKDO- 3amura
(BBIMOTHEHUE J0- S — BBITIOJTHEHHBIX
MaIllHUuX 3a£[aHPII>i, PaKTEPUCTUKHU UCTIBI- ﬂa60paToprIx
pelieHue 3aaad, THIBAEMBIX JIEKap- pabor
MOArOTOBKa pe(l)epa— CTBEHHBIX CPEJICTB,
TOB). HUCXOOHOTO ChIPbA, 3aH_[I/ITa
MIPOMEXKYTOYHOH TpO- pedepara,
JIYKIWH U 06’beKTO:3 KOHTOJIBHOE
MPONU3BOACTBEHHOU
3a/1aHue,
cpemsl
Ymemy: sader

-BBITIOJIHSTH JIEH-
CTBHSI, CBSI3aHHEIC C
pelieHneM 3a/1ad,
CBSI3aHHBIX C OPraHU-
3a1Mei U BBINOJIHEHH-
€M aHaAJTU30B JIeKap-
CTBEHHBIX CPEICTB H
HCXOJTHOTO CHIPbS,
MIPOMEXKYTOYHOHN MpO-
IYKIUA U 00BEKTOB
MPOM3BOICTBEHHOM
CpPeIbI ¢ TIOMOIIIBIO
XUMHUYECKUX, OMOI0-
TMYECKUX U (HH3HKO-
XUMHYECKHX METOJIOB
B COOTBETCTBHUU C
TpeOOBaHUSIMHU HOP-
MaTHBHOMU JIOKYMEH-
TaIMX ¥ YCTaHOBJICH-
HBIMH NPOLEAYpaMU
Braoemy:

-HaBbIKaAMHU IIOATOTOB-
K J1ab0paTopHOTro
000pyIOBaHHs, MaTe-
pHanoB U 00BEKTOB,
-HaBBIKAMH TIPUTOTOB-
JICHUS] paCTBOPOB U
000pyoBaHMSL LIS




UCCIIEJIOBAHUH CBIPbSI
U MIPOLYKIUH, TPUMeE-
HSIEMOM B IIPOU3BOJI-
CTBE JIEKapPCTBEHHBIX
[penaparos.

JIIIK-5

IToporoBerit

1.PaboTa Ha yue0-

HBIX 3aHATHUSIX: (J1a-

6oparopHbie pado-

THI): TeMbI 1-16.
2.CamocrosiTenpHas
pabota: TemsI 1-16
(BBITIOTHEHHE J0-
MAaIIHUX 3aJaHUH,
pelieHue 3aad,
MOATOTOBKa pede-
paToB).

3uamo:

-TIpaBUJIa TEXHUKH
Oe3omacHoi paboTHI B
naboparopun;
-Ha3HaueHHe J1abopa-
TOPHOM XUMHUYECKON
MoCy 6l ¥ 000pyI0Ba-
HUS;

-CBOWCTBA XMMHYE-
CKHX PEaKTHBOB;
-MEeTO/Ibl HEOpTraHuUe-
CKOH, OpraHMYECKOH,
AHATUTHYECKON XUMHH,
HpUMEHseMbIE TIPH
aHanm3e 00bEeKTOB
OKpYy Karolen cpepl.
Ymems
-HCIIOJIL30BaTh NPH
OpTaHM3aINU XUMHYe-
CKOTO 9KCTIEpHMEHTa:
HarpeBaHue, MPOKau-
BaHUE, BBHICYIIMBAHNE,
B3BEIINBaHHE, (HIIb-
TpOBaHHE, IEPETOHKY,
BO3TOHKY, KPHCTAJIIU-
3aIHI0, SKCTPAKIIHIO;
HeHTpH(yTrHpoBaHUeE.
Braodemy:

-HaBBIKaMHU pabOTHI C
XUMHUYECKOH MOCy 10U
1 000pyIOBaHHEM, -
HaBBIKaMH IIPOBeJie-
HUS TUAPOOHOIIOTHYe-
CKOTO U THJIPOXHMH-
YECKOro aHalu3 npod
0 CTaHAAPTHBIM Me-
TOJHKAM.

Ompoc,
TECTUPOBaHHE,
JIOKJIaf ¢
MIpe3EHTALUEN.

3ammra
BBITIOJTHEHHBIX
nmabopaTOPHBIX
pabot

41-60

[IponBunyTHII

CamocrosiTenbHas
pabota

3uame:

-METO/IbI HEOpraHuye-
CKOM, OpraHn4ecKoH,
AQHAJIMTUYECKON XU-
MHH, IPUMEHSIEMbIC
[IPU aHaIN3€e 0OBEKTOB
OKpY>arolen cpepl.
-OCHOBHBIE IPHEMBI
paboteI ¢ maboparop-
HBIM 000pyIOBaHUEM
U peaKkTHBaMU
Ymems:

-IIPUMEHSTH COBpE-
MEHHYIO anmaparypy
JUTSL KaMepaJibHOU
00paboTKH Mpoo;
-pabotarts ¢ nadopa-
TOPHBIM 000py10Ba-
HHEM, B TOM YHCIIe
IPOBOJHUTH IKCIIPECC—
METO/IbI, HCIIOJIB3Ys
COBPEMEHHYIO afa-
parypy;
-HCTIOJIL30BaTh CO-
BPEMEHHEIE CPEICTBA
U CIIOCOOBI TTOHCKa
uHbOpManuu 06 aKTy-
QIBHBIX HANPAaBJICHHU-

Ormpoc,
TECTHPOBaHHE,
JIOKJIa] C
Mpe3eHTaluen.

3ammra
BBIIIOJIHCHHBIX
71a00paTOPHBIX
pabot

amura
pedepara,
KOHTpPOJILHOE
3ajlaHue,
3a4er

61-100




SX COBEPILICHCTBOBA-
HUSL TPUOOPOB U TEX-
HUKH J1a00paTOPHOTO
JKCIIEPUMEHTa B poC-
CHHCKOI1 1 3apy0ex-
HOM nuTeparype.
Bnaoemy:
-MeTO/IaMHt 1poO0o0T-
06opa u mpodomnoaro-
TOBKH JIEKapCTBEHHO-
IO CBIPbS;
-COBPEMEHHBIMH Me-
TOJaMH aHanm3a 00b-
€KTOB OKPY KaIOIIeH
Cpexsl.

4. OueHoYHbIEe CPeNCTBA TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH U C(POPMUPOBAHHOCTH KOMIIe-
TeHLH I

Texyuuii KOHTPOJIb YCIIEBAEMOCTH UMEET IEJIbI0 OLEHUTh CUCTEMAaTUYHOCTh Y4eOHOIl paboThI
00y4YaroImerocsi B Te4eHUE ceMecTpa. 1exyujuti KOHmpoab (ROLycemecmposblii) 0byuarwe2ocs oye-
Husaemcs uz pacuema 100 6annos. Ilpu 3TOM yUIUTHIBACTCS MOCEIIAEMOCTh 00yJaroImuMes 1abopa-
TOPHBIX 3aHATUN, aKTUBHOCTH 00yYaroIIerocs Ha JJa0OpaTOPHBIX 3aHATHUSAX, PE3YIbTAThI IPOMEXKY-
TOYHBIX MMCHMEHHBIX M YCTHBIX KOHTPOJIBHBIX OMPOCOB, HTOTYH KOHTPOJIBHBIX PA0OT W/MIIM TECTOB,
ydacTue 00yJaronuxcs B Hay4yHoU paboTe (Hampumep, Hanucanue pedepaTo, JOKIAI0B, BHICTYII-
JICHUI Ha Hay4YHBIX KOHQEPEeHUUAX U T.11.). Kaxaplii KOMIOHEHT UMEET COOTBETCTBYIOIIUN y1€Tb-
HBIH Bec B Oayax.

4.1. KoMnieKkT pa3HOypPOBHEBBIX 32/IaHUM U 32124 VISl TEKYLIero KOHTPOJIsA 3HAHUI

BOITPOCHI JIJIS1 KOHTPOJISI 3HAHUI OBYYAIOILUXCSI 10 TEMAM
(PA3JIEJIAM) KYPCA

Tema 1. IIpaBuia Ge3onacHoii padoTbl B XuMuueckoi jgadoparopuu. IlepBasi nomomb npu
HeCYACTHBIX CJIyYasixX

1.TpeGoBaHus K MOMEIIEHUIO J1a0OpaTOPUH.

2.060pynoBanue 1a00paTOPHH.

3. IIpaBuiia 6e30macHOi pabOThl B XUMUUECKOH J1ab0paTOpUH.

4.JTaGopaTopHbIif pabouuii crod.

5. IlepBas moMonIbs IpH HECUYACTHBIX CIydasiX.

Tema 2. Xumuyeckasi nocyaa u Apyrue npuHaajIe;kHOCTH. MbIThe U CYyIIKa XMMHYeCKO# 1mo-
CyAbI.

1. Xumundeckas mocyia u Apyrue npuHaJIeKHOCTH.

2.Mexanuueckue 1 (pru3nyeckre MeTo bl OYMCTKU MOCYIbI.

3.XUMHYECKHE METObI OUNCTKH MOCY/IBI.

4.MeTozbl XOJIOAHOM CYILIKH IIOCYABI.

5.Metozp! cyniky IIpu HAarpEBaHUH.

Tema 3. Ctek/JIsiHHAsI IOCY/a M ee IPMMEHEHUE

1.ITocyna oGriero Ha3HAUEHUSI.

2.ITocyna cnenuaibHOTO Ha3HAYEHUS.

3.JIaGopatopHas CTeKJITHHAs [TOCY/1a C HOPMAJIbHBIMU IITH(paMH.

4.Copta cTekiia, MpuMeHsieMbIe Ui U3TOTOBJIEHUS 1TaOOPaTOPHON CTEKISIHHON OCYAbI.

Tema 4. MepHasi nocya u ee npMMeHeHH e
1.MepHble K0JIOBI, TpaBuia PA0OOTH C MEPHBIMU KOJIOAMHU.



2.Mepnsle nunetku. OnpeneneHue LEeHbl 1eICHUs.
3.IIpaBuiia paboOTHI C MEPHBIMHU TTUTIETKAMH.
4.BropeTku, pa3HOBUIHOCTH, O0OJIACTH PUMEHEHUS.
5.0npenencHue 1eHBI IeJICHUS OIOPETOK.
6.KanmnbpoBka MepHOI TIOCYIBI.

Tema S. @ap¢opoBas nocyaa u ee NpUMeHeHHe

1.®apdoposas nocyna.

2.BbICOKOOTHEYIIOpHAs MOCya.

3.KBapuesas nocyaa.

4.06nactu npumeHnenus GpapdopoBoii, BBICOKOOTHEYITOPHOW U KBaPIICBOU IMOCYIbI.

Tema 6. BecnomorarenbHoe J1aGopatopHoe obdopynoBanue. Merajimueckoe 000pyjaoBaHue.
Pe3nna u kayuyyku (mpo0ku u nianrn). CMa3ku, 3aMa3Ku M yIJIOTHSIIOIME CPeACTBA

1.Mertamnuyeckoe 000pyI0BaHHE.

2.IIpaBuna obparieHus ¢ METaNIMIECKUM 000PY0BaHUEM.

3.Cgepna 115 mpoOoK (pydHbIE M MEXaHUYECKHE).

4 HarmunsHuKY, Haa(um.

5.Pe3una u kayuyku (IpoOKU U IIUTAHTH).

6.XuMu4eckue u (pr3uIecKre CBONCTBA PE3UHBI 1 KAYIYKOB.

7. TennocToUKOCTh U MOPO30YCTOMYMBOCTh PE3UHBI U Kay4yKOB.

8. CMa3kuy, 3aMa3Ky U YIJIOTHAIOIIUE CPEJCTBA.

Tema 7. HarpeBanue u npoxkajauBaHue
1.DnekrponarpeBarenbHbie TPHUOOPHI.

2.I"a30BbIe HarpeBaTeIbHbIC TPUOOPHI.

3.CTpoeHue razoBoro rjiaMeHu.

4.CnupToBbI€ TOPENIKU

5.HarpeBanue nmpu MUKpO- U TOTyMUKPOXHUMHYECKHUX paboTax.
6. [IpokanuBanwue.

7.0060pynoBaHuE 1715 MPOKATHBAHUS.

Tema 8. Becnl 1 B3BemuBanue

1.Becs! s rpy0oro B3BelIMBaHus (TOYHOCTH /10 TPAaMMOB).

2.Beckl uig TouHoro B3BemmBanus (TexHoxumuyeckue, TouHOCTH 10 10 Mmr).
3.AHaJIUTUYECKUE BECHI.

4.IIpaBuina paboThl ¢ pa3HOBECAMHU.

5.[lorpemHocTy, BOZHUKAIOIINE TP B3BELTMBAHUU

Tema 9. U3mepenue Temnepatypbl

1.ITpuGops! A U3MEpEeHHst TEMIIEPaTyphbl.

2. JlunaromeTpruyecKkue TEPMOMETPBHI.
3.MaHOMeTpHYECKHE TEPMOMETPHI.

4.21eKTpu4eCKre TEPMOMETPHI.

5. TepMOXMMHUECKUN METOJ U3MEPEHUSI TEMIIEPATYPHI.
6.TepMmoreryssTopsl.

Tema 10. IIpurorosienue pacrsopoB. Kpamundukanus peaktuBoB. Kinaccupuxkauusi pac-
TBOPOB. CTaHAapTHBIE PACTBOPbI. PacueTsl Npu NPUroTOBJICHNH BOAHBIX PACTBOPOB

1.Knaccudukarust pacTBOpOB.

2.Crioco0bl BeIpaykeHHsI KOHIIEHTPALUi pacTBOPOB.

3.TexHuKa NpUTrOTOBIIEHHS PACTBOPOB.

4.PacyeTsl py NPUTOTOBIIEHUH BOJIHBIX PACTBOPOB.



Tema 11. Texnuka 0e3omacHOCTH NPHU padoTe ¢ XMMUYECKUMH BelecTrBamu. Pacdersl mpu
NPUTOTOBJIEHUH BOJAHBIX PACTBOPOB

1.PacTtBOpHI cosneit. Texnunka 6€30macHOCTH MpU paboTe C COISIMH.

2.PactBopsl menoueit. TexHuka 6€30MacHOCTH MpH paboTe O IMeIoYaMHu.

3.PactBops! kucnot. TexHuka 6e30macHoCTy pu paboTe ¢ KUCTOTaMHU.

4.1lpaBuia XpaHeHUs paCTBOPOB.

5.M3roToBI€HNE ITUKETOK.

6.Duxcanansl. [IpaBuna paboTsl ¢ puKcaHaIamMu.

Tema 12. KonTpoabHas 3agaua (MHAUBUAYAJbHOE 3a71aHue). [IpuroroBienne pacTtBopoB 3a-
JAHHOW KOHIIEHTPALMHU
1.PemieHne KOHTPOJIBHBIX IKCIEPUMEHTAIbHBIX 3a/1a4 110 UHAUBUAYAIbHBIM 33/1aHUSIM

Tema 13. ®uiabTpoBanme.

1.®unbpTpoBanue. OOIINE TOHITHS.
2.®unpTpyroue MaTepuasbl.
3.®unbTpoBaHKE NIPU OOBIYHOM JAaBJICHUU.
4.dunpTpOBaHUE M0J BAKYYMOM.
5.®unpTpOBaHUE IPU HATPEBAHUH.
6.OunpTpOBaHKUE B aTMOC(Epe HHEPTHOTO rasa.
7.06nactu npuMeHeHus: GUIbTPOBAHUS.

Tema 14. IucTunasinus. IKCTpaKuus

1. ductumnsus. OOIKe NOHATHUS.
2.Ileperonka o1 OObIKHOBEHHBIM J1aBJICHUEM.
3.Bakyym neperoska (reperoHka noJi yMEHbIIEHHbIM JIaBICHUEM).
4.1leperoHka ¢ BOJSIHBIM I1apOM.
5.Cy0Onumanus, Uiau BO3rOHKA.

6.00nacTi TpUMEHEHUS TUCTUIUIALINHN.
7.OxcTpakuusi. O0IIMe TOHITHS.
8.DKcTparupoBaHue TBEPBIX BEIIECTB.
9.OKcTparupoBaHue )KUIKOCTEN.

10.0651acTi NpUMEHEHUs SKCTPAKIIMH.

Tema 15. Boinapusanue u ynapusanue. BeicymuBanue
1.BemapuBanue u ynapuanue. OO1ie noHATHUs.
2.Coco0bl NpOBEACHUSI BHITAPUBAHUS.

3.BricymuBanue. O01ue noHsTHS.

4.BricylvBaHNE TBEP/IbIX BELIECTB.

5.BeicylmIMBaHKue OPraHUYECKUX KUIKOCTEN.

6.061acT NpUMEHEHUs BBICYIIIBAHMUSI.

Tema 16. Coopka u U3roToBJIeHHE NPUOOPOB JIs1 BHINOJHEHUS JIA00PaTOPHBIX padoT.
1.ITpuGops! 1 anmapaTsl U3 CTEKJIA JUIS TOJTyYeHHs, COOMpaHUs U XpaHEHUS Ta30B.

2.Buzpl npubOpOB U anmaparoB AJIs IOJyUEHUs Ta30B M0 crocoly eHCTBUS.
3.KoHKpeTHbIE MpUMEPHI UCTIOIB30BAHUS IPUOOPOB B 3aBUCUMOCTH OT CBOWCTB BEILIECTB.
4.Anmnapar Kuna.

5.ITpuGopsl A5 XpaHEHUsI ra30B, UX YCTPOMCTBO U JIeHiCTBHE.

6.I'azomerp.

7 IlpaBuna 6e3omacHoOi pabOTHI C MPHOOpaMH U ammaparam.



Temwt nadopamopnvix pabom:

Tema 1. IIpaBuna 6e30nacHoit paboTsl B XUMHUECKOM JabopaTtopuu. [lepBas momois npu
HECYACTHBIX CIIy4asx

Tema 2. Xumuueckas nocyaa u Apyrue NpuHaJIeKHOCTU. MBITbE U CyLIIKa XUMUYECKOU MOCYIBI.
Tema 3. CtexiisiHHAsA MOCYJIa U €€ IPUMEHEHHUE.

Tema 4. MepHnast nocy1a u €€ IpUMEHEHHUE.

Tema 5. ®apdopoBas ocyaa u ee MpUMEHEHHE.

Tema 6. BcnomoratensHoe 1abopatopHoe 000pynoBanne. Meramummueckoe o0opynoBanue. Pe3nna
1 Kayayku (mpoOku u nutanry). CMa3Ku, 3aMa3Ke U YILUTOTHSIOIINE CPECTRA.

Tema 7. HarpeBanue u npokajJvBaHueE.

Tema 8. Becsl u B3BeIIMBaHUE.

Tema 9. U3Mepenue TeMieparypbl

Tema 10. [Tpurorosnenue pactBopos. Kpanudukamms peaktuBoB. Kiaccudukanus pacTBopos.
CranpapTHbie pacTBOPBL. PacueTsl Ipu NpUTroTOBICHUHN BOJHBIX PaCTBOPOB.

Tema 11. Texnuka 6e30nmacHOCTH IpU pabOTe ¢ XUMUYECKUMU BellecTBaMu. PacdeTsl mpu mpuro-
TOBJICHHH BOAHBIX pacTBopoB. KoHTponbpHas paborta.

Tema 12. KonTposbHas 3a1a4a (MHAMBUAYAIbHOE 3a7aHue). [[purorosieHue pacTBOpOB 3a1aHHOM
KOHILIEHTpALUU.

Tema 13. dunbTpoBaHue.

Tema 14. Jluctuuisuus. DKCTpaKIHSL.

Tema 15. Beinapupanue u ynapuBanue. BoicyminBanue

Tema 16. COopka 1 U3roToBICHUE MPUOOPOB I BHIOTHEHHS 1a00OPaTOPHBIX paboT.

Ipumepovt mecmoswvix 3a0anuil no oucyuniuHe
(*- mpaBHIBHBII OTBET)

Bapuasnr 1.
Bomnpocsl BapuaHThl OTBETOB

1. [ToueMy TBepAyIO 1IEI0Yb HENB3S OpaTh py- 1) mienoys MIABUTCS B PyKax;

Kamu? *2) MPOUCXOUT OXKOT' KOXKH PYK;
3) IpOUCXOAUT BCE YKA3aHHOE B MPEAbLAYLINX
MyHKTax;
4) maykarTcs pyKu

2. Kak Ha3bIBaeTcs 3TOT npeaMeT? 1) [wmrer,
2) mmaresb;

3) nuHIIET;
*4) kanenpHUIIA

3. Kak mpaBmIbHO OKa3aTh MEPBYIO TOMOIIIb 1) npoae3uHPUIUPOBATH PAHKY PACTBOPOM
MIpY MOPE3€ CTEKIOM? KMnOg4 nnm ciupra;

2) cmazaTh HOJ0M;

3) 3a0MHTOBATH CTEPUIILHBIM OMHTOM;

*4) BepHO BCE yKa3aHHOE B MPEIbLIYIIUX MyHK-

Tax
4. Kak cienyeT yTUIM3UPOBATh arpeCCUBHBIE 1) cnuBaTh B paKOBHHY y JTa0OPAaTOPHOTO CTOJIA;
KUIKOCTU? *2) cnuBaTh B ClICUAIbHBIC MAPKUPOBAHHBIC

CKJISSHKU B BBITSDKHOM IIKady;
3) BBIHECTH U BBUIUTH Ha YIIUILY;
4) cnuBaTh KyJa YroJIHO
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5. Hoquy HCJIB34 ITOJIB30BATHCS ITJIOXO BBIMBI-
TOW XUMHUYECKOU MOCYI0i?

1) ee HenpusATHO OpaTh B PyKH;

2) MOJIyYNTCS MCKAKCHHBIN aHAITNTHYICCKUI
CHUTHAI;

3) B IpsI3HOM TOCY 1€ U3MEHSIETCSI [IBET OCAIIKA;
*4) BepHO BCE YKa3aHHOE B MPEIbIAYIIUX TyHK-
Tax

6. Kak npaBuibHO OKa3aTh MEPBYIO IOMOIIb
IIPU TEPMUUECKHUX OKOTax MepBoil creneHu?

*1) NpUIIOKUTH XOJIOAHBIN KoMIpecc (J1en);
2) HAJIOKUTh BaTy, CMOYCHHYIO 3TUIOBBIM
CIHPTOM;

3) 0O6paboTath paHy YKCYCHOW KHCIIOTOM;
4) 06paboTaTh paHy MIEIOYbI0

7. JI7i 4ero UCIOJIb3YIOTCS BBITSHKHbBIE IIKA(bI?

1) mist 6e30macHO pabOThI;

2) ;Ui XpaHEHUs arpECCUBHBIX JKUJIKOCTEH;
*3) U1 BCEro yKa3aHHOTO B IPEAbIAYIINX
MYHKTax;

4) niis XpaHeHus IMCTHJUIMPOBAHHON BOJIbI

8. Kak opopMIIsIFOTCS pe3ynnbTaThl Jaboparop-
HOM paboThI?

*1) B BUJIe OTYETA B TAOOPATOPHOM KypHAJIE;
2) Ha OTIIEJIBHBIX JINCTOYKAX;

3) B mo0Oo# TeTpany;

4) He MMeeT 3HAYCHHSI

9. Kak npurotoBuTh pa3zdaBIeHHBIN PacTBOp U3
KoHIeHTpupoBaHHOW H2SO47?

*1) KUCIIOTY OCTOPOXKHO BJIMTH B BOALY;
2) BOJLy OCTOPOKHO MPHJIUTh K KUCIIOTE;
3) MOpSII0K HE UMEET 3HAUCHUS

4) HE 3HAI0

10. Kak npaBuiIbHO TOJIB30BATHCS KaleIbHU-
nei?

1) Ha)XMMaTh HAa CTCHKH KaIlCIbHUIIBI;

2) epeBepHYThH KalleJIbHUIY BBEPX JTHOM;

3) nepKaTh KareabHUILY HAAMUCKIO K JIaJI0HHU;
*4) npaBHILHO BCE YKa3aHHOE B IMyHKTaX 1-3

Bapuanr 2

Bomnpocsl

BapuaHTbl 0TBETOB

1. T'ne xpaHsTCSI KOHIIEHTPUPOBAHHBIE KHUCIO-
TBI?

1) Ha 1abopaTOpHBIX CTOJNAX;
2) B METAITHYECKUX STUKAX;
*3) B BBITSDKHBIX IIKadax;

4) B pOXJIaIHBIX TOMELIEHUSIX

2. Kak onpenenuts ras no 3amnaxy?

1) HaKIOHHUTHCS HAJ COCYOM U BIOXHYTb;

*2) HampaBUTh Napbl ra3a K cede IBUKEHUEM
PYKH;

3) BOCIOJIB30BATHCS MMPUOOPOM C Ta300TBOTHOM
TPYOKOI;

4) HE 3HaI0

3. Kak okazarp nepByro OMOIIb IIpU TEPMHUUE-
CKHX 0XOTax MapoM BTOpOii creneHu?

*1) NpPOMBITH CTpYEH XOJIOTHON BOJBI,

2) obpabotath 3—5%-HbIM pacTBopoM KMnOy;
3) HaJOXKUTh BaTy, CMOYEHHYIO STHJIOBBIM
CIIHPTOM;

4) yka3aHHOE B IyHKTax 2, 3

4. Kak npaBujibHO 0Ka3aTh NEPBYIO MOMOIIb
IIpY NONIaIaHUU KUCJIOTHI B I1a3a?

*1) oOMIBHO MPOMBITH CTPyei BOABI U 3%-M
pacTBOPOM IUTHEBOM COMBL;

2) IPOMBITH TOJIBKO BOJIOM;

3) IpOMBITH YKCYCHOM KHCIJIOTOM;

4) ipombITh 2%-i OOPHO# KHCIOTOM

5. IloyeMy Henb3si IPOOUPKY C PACTBOPOM

1) pacTBOp IJIOXO HarpeBaeTcs;
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HarpeBaTth B OJJHON TOUKe? 2) MOXET IPOU30UTH BBIOPOC KHUIKOCTH MPH
3aKWIaHUH PacTBOPA;
*3) npoOupKa MOXKET TPECHYTh;

4) HE 3HAI0
6. [Touemy Henb3st Ha pabodyeM mecTe coouparh | 1) MOKHO TepernyTaTh PeaKkTHBHI;
MHOT'O PEaKTUBOB? 2) coznmaercs Oecropsiok B paboTe;

3) maukaercs 1a00paTOPHBIN KypHAT;
*4) Bce yKa3aHHOE B MPEIbLAYIIUX MYHKTaX

7. Kak npaBuJIbHO OKa3aTh MEPBYIO IOMOIIb 1) BBIIUTH PacTBOP MUTHEBOW COJIBI;

IIPY OTPABJICHUHU Ta3aMu? 2) BBIINTH cIa0BIi paCTBOP YKCYCHON KHCIIOTHI;
*3) HeMeJICHHO 00eCIeUnTh IOCTYT CBEXKETO
BO3/lyXa U BBI3BaTh Bpaya;

4) BeinuTh 5%-ii pactBop KMnO4

8. [Touemy Henb3st €CTh B XUMHUYECKOM 1abopa- | *1) BO3MOYKHO OTpaBJICHHE XUMHUYSCKHMH TIPe-
TOpUU? napaTami, TOMABIIMMU B ITHIITY;

2) HE STUYHO;

3) Melaenb OKpyKaroIuM;

4) HE 3HAI0

9. IToyeMy Henb3si TPETh PACTBOP B TOJCTOCTEH- | 1) MOCy/a CIIMIIIKOM MPOMO3/IKAS;
HOM nocye? *2) mocyna HeTepMOCTOMKas,

3) noisro mporpeBaercs;

4) HE 3HAI0

10. Kak Ha3pIBaeTCs 3TOT MpeameT? 1) urmier,

2) NUHIIET;

3) mmarTenb;

*4) npoMBbIBajIKa

Ilpumepnvie sapuanmvl KOLMPOILHOU PAOONBL NO OUCUUNTIUHE

Bapmuanr 1.

1. PaccunraiiTe Maccy HaBeCKM XJIOpHJa HAaTpUs, HeoOxoaumyto, it nmpurorosiaeHus 400 r 15%-
HOT'O pacTBOpa.

2. K xakomy o0beMy Bojbl cieayet npubasuth 100 ma pactBopa H2SOs (0 = 20,08%, p = 1,140
r/Mi1), 4TOOBI MOYYUTh PacTBOP ¢ MaccoBoi fomeit 5,0%?

3. Paccuuraiite MOJSpHYIO KOHIEHTPALMIO U MOJISIPHYIO KOHLIEHTpPAILMIO SKBHUBAJEHTa pacTBOpA,
pUroToBJIeHHOro pactBopeHueM 1,380 r kapOoHaTa Kajaus B BOJE B MEPHOU K0JIO€ BMECTUMOCTBIO
250 mu.

4.Kakoil 00beM KOHLIEHTPUPOBAHHOU CONSIHON KUCIOTHI (0 = 37% u p = 1,198 r/mi) notpedyercs
quist npuroTtosienus 1 1 0,5 M pactBopa?

5. Kak ciemyer mpoBOIUTh PEAKIIMIO OKpAIIMBAHUS TIJIAMEHHU Pa3IMIHbIMU KaTrnoHamu? [IpuBenurte
IIPUMEPHI OKpAIIUBaHU TUIAMEHH KaTHOHAMHU.

Bapuanr 2

1. PaccuuTaiiTe Maccy HaBeCKH XJIOpHUJa aMMOHHS, HEOOXOAUMYIO, IJIsi MPUroTOBIeHUS 1,6 Kr
10%-noro pactBopa.

2. K 1 xr ykcycHo# kuciotsl ¢ @ = 80% npubdasuiu 3 11 Boasl. PaccunTtaiiTe MaccoBylO JOJIO MO-
Jy4EHHOTO pacTBOpa.

3. B 1 mu pactBopa coaepxurcs 20 mr cynbdara menu(ll). Onpenenure MoIsIpHYIO KOHIIEHTPAIUIO
Y MOJISIPHYIO KOHIIGHTPALIMIO SKBUBAJIEHTA (1151 peakIiii oOMeHa) 3TOro pacTBopa.
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4. CKOJBKO JIUTPOB 2 H. pacTBOpa CEPHON KUCIOTHI MOKHO MPUTroToBUTH U3 100 M 96%-Hoii kuc-
JIOTHI C INIOTHOCTRIO 1,836 1/Min?

5. Kak cnenyeT roToBUTH pacTBOPHI U3 TBEPIOrO I'MIpokcuaa HaTpusi? KakoBbl Mepbl IperocTo-
poxHOCTH?

Bapmuanr 3

1.PaccunraiiTe MaccoByro JOJIIO pacTBOPA, IPUTOTOBIEHHOTO PaCTBOPEHUEM 7,5 I HUTpaTa HATPUs
B 42,5 T BOJBI.

2. K 100 r 20%-noro xmopuaa kanbius mpuwiia 150 T 30%-roro pactBopa u pa3daBmiu cmech S50
M1 BoJbl. KakoBa MaccoBast 10J1s MOJIy4€HHOTO pacTBopa’?

3. PaccunraiiTe MOJAPHYIO KOHIIEHTPALMIO M MOJISIPHYIO KOHIIEHTPAIIMIO SKBHBAJIEHTA PacTBOpa
CEPHOU KUCIOTHI ¢ MaccoBoi noier 20% u rioTHOCThIO 1,14 1/MuI.

4. Kakoit 06beM 80%-HOTro pacTBOpa YKCYCHOH KHCIIOTHI ¢ MmIoTHOCTHIO 1,070 r/mn motpedyercs
115t ipurotoBienus 2 1 0,05 M pactBopa?

5. Kak cnenyeT roTOBUTH pacTBOPHI U3 KOHII. cepHOU KucioThl? KakoBbel Mephl MpeaoCcTOPOKHO-
ctu?

Bapuant 4

1. B 100 r Bogs! pacTtBopunu 15 r xjopuaa kanus. PaccuuraiiTe MaccoByrO JOJIO MOJTYYEHHOIO
pacTBopa.

2. Paccunraiite Macchl 16%-Horo u 30%-HOTO PacTBOPOB TMAPOKCUAA HATPHUS, HEOOXOAMMBIE IS
noyuyenust 600 r 24%-Horo pactBopa.

3. Paccumraiite maccy HaBecku NaxB4O7-10H20, Heobxomumyro st mpurotosienus 250 mi 0,050
H. pacTBOpa.

4. Kaxkoii o6bem (M) 0,1 H. pacTBopa pochopHON KUCIOTHI MOKHO MPUTOTOBUTH U3 | MiI ee pac-
TBOpa C TIOTHOCTHIO 1,140 r/mMi1 u MmaccoBoit noneit 24%?

5. Kak crnenyer roroBUTh pacTBOpHI U3 TBEPAOIO ruaApokcuaa kanus? KakoBsl Mepsl IPe10CTOPOX-
HOCTH?

Ilpumepbl unOUGUOYATBHBIX KOHMPOIBLHBIX IKCREPUMEHMATLHBIX 3A0AHUIL

3ananne Ne 1

1. TIIpuroroButs 60,0 r 6%-Horo pacTBopa CuSO4 u3 kpuctautoruapara CuSO4-5H:0.

2. TlpuroroButs 85 mu pactBopa NaCl p = 1,1 r/mn u © = 14% u3 umeromerocs: B 1a00paTopun
pactBopa ¢ ®(NaCl) =20 % u p = 1,148 r/ma.

3. Tpurorosuts 50,0 mi pactBopa NaNO3z ¢ C(NaNOs) = 0,7 Mo/ u3 0€3BOTHOM COJTH.

4. TlpurotoButs 100 M pactBopa cepHOit KUCTOTHI ¢ Coxs(H2S04) = 2 Monb/n U3 uMeromierocs B
naboparopuu pactBopa ¢ ®(H2504) =40% u p = 1,303 r/mi.

5. Cobpatb npubop 111 pUABTPOBAHUS MPU AaTMOC(HEPHOM JIaBIECHUH.

3aganune Ne 2

1. TIpuroroButs 65 r 5%-Horo pactBopa SrCl; u3 kpucramnoruapara SrCly-6H-0.

2. TlpuroroButh 80 mi pactBopa NaCl p = 1,1 r/ma u © =14% u3 umeronierocs B 1ab0paTopuu
pactBopa ¢ (NaCl) =20 % u p = 1,148 r/mu.

3. Ipurorosuts 100 M pactBopa NaBr ¢ C(NaBr) = 0,6 monb/nm 13 6€3BOJHOI COH.

4. TlpuroroButh 50 M pactBopa cepHOil KHCIOTHI ¢ Cow(H2S04) = 4,0 MOB/IT 3 UMEIOIIETOCs B
nabopatopuu pactBopa ¢ ®(H2S04) =40% u p = 1,303 r/mi1.

5. CoOpatb ycTaHOBKY JUIsl QUIBTPOBAHUS U IIPOBECTH €TO.

3ananue Ne 3

1. TIpuroroButs 45 r 8%-Horo pactBopa Cd(NOs3). u3 kpucrammoruapara Cd(NO3)2-4H20.

2. Tlpurorosuts 60 mi pactBopa NaCl p = 1,049 r/mn u ® = 5% u3 umeromierocsi B 1aboparopuu
pactBopa ¢ ®(NaCl) =20 % u p = 1,148 r/mu.

3. Tpurorosuts 50,0 mi pactBopa KNO3 ¢ C(KNO3) = 0,4 Mob/1 3 6€3BOAHO# COJTH.

4. TlpurotoButh 100 mi pactBopa cepHOi KUCIOTHI ¢ Cos(H2S04) = 3 Moub/n 13 uMeromierocs B
nabopatopuu pactBopa ¢ ®(H2S04) =40% u p = 1,303 r/mi.
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5.

Cobpatp ipubop A7t IPOCTON MEPETOHKH.

3aganue Ne 4

1.
2.

3.

[TpuroroButs 70 r 6%-Horo pactBopa MgSO4 u3 kpucramioruapara MgSOs-7H;0.
[MpurotoButsk 75 mi pactBopa NaCl p = 1,041 r/mi u ® = 6% u3 umeroierocs: B 1abopaTopuu
pactBopa ¢ ®(NaCl) =20 % u p = 1,148 r/mu.

[MpuroroButk 10 mit pactBopa NaNO2 ¢ C(NaNO2) = 0,6 mosib/11 U3 6€3BOTHOM COJTH.
IMpurorouts 100 mi pactBopa cepHOit KUCIOTHI ¢ Coxs(H2S04) = 5 Mons/1 u3 uMerorerocs B
naboparopuu pactBopa ¢ ®(H2S04) =40% u p = 1,303 r/mi.

[IpoBecTr peakiuio OKpalIMBaHHS IJIAMEHU Ta30BOM TOpesiku oOpa3namMu KpUCTAJUTMYECKHX
COJICH.

3aganmne Ne 5

1.
2.

3.

[MpurotoButk 75 r 6%-Horo pacrBopa NiSOs u3 kpucramorugpara NiSO4-6H-0.

ITpurorosuts 55 mi pactBopa NaCl p = 1,056 r/mi u © = 8% u3 uMerorierocs B 1abopaTopuu
pactBopa ¢ ®(NaCl) =20 % u p = 1,148 r/mi.

ITpurorosuts 100,0 M pactBopa NaNO2 ¢ C(NaNO2) = 0,8 Mo/ 3 6€3BOAHO# cotn
[Mpurorosutk 100,0 M pactBopa ceproii KUCIOTHI ¢ Cos(H2S04) = 1 MoIb/1 M3 MMeErOIIErocs B
naboparopuu pactBopa ¢ ®(H2S04) = 40% u p = 1,303 r/mi.

[IpoxpemoncTpupyliTe padoTy ¢ 3kcukaropom. [IpaBuna pabotel. [y 4ero nCnoab3yr0T SKCHKA-
TOp B JIaOopaTtopuu?

3aganmne Ne 6

1.
2.

3.
4.

5.

[TpurotoButs 70 T 3%-Horo pacTBopa FESO4 u3 kpucramtoruapara FeSO47H:0.

ITpurorosuts 65 mi pactBopa NaCl p = 1,041 r/mi u © = 6% u3 uMerorerocs B 1abopaTopuu
pactBopa ¢ ®(NaCl) =20 % u p = 1,148 r/mu.

ITpurorosuts 100 M pactBopa NaBr ¢ C(NaBr) = 0,5 Mo:b/1 13 6€3BOAHO# COIIH.
[Mpurotosutsk 100,0 M pactBopa ceproii KUCIOTHI € Cos(H2S04) = 3 Mosb/i M3 MMeronIerocs B
nabopatopuu pactBopa ¢ ®(H2S04) =40% u p = 1,303 r/mi.

N3roToBbTe MPOCTOM U CKIAAYATHIN QUIBT.

Ilpumepnvie memot pepepamos no oucyunaune

OcCHOBHbBIE KOHCTPYKLIMOHHBIE MaTepHajbl, UCIIOIb3yEeMbIe Ul U3rOTOBIEHHS 1a00paTOPHOTO
XUMHUYECKOTO 000PY10BaHUS.

Texnuka Ge3omacHON pabOTHl B XUMUYECKOH J1a00paTOpHH.

JIaGopaTopHble crIOCOOBI MOJTy4YEeHHUs BEUIECTB: MPUOOPHI U 000pYyI0BaHUE.

[TpuGops! A7 MoTydeHus ra3000pa3HbIX BEIECTB.

Nwmennas nmaboparopHas mocya u o00py0BaHue.

CriocoObl oryueHHst BELIECTB MO/ IeHCTBUEM JIEKTPUYECKOT0 TOKA.

CriocoObl OUMCTKH BELLIECTB MEPErOHKOM.

OunbTpoBaHUE U LIEHTPUPYTUPOBAHHE.

CriocoObl MBIThsI XUMUYECKOW MOCYIbI.

. Becwl. TexHuka B3BEIIMBaHUS.

. CiocoOwI pazieneHust cMece.

. CriocoOsI MoTy4eHus TUCTUIUTHPOBAHHON BOJIBI.

. [Ipumenenune npouecca UCTUIUISIANA B TPOMBIIIJIEHHOCTH.

. CriocoOsI HarpeBaHus BEIIECTB B Ta0OPATOPHH.

. 'a30BbI€ ropesku, npuMeHsieMble B 1a00paTOPHOI MpPaKTUKE.

. Okcrpakuus. [I[puMeHnenue npoiecca 3KCTPAKIUN B MPOMBIIIJIEHHOCTH.

. Posib XMMH4YECKOT0 3KCIIEPUMEHTA B MPETNOIaBaHUN XUMHH.

. JIeMOHCTpaIlMOHHBI XUMHUYECKUN SKCIIEPUMEHT B YCIOBUSAX IIKOJIBHOW XUMHUYECKOW nabopa-

TOPHH.

. CriocoObl U3MepeHust TeMITEPaTyphl.
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20. HeBoHbIE pacTBOPHI, UX IPUMEHEHHE.

21. Cyommmarus. [TpumeHenue nporiecca CyoauMany B TPOMBITINICHHOCTH.

22. MeauiHCKasi TOMOIIIb B 1a00paTopuu.

23. IIpuroToBneHre HHAUKATOPHBIX OyMmar.

24. CriocoObl BeIpAIIMBAHMS KPUCTAIIOB B YCIOBHSIX IIKOJIBHOM JTa00paTOpUU.

25. DKCIIEpUMEHTAIILHOE 3aJ[aHue JIJISl POBEJCHHUS MYHUIIUIIAILHOTO Typa OJUMITHAJIBI TI0 XUMUHU
Ha 0a3e IIKOJIbHOM J1abopaTopuu.

Ilepeuens npumepnvix 6onpocoeé K 3auémy

1. CpencrBa MHIUBUYaTBHOM 3aIUTHI PAOOTAOIIETO B XUMHYECKOH JIaOopaTOpHH.

2. [TpotuBonoxapHsie cpeacTBa. Buabsl mpoTUBOra3zoB. ¥ cTpoiCTBO MPOTHUBOrasa.

3. IlepBas momolp MOCTPAAABIIEMY IIPU OKOTaxX KUCIOTaMH, II€JI0YaMH, IIPU OTPABJIEHUHU rajore-
HaMHU, COJISIMH Oapusi, CBUHIIA U IIMHKA.

4. KOHCTpYKIIMOHHBIE MaTepuabl, IPUMEHSIEMbIE Ui U3TOTOBJIEHUS XUMUYECKON MOCY/Ibl U J1abo-
paTopHOro 000PYIOBAHHUS.

5. Buspl cOeTMHUTENBHBIX 2JIEMEHTOB U3 cTekia. [lnudsl KoHycHBIE B3anMO3aMeHsIeMble IS Jia-
O0paTOpHOH CTEKIISIHHOM amnmapaTypbl U OCYAbI.

6. O0opyI0BaHKE U3 METAJUIOB | IIACTMACC.

7. IlponeMOHCTpUPOBAaTh COEAUHUTEIBHBIE JIEMEHTHI.

8. Xumuko-nabopaTtopHoe CTEKJIO: BUbI, CBOWCTBA.

9. Bujipl cTeKIISIHHOM MOCYIbI U CIIOCOOBI 0OpaIeHHs C HEH.

10. Mepnas nocyaa. [IpaBuiia paboTsl ¢ MEPHOMN MTOCYOM.

11. dapdoposas nocyaa: BUJIbl, HA3HAYCHHE, ITPaBHIIa PAOOTHI.

12. Ilocyna u o6opyioBaHuE U3 IUIACTMACC U METAJLJIOB.

13. IlpaBuna paboThl Ha TEXHOXUMHUYECKUX BECAX.

14. O6mue TpeOoBaHUs K NOMELIEHUIO XUMUYECKOM 1abopaTopuu.

15. IIpuGops! U1 OTy4YEeHUS Ta30B.

16. Crioco6b1 coOMpaHust ra3oB.

17. YerpolicTBo razomerpa u paboTa ¢ HUM.

18. [IporpaMMHO-anmapaTHbIi KOMILIEKC YUUTEIST XUMHH.

19. Ilpuemsbl pabOTHI C TBEPABIMU BEILIECTBAMHU.

20. [Tpuembl paboTHI C )KUJIKUMH BEIICCTBAMMU.

21. YcrpoiictBo razoBoii ropenku. [IpaBuia 3akuranust 1 TyIIE€HUS.

22. YCcTpoMCTBO METAJUIMYECKOTO IITATHBA, HA3HAYECHNUE.

23. Aaroput™ cOOpKH IITATHBA ISl YKPETUICHUS BOJSHOTO XOJIOIMIIbHUKA.

24. Tleperonka: Bubl, mpudopsl. COopka npudopa i NeperoHKy Npu aTMOC(HEPHOM JaBICHUU.

25. Coopka npubopa s IEPETOHKU C BOJSHBIM MAapOM.

26. Cnioco6s! punbTpoBanus. Beibop crocoba.

27. Coopka npubopoB Ui (pUIBTPOBAHUS NPU HArpEBaHUU M NIpU aTMoc(epHOM JaBieHuu. TexHuka
0e30macHoOCTH.

28. JleMOHCTpanusi IPUTOTOBJICHHUS MPOCTOTO U CKIAAYaToro (puibTpoB.

29. Bo3roHka Kak MeTO/i OYHCTKH TBEP/BIX BELIECTB OT MPUMECEH.

30. OnpeneneHue MIOTHOCTH KHUJIKOCTH ApEOMETPOM.

31. OcHOBHBIE TTOHATHSA IO OE30MTACHOCTH TPY/Ja B XUMHUYECKOH JIaOOpaTOPHH.

32. Knmaccudukamnus 3HaKOB 10 TEXHUKE 0€30MacHOCTH.

5. MeTonnyeckne MaTepuajbl, onpeaejsionine Mpoueaypbl OleHNBAHUS 3HAHWIL, YMEHHIH,
HABBIKOB W (WJIM) ONMBITA JeSITEIbHOCTH, XapaKTePH3YIOIIHUX 3Tanbl ()OPMUPOBAHUSI KOMIIE-
TeHIUM

CucreMa yHHBEPCUTETCKOTO 00pa3oBaHUs 0a3upyeTcs Ha PalliOHATBHOM COYETaHUH HECKOJb-
KHX BUJOB Y4€OHOU JESATEIBHOCTH, B TOM YHUCIE Ja00paTOPHBIX 3aHITHI U CaMOCTOSITENIbHOH pa-
00TBHI O0YJAFOIIIMXCA.

CamocTtosTenbHast paboTa HampaBlieHa HAa yBelWYeHHEe oObeMa 3HaHHWM B aKTyallbHBIX O0Ja-
CTSX TEXHHKH XHMHYECKOTO IKCIEPUMEHTA, H PEATU3alUI0 BO3MOKHOCTEH HCITOJIb30BAHUS ITHX
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3HaHUH Ha PAKTHUKE.

CamocrosiTenpHas pabota oOyJaronuxcs mpearnoaaraet paboTy ¢ JOMOJHUTEILHBIMU HHMOP-
MaIMOHHBIMU UCTOYHUKAMHU, CAMOCTOSITEIbHBIMHA HCCIIEAOBAHUSAMHU, a TAaKKe pabOTy B 3IEKTPOH-
HBIMH UCTOYHUKAMH.

OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH
U C()OPMUPOBAHHOCTH KOMIIETEHIIU

Kpurepun 0a/1bHO-PeHTHHIOBOH OLEHKH 3HAHU A

HTorosas oreHKa 3HaAHUN O0YyYaroImuUXcs MO U3ydaeMol aucuuiuiie cocrasiser 100 6amios,
KOTOpbIE KOHBEPTUPYETCSI B «3aUTEHO»/«HE 3auTeHO» (uToromas (opmMa KOHTPOJIS — 3auyéT), IO
CHEAYIOLIEH CXEME:

41 0aJUIOB U BBILLIE «3aYTEHOY
40 0aJUIOB U HUXKE «HE 3aUYTECHO)

Texymuii KOHTPOJIb OCBOEHUS KOMIETEHIIMI O0yYarolIMcsl OLIEHUBAETCS U3 CyMMbI HaOpaH-
HBIX 0aJUIOB B COOTBETCTBUU C YPOBHEM C(HOPMHUPOBAHHOCTH KOMIICTCHIIUI: TIOPOTOBBIM HIIU TIPO-
IBUHYTHIM. [Ipy 3TOM yuYuTBIBaeTCsA MOCENMIAEMOCTh OOYYaroUIMMCs JTaOOpaTOPHBIX 3aHATHH, ak-
TUBHOCTH OOYYAFOIIErocs Ha JAOOPATOPHBIX 3aHATUAX, PE3YIbTAThl IPOMEKYTOYHBIX MTUCHMEHHBIX
U YCTHBIX KOHTPOJIBHBIX OMPOCOB, UTOTU KOHTPOJIbHBIX PabOT (TECTOB), yyacTHe OOy4aroluxcs B
Hay4YHOH pabote (Hampumep, HanucaHue pedepaToB, TOKIATA0B, BEICTYIUICHHS HA HAYYHBIX KOH(e-
peHIMAX U T.11.). Kaxk/1blif KOMIIOHEHT UMEeeT COOTBETCTBYIOIINH Y IeIbHBIN BeC B Oasiax:

Ilopozoewtit yposens (41-60 6annos):

- KOHTPOJIb moceeHuid — 20 6aos,

- ompoc u cobecenoBanue — 20 6amios,

- BeJleHue 1abopaTopHoii TeTpaau— 10 6aios,

- TeCTOBBIN KOHTpoJb — 10 Oanios.

Ilpoosunymeutit yposeus (61-100 6annoe):

- UHIUBUYaJbHOE KOHTPOJIbHOE MpakTHyecKoe 3aaanue — 10 6aos,
- KOHTpoJIbHast pabota — 10 6amos,

- pedepar — 10 Gamos,

- 3aueT — 10 GamnoB.

[Tpu poBeieHNA 3a9éTa YUUTHIBACTCS MTOCEIIAEMOCTh M aKTHBHOCTh O0YJarOIIMXCs Ha Jrabopa-
TOPHBIX 3aHATHUSX, BHIITOIHEHUE CAMOCTOSTENbHON paboThl, 0TpaOOTKA 3aHATHI, MPOIMYIIEHHBIX 10
YBOXHUTEIHHOW MPUYHHE:

15-20 GannmoB — perynspHOe MOCeIlleHNe 3aHATUH, BHICOKAs aKTUBHOCTh Ha TaOOPAaTOPHBIX 3a-
HATHUSAX, COJICPIKAHUE U U3JIOKEHUE MaTepraja OTINYACTCS JOTUIHOCTHIO M CMBICIIOBOH 3aBEpIIICH-
HOCTBIO, 00yYarOIIUCs TOKa3al BIaJeHUE MaTepUualioM, YMEHHE YeTKO, apTYMEHTUPOBAHO U KOP-
PEKTHO OTBEYATH Ha TIOCTABJICHHBIE BOMPOCHI, OTCTAMBATh COOCTBEHHYIO TOUKY 3PCHHSL.

10-14 6annoB — cucTeMaTHYECKOE MOCEIIEHNE U aKTUBHOE y4acTUE B TAOOPATOPHBIX 3aHATHUSAX,
SIMHUYHBIC TIPOITYCKH 0 YBAXHUTEIHHOW MPHUMHE W UX OTPA0O0TKA, U3JI0KCHUE MaTepHaia HOCUT
MPEUMYIIIECTBEHHO OMHUCATENbHBIN XapakTep, 00yJaroIuiics moka3an JOCTaTOYHO YBEPEHHOE Blia-
JICHHEe MaTepHuajoM, OJJHAKO HEIOCTATOYHOE YMEHHUE YETKO, apTyMEHTHPOBAHO U KOPPEKTHO OTBE-
9aTh Ha MOCTABJICHHBIC BOIIPOCHI U OTCTAaUBATh COOCTBECHHYIO TOUKY 3pEHHUS.

5-9 Ganna — HeperyssIpHOE MOCEIICHUE 3aHATHI, HU3Kash aKTUBHOCTh Ha JIAOOPATOPHBIX 3aHSATH-
X, 00yYJarOIIUICS MOKa3all HEyBEPEHHOE BJIaJICHUE MAaTepPHalIOM, HEYMEHHE OTCTanBaTh COOCTBEH-
HYTO TIO3HIIMIO ¥ OTBEYATh HA BOMPOCHI.

0-4 Gamna — peryisipHbIe TPOMYCKH 3aHATHH U OTCYTCTBHE aKTUBHOCTH Pa0OTHI, 00yUJaIONTUICS
MOKa3ajl He3HaAHHE MaTepHala Mo COJEPKaHUI0 TUCITUILINHBL.

IIIka/1a oeHMBAHMS ONPOCa U codece10BaAHNS
\ YpOBEHB OLICHUBAHUS \ Kpurepuu onieHUBaHuUs bael \
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Omnpoc u cobecenoBanue CBobosiHOE BIaJIeHHE MaTepUAJIOM 4
JlocTaTouHO€E YyCBOCHHE MaTepHuala 3

IToBEpXHOCTHOE YCBOCHME MaTepuaa 1-2
HeynoBneTrBopurenbHOe yCBOEHHE MaTepualia 0

MaxkcumanbHOe KomruecTBO 6ayioB — 20 (1o 4 6aia 3a KaXIbIi ompoc).

st oueHkHu pedepaToB HCHOIB3YIOTCS CIeIYIOIHEe KPUTEPUH:

10-8 GamioB — colep)kaHHE COOTBETCTBYIOT IOCTABJICHHBIM IEJIM W 3aJadaM, W3JI0KCHHE
MaTepualia OTJIMYAETCS JIOTHYHOCTHIO M CMBICIIOBOW 3aBEPUICHHOCTHIO, OO0YYArOMIMNCS TOKa3all
BIIaJICHME MAaTEepUaiOM, YMEHHE YETKO, apryMEHTHPOBAaHO M KOPPEKTHO OTBeYaTh Ha
MOCTaBIICHHBIE BOTIPOCHI, OTCTaUBAaTh COOCTBEHHYIO TOUYKY 3PCHUSI.

7-5 OannoB — cojepkaHHE HEJIOCTATOYHO MOJHO COOTBETCTBYET ITOCTABIICHHBIM IEIH H
3aJjaue UCCIeJ0BaHus, paboTa BHINOJHEHA HAa HEJOCTATOYHO IMIMPOKOH 0a3e HCTOUYHHKOB U HE
YYUTHIBACT HOBEHINNE JOCTH)KCHUS B OOJIACTH XMMHUYECKOH DKOJIOTHH, M3JIOKCHHUE MaTepuaa
HOCHT TPEUMYIIECTBEHHO OIUCATEIbHBIA XapakTep, oOydJaroImuiics ToKa3al JOCTaTOYHO
YBEPEHHOE BJIAJCHUE MAaTEPUAIOM, OJTHAKO HEJIOCTATOYHOE YMECHHE YETKO, apIyMEHTUPOBAHO
1 KOPPEKTHO OTBEYATh HA MTOCTABJICHHBIC BOTIPOCHI U OTCTaNBATh COOCTBEHHYIO TOUKY 3PCHHS.

4-2 Gamra — coaep)kaHHWE HE OTpa)kaeT OCOOCHHOCTH IMPOOJIEMAaTHKH HW30paHHON TEMBI;
coJepkanue paboThl HE MOJHOCTHIO COOTBETCTBYET IOCTABJICHHBIM 3ajadaM, 0a3a MCTOUYHUKOB
sBIIsIeTCSl ()parMEHTapHOW M HE MO3BOJISIET KAYeCTBEHHO PEIIMTh BCE IMOCTaBJICHHBIC B paboTe
3aay, padoTa HE YYHUTHIBAET HOBEHINNE IOCTIKEHUS HCTOPUOTPAdUU TEMBI, OOYYarOIIHIICs
MOKa3aJl HEYBEPCHHOE BIIQJICHHE MaTepUaAIOM, HEYMEHUE OTCTaMBaTh COOCTBEHHYIO MO3UIIUIO H
OTBEYATh HA BOIIPOCHI.

1-0 Gama — paboTa HE MMEET JIOTHYHOM CTPYKTYPBI, COJlep)KaHHe paboThl B OCHOBHOM HE
COOTBETCTBYET TeMe, 0a3a HMCTOYHHUKOB HCCIICIOBAHUS SBISCTCS HEIOCTATOYHON ISl PEIICHUS
MOCTABJICHHBIX 3aJ]1a4, OOYYaIOIIUICS TOKa3al HEYBEPEHHOE BIAJICHHEC MaTepUAIIOM, HEyMCHHE
(bopMyIHpOBaTh COOCTBEHHYIO MO3HUIIHIO.

JI151 OLIeHKHU TeCTOBBIX Pa0OT UCHOJIb3YIOTCS CJIeIYIoIe KPUTEPHU:

0-29 % mpaBUIBHBIX OTBETOB OLICHUBAETCS KaK «HEYIOBICTBOPUTENHHOY (2-0ara);
30-59% — «ymoBiieTBOpUTEIBHOY (3-5 OAIIIOB);

60-79% — «xoporio» (6-8 6amioB);

80-100% — «otmuano» (8-10 GamioB).

IIkajia oeHUBAHUSA KOHTPOJILHOM padoThl

Iloka3zarenb bael
PaboTa BbINoIHEHA MOJIHOCTHIO M 0€3 CYIIECTBEHHBIX OLIMO0K 8-10
Pabota BrinonHeHa yacTuyHo (41-80%) o-7
Pabora BeinoaHeHa MeHee, yeM Ha 40% uiiu coepKuT rpyObie omuoKu 2-4
PaboTa He BBINIOJHEHA 0-1

MaxkcumansHoe KonuuecTBo 6auios —10

IIIkaJjia oeHMBAHUSA BeCHHUs JA00OPATOPHOI TeTPaau

YpoBeHb Kpurepun onieHnBanus banns
OICHUBAHUS
PaGora BemmonHeHa monHOCTHIO (81%) 1 6e3 cyie-
Benenue nabopa- 8-10
. CTBEHHBIX OIMMMIOOK
TOpHOH TeTpa Pa6ora BemonHeHa yactuuno (41%-80%) nunwu ¢ He- 6-7
OOJIBIIMMU OIITMOKAMH
Pa6ora BeimonHeHa MeHee yeM Ha 40% uiu coep KUt 5
rpyOble OUIMOKHU
PaboTa He BhINOIHEHA 0
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MaxkcumansHoe konudectso 6aiuios — 10.

IlIxaja oneHMBAHNA BbLIIOJIHEHHS HHAUBUAYAJIBbHOI'O JKCICPUMEHTAJIBbHOI'O
KOHTPOJIBHOI'O 3aIaHUA 110 TEME

YpoBeHb Kpurepuu onenuBanus bannel
OLICHUBAHUs
Beimmonunenue | Pabora Beimonaena momHocthio (81-100%) u 6e3 cyme- 10
9KCHEPUMEH- | CTBEHHBIX OIIMOOK
TajbHOrO 3aJa- | Pabota BbinosHeHa yacTu4HO (41%-80%) ninu ¢ HeOoIb- 6-9
HUS IIMMHU OUIMOKaMu
Pabora BemonHena menee ueM Ha 40% win colep>KUT Ipy- 1.5
Oble OLINOKHU
Pabora He BhIIONTHEHA 0

Maxkcumansnoe konuuectso 6auios — 10.

[IIxana oneHNBAaHNA OTBETA HA 3a4YeTe

IToxa3zaTenn Baaa

OOyuaromuiics 0OHApPYKUBACT BHICOKUIN YPOBEHb OBJIAJICHHUS Teopuel Bompoca, | 10
3HAaHHE TEPMUHOJIOTHU, YMEHHUE AaBaTh ONPEICICHUS TOHITHSIM,

3HaHUE NEePCOHANINMN, CONPSHKEHHBIX C TEOPETHUYECKUM BOITPOCOM,

YMeHHne npousuIIOCTPUPOBATh SBJICHUE MPAKTUYECKUMU MPUMEPAaMHU, JAET IOJ-
HBIC OTBETHI Ha BOIIPOCHI C MPUBEACHUEM ITPHUMEPOB H/VJIM TTOSICHCHU .

OOyuaromuiics HeJOCTATOYHO MOJIHO OCBELIAET TEOPETUUECKHI BOIIPOC, OIpe- 8
JICJICHUS Tal0TCs 03 COOCTBEHHBLIX OOBSICHEHUM U OIOJIHEHHH, OTBETHI HA BO-
ITPOCHI MOJIHBIC C TPUBEJACHUEM ITPHUMEPOB

OOyuaronmiicss 00Hapy>KMBAET HEJAOCTATOYHO TITyO0OKOE TOHUMAaHKE TeopeTHIe- | 5
cKoOro Bompoca, OnpeaeneHus JalTcsi C HEKOTOPIMH HETOUHOCTSIMH, JJA€T OT-
BETHI TOJIBKO HA JIEMEHTAPHBIC BOIIPOCHI, YUCIIO MPUMEPOB OTPAHUUYEHO

OOyuatromuiicsi oOHapy>KUBaeT HE3HAHWE OCHOBHBIX TMOHATUN W ompeneneHuud, | 1
HE yMeEeT JeNaTh BBIBOJBI, TIOKA3bIBAECT KpailHe ciaboe 3HaHWEe MPOTPaMMHOIO
MaTepHana.

MakcumaibsHoe KojmmuectBo Oasutos — 10.

6. YueOHO-MeTOAMYECKOE U pecypcHOe obecnedeHHe TUCHUILTHHBI

OcHoBHas nuTeparypa:

1. AnexcanapoBa, D.A. AHanUTHYECKask XUMHUSL: YIE€OHUK U PAKTUKYM JUIS BY30B B 2-X KH. / 3. A.
Anekcanaposa, H. I'. I'aiigykoBa. — 3-e u3a. — Mocksa : FOpaiit, 2019. — TekcT : 371eKTpOHHBIH.
— Pexum gocryna:
https://biblio-online.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-
metodyanaliza-428031
https://biblio-online.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-himicheskie-
metodyanaliza-428032

2. Bepmmaun, B.U. Ananutudeckas xumus [Tekcrt]: yue6nuk / B. M. Bepmuaun, Y. B. Bnacosa,
U. A. Hukudoposa. - 2-e m3a. - CII6.: Jlanp, 2017. - 428c.

3. Huxutuna, H.I'. Ananutnyeckast XuMus U QU3HMKO-XMMHUYECKHE METOABI aHanu3a [Tekcr] :
yueOHUK U npakTukyMm Juig By30B / H. I'. Hukutuna, A. T'. bopucos, T. U. Xaxauuna. - 4-e uss. -
M.: IOpaiir, 2019. - 394c.

JlonoJIHUTEILHASA JIUTEPA
1. Endpumos, B.M. OcHOBBI 00mIel XuMun [ DIEKTPOHHBIA pecypc]: y4ed. mocodue. - 2-¢ u3j. -
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M.: UH®PA-M, 2015. - 256c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=469079

2. VBanog, B.I'. OcHOBBI xumuu [IneKTpoHHBIN pecypc]: yueonuk / B.I'. Usanos, O.H. I'ea. - M.:
KVYPC, 2014. - 560c. - Pesxum nocryma: http://znanium.com/bookread2.php?book=421658

3. Pocun, M.B. O6mas u Heopranudeckass Xxumus : y4e0. mocodue mais By3oB / M.B. Pocun, JI.JI.
Tomuna. - M. : FOpaiit, 2015. - 1338c.

4. baxtusaposa, F0.B. OCHOBBI XMMHYECKOTO AKCIIEPUMEHTA M 3aHUMATEIIbHBIC OIBITHI M0 XUMHUH
[DnexTpoHHEI pecypc]: yueb. mocodue mius By3oB /FHO.B. BaxtusipoBa, P.P. Munnymnun, B.W.
lankun. - Kazans: WM3a-so Kazan. yn-ta, 2014. — 144c. — Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785000192351.html

5. Bonocyxun, B.A. IlnanupoBanue Hay4HOTO SKCIIEpUMEHTa [DJIEKTPOHHBIA pecypc]: yueOHHMK
/B.A.Bonocyxun, A.W.Tumenko. - 2-¢ u3a. - M.: PUOP, 2016. - 176 c¢. — Pexxum pocrymna:
http://znanium.com/bookread2.php?book=516516

6. JleBurac, JI.I'. Ilegaroruveckue TeXHOJIOTHH [DIEKTPOHHBINA pecypc]: yueonuk. - M.: UHDPA-
M, 2017. - 403 c. — Pexxum noctyma: http://znanium.com/bookread?2.php?book=546172

7. XuMu4ecKre MeTO/bl aHanu3a [DNeKTpoHHBIN pecypce]: yueb. mocobue / Bonocosa E.B., Tlam-
kopa E.B., unyns AH. - M. Arpyc, 2017. - 48 c. — Pexum jgocryna:
http://znanium.com/bookread2.php?book=976642

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. Hayka B Pynere. [louck no Hay4nsIM caiitaM. [ DNEeKTpOHHBIN pecypc]. — Pexxum nocrtymna:
http://nature.web.com

2. «eLibrary.ru» - Hay49HAs 3JIEKTPOHHAs OMOIMOTEKA. [ DIEKTPOHHBIN pecypc]. — Pesxxum mo-
cryna: http://elibrary.ru

3. Poccuiickoe obpazoBanue. denepanbHblii 00pa30BaTEIbHBINA MOPTAN. [DIESKTPOHHBIN pe-
cypc]. — Pexxum moctyna: http://www.edu.ru

4. «Kpyroceer» - yHUBEpCalIbHAsl YHIUKIONEANS. Y HUBEpPCaIbHAs HAYYHO-TIOMYJISIpHAs OH-
JalH->HIUKIIONEINS. [D1eKTpOHHBIH pecypc]. — Pexum JOCTyma:
http://www.Krugosvet.ru

5. OrtkphoiThiii Kiacc. CereBble 0Opa3oBaTeNbHbIE COOOIIECTBA. [DIEKTPOHHBIM pecypc]. —
Pesxxum nmocryna: http://www.openclass.ru

6. XuMuK.ru. Xumudeckass >HIUKIONEANS. [DIEKTPOHHBIM pecypc]. — Pexum moctyma:
http://www.xumuk.ru/encyklopedia
7. BCO — Supekc.CnoBapu. [OnekTpoHHBI  pecypc]. — Pexum  nmocryma:

http://slovari.yandex.ru/kauru/bC3

8. Tlopran pyHmaMeHTaIBLHOTO XUMHUECKOro oopazoBanus Poccun. Xumuueckas nHpopma-
nuonHass cetb. Chemnet. Poccus. [Dnextponssii pecypc]. — Pexum pocryna:
http://www.chem.msu.su

9. Kypnan «Xumust 1 Xumukny». OQUIHaIbHBIN caiT. [DIeKTpoHHBIN pecypc]. — Pexum
nocryna: http://chemistry-chemists.com

10. KorTpen: Xumust B mkoine. OdUIuanbHbelii caT XypHanma «XUMHUS B IIKOJIE». [DIek-
TpoHHBIH pecypc]. — Pexxum noctyna: http://www.kontren.narod.ru

11. Ycenexu xumun (Uspekhi khimii). O630pHbIi x&ypHan o xumuu Poccuiickoit @eneparui.
[AnekTponHsIii pecypc]. — Pexxum noctyna: http://www.uspkhim.ru

12. Kypuan «Xumus» u3gareiasckoro jgoma «llepBoe ceHTIOps». [DNeKTpOHHBIA pecypc]. —
Pexxum nocryna: http://him.1september.ru

13. Karamor xuMudeckux pecypcoB. JXKypHainsl. [DnekTpoHHBINH pecypc]. — Pexum mocryma:
http://www.chemport.ru

14. Katanor@MAIL.RU XypHansel mo xuMuu. [IIEKTpOHHBIA pecypc]|. — Pexxum moctyma:
http://list.mail.ru
http://chemistry-chemists.com/Video/glass.html
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http://znanium.com/bookread2.php?book=469079
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http://znanium.com/bookread2.php?book=976642
http://nature.web.com/
http://elibrary.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.openclass.ru/
http://www.xumuk.ru/encyklopedia
http://slovari.yandex.ru/книги/БСЭ
http://www.chem.msu.su/
http://chemistry-chemists.com/
http://www.uspkhim.ru/
http://him.1september.ru/
http://www.chemport.ru/
http://list.mail.ru/
http://chemistry-chemists.com/Video/glass.html

7. MeToauyeckue yKazaHHs 10 OCBOCHHUIO U CIUTITTUHbBI
1. Metroauyeckue peKOMEHIAINN K OCBOCHUIO YYSOHONM NUCHUILIMHBI « TeXHUKA XUMHAYECKOTO

OKCIICPUMCHTA).

8. HHpopManmoHHbIe TEXHOJIOTHH AJs OCYLeCTBIEHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIHHE

.HI/II_ICHSI/IOHHOG IIPOIrpaMmMHOC 066CH€‘1€HI/ICZ
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

MudbopMalimoHHble COPABOYHBIE CUCTEMBIL:
Cucrema TAPAHT
Cucrema «Koucyiupraatlimrocy

IIpodeccuonanbHble 0a3bl JAHHBIX

fgosvo.ru

pravo.gov.ru
www.edu.ru
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