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BBegeHue

MeToanyeckoe nocobue COCTaBfeHO B COOTBETCTBMM C paboyen nporpammon
avcumnnuubl EH.01  «Xumnga». Ha camocTosiTenbHyrd BHeayaAUTOPHYH paboTy no
ancumnnuHe oTeeaeHo 4 akagemMmnyeckux yaca B 3-4 cemecTpax.

CamocToaTenbHas pabota — 9TO [esaTenbHOCTb obyyaruwmxcs B npouecce
00y4eHns n BO BHeayaUTOPHOE BpeMsi, BbIMNOMHAEMasi No 3afaHuo npenogasBaTtesis, Ho
0e3 ero HenocpeacTBEHHOMO y4acTus.

Llenb BHeayanMTOpPHOM caMOCTOATESNTbHOW paboThl;

- 3aKpenuTb 3HaAHNA N YMEHUS NO TeMaM U pasgenam AUCUUNIUHLI,

- pacwmpuTb 3HaHWS MO OTAESbHLIM TEMaM;

- popMmpoBaTb YMEHUSI CaMOCTOATENBbHOIO M3YyYEeHUS 31EMEHTOB AUCLUMNSIUHBGI,
Nnosib30BaTbCSA AOMOMHUTENbHOM U y4ebHON NUTEpPaTypour, MIHTEPHETOM,;

- pa3BUTUE CaMOCTOATESNIbLHOCTU, OPraHN30BaHHOCTU, OTBETCTBEHHOCTH;

- paboTtatb Hag dopMuMpoBaHMEM OBLLMX M NPOECCUOHANBHBLIX KOMMETEHUUN,
HeoOxoaMMbIX Ans paboTbl B JaHHOW cneumanbHOCTH.

BHeayauTopHasi camocTosTenbHasa paboTa BbIMOMHAETCA B OTAENbHbIX TETpaaax B
BUOE KOHCrekma (peghepama, npeseHmauyuu).

Kputepusimmn oLeHkn pe3yrnbTaToB CaMOCTOATENbHOM paboTbl ABNATCS:

- YPOBEHb YCBOEHUS y4ebHOro matepuana;

- YMEHME UCNONb30BaTb TEOPETUYECKME 3HAHWUSA NPU BbIMNOSIHEHUN MPAKTUYECKMUX
3aay B NOBCEOHEBHOM XXN3HN;

- 060CHOBAHHOCTb U YETKOCTb U3NOXEHNSA OTBETA;

- obopMneHne maTtepuarna B COOTBETCTBUN C TpeboBaHUAMM.

MtoroBas oOueHKa MO AUCUMNIIMHE BLICTABMAAETCA C  YYETOM pe3ynbTaToB

BbINOSTHEHMS1 CAMOCTOATENbHON BHEAYAUTOPHON paboThbl.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Mepe4vyeHb camoCTOATENbHbLIX paboT

e Tembl camocToATENLHOM PabOThI BENHED
n/n YyacoB
Paspensbl 1-2 ®duamnyeckasa n konnomagHaa XmumMms
lMpopaboTka KOHCMNEKTOB 3aHATUN, y4ebHOW nuTepaTypbl, aHanM3 pesynbTaToB
1 nabopaTopHbIX WCMNbITAaHWMA, BbINONIHEHWE AOMALUHUX 3aJaHuin no Temam 2
pasgenoB 1-2 dusnyeckas n KonnoungHas XmmMms
Paspenbl 3-4 AHanutnyeckasa xumusa. Ka4yecTBeHHbIN U KONMYECTBEHHbIN aHanu3
MpopaboTka KOHCNEKTOB 3aHATUN, y4ebHOW nuTepaTypbl, aHanuM3 pesynbTaToB
2 | nabopaTopHbIX WCMNbITAHWA, BbINOMHEHNE [OOMALLUHUX 3a4aHun Nno Temam 2
pasgenoB 3-4 AHanuTuyeckas Xxumusi. KauyeCTBEHHbIN U  KONNYECTBEHHbIN
aHanuna
nTOoro 4

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Pa3pgenbl 1-2 ®usunyeckas n kKonnovgHasa XumMusi

CamocTosiTenbHasa pab6ora Ne 1 lNpopaboTka KOHCNEKTOB 3aHATUWN, y4eOHOMU
nuTepaTtypbl, aHanu3 pe3ynbTaToB JlabopaTOpPHbLIX WCNbITaHUNA, BbINOJIHEHUEe
OOMALLUHMX 3a4aHuUN No Temam pasgenoB 1-2 du3nyeckasa n KonnoungHas XMuMmus

Llenb pabomei:

1. PasButune nccnenoBatesibCKUX YMEHUN.

2. PasButue nosHaBaTeNbHbIX CMIOCOOHOCTEN M CaMOCTOATENIbHOCTH.

Jlumepamypa: [1], [2], [3]-

lNopsiOok ebironHeHuss pabomsi:
1. BbINONHUTbL 3a4aHNA COrnacHO MHAMBUAYaNbHOMY 3a4aHuto.

2. OTBeTUTb Ha BOMPOCHLI A4J1A CaAMOKOHTPOJ1A4 U 3aKpenneHunsd 3HaHUN.

KoHmporibHbIe 80MpoChi:

1 O6was xapakTepucTuka arperaTHbIX COCTOSIHMM BewecTtBa. [aszoobpasHoe
COCTOSIHME, ero XapakTepucTuka. YpaBHEHWe COCTOSIHUS maearnbHOro rasa (ypaBHeHue
KnanenpoHa-MeHngeneeBa). CxumxeHne ra3oB. PewleHne 3agav.

2 Xwungkoe cocTtosiHMe — BeLlecTBa, €ro  XxapakTepuctuka W CBOWUCTBA.
[MOoBEPXHOCTHOE HaTSXKEHNE XKUOKOCTH.

3 Teeppoe cocTtosiHMe, ero xapaktepucTtuka. Kpucrtannuyeckne n amopdHble
Tena, ux cBOWCTBa M CTpoeHue. lNnasneHne n cybnumauma. Metog cybnmmaumoHHOM
CYLLKM NULLEBbIX MaTepunanoB. ®asoBble nepexodbl. [oHATHe o nnasme.

4 Tepmoxmmusi. 3akoH [ecca u ero cnegcrteve. BblumcneHue TennoBbIX
3pPEeKTOB XMMMYECKNX peakumin. PelueHne 3agad.

5 CkopoCTb Xnmmyeckon peakumn. OakTopbl, BIMSOLWLME HA CKOPOCTb peakLui.
Xnumnyeckoe pasHosecwue. [NpunHumn Jle-LaTtenbe. PelweHune 3apau.

6 Katanus, ero Buabl. OOwme cBoncTBa KaTtanu3atopoB. PepMeHTaTUBHbIN
katanus. VIHrmbutopsl, cnHeprucTel. [pakTnyeckoe npuMeHeHue katanusa B TEXHOOMu
nULLEBbIX NPOLYKTOB.

7 PactBopbl, X BMAbI U XapakTepucTuka. PacTBopbl ra3oB B XUAKOCTSX. 3aKOH
eHpu. B3anmHoe pacTBopeHune XnaoKocTen, aKCTpakumda. PacTBopbl TBEPAbIX BELLECTB B

xunakoctsax. Teopua pacteopos .M. MeHaeneeBa. PelueHune 3agau.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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8 [Huddysms n ocmoc B pacteopax. 3akoH BaHT-lodda. [Mpaktudeckoe
3HayeHne anddysmm n ocmoca. TemnepaTtypbl KUNEHUS U KpUCTannm3aumm pacTBOPOB.
3akoHbl Paynga. KpuormapaTtsl n nx ncnosnb3oBaHue. PelueHve 3agau.

9 PacTtBopbl 3nNeKTpPONUTOB. AKTUBHAs KWUCMOTHOCTb W LLENOYHOCTb Ccpeabl.
MoHsTue o BydhbepHbIX pacTBopax. 3Ha4YeHne 3TUX NOHATUIA B TEXHOXMMUYECKOM KOHTPOSE
nULLEBbIX NPON3BOACTB.

10 lMoBepxHOCTHbIE ABNEHUSs, nx knaccugukauuna. Copbuus, ee suabl. YpaBHeHue
'mbbca. CopbeHTbl. [MpakTuyeckoe npuMeHeHne copbumm B TEXHOMOMMU MNULLEBLIX
NpOAYKTOB.

11 MoHoobmeHHas agcopbuusa, ee ocobeHHOCTU. [MpupoaHble U CUHTETUYECKne
NMOHUTBLI. [prMHUMN XpomaTorpadguu.

12 TloHATME O gucnepcHbix cuctemax. Knaccudmkauma AMcnepcHbIX cUcTeM Mo
pasnNU4YHbIM NpMU3HaKam.

13 KonnowmgHble pacTtBopbl. CROCOObLI MOMAyYEHUA  KOMMOWUAHbLIX PacTBOPOB.
MeTofbl OMMCTKM KOMNMOWAOB: Ananua, anekTpoamanua, ynstpagunbTpaums.

14 MonekynapHO-KMHETUYECKNE N ONTUYECKNE CBOMCTBA KOMNSTIOMAOB.

15 OneKkTpoKMHeTM4Yeckne sBneHusi: anekTtpodopes u anektpoocmoc. CTpoeHune
ABOWHOro anektpuyeckoro cnos. CtpoeHne wmuuennbl. CocTtaBneHve  opmyrn
KONMOMAHbIX MULEns.

16 TMoHATME O BbLICOKOMONEKYNSAPHbLIX coeanHeHuax (BMC). Habyxanne BMC.
OcobeHHocTU pactesopos BMC.

17 XKupbl, 6enku, yrneesobl: UX COCTaB, CTPOEHME U CBONCTBA.

18 OUBNKO-XUMNYECKME  UBMEHEHUSI  BaXKHEWLUNUX  OPraHUYEecKMX  MULLEBbLIX
NPOAYKTOB B NMpoLieccax TEXHONorm4eckomn obpaboTku.

19 CeobogHoaucnepcHble 1 CBA3HOAMCNEPCHbIE cucTeMbl. [eneobpasoBaHme.

20 Koarynsauma rmapocobHbix 3onen. KonnougHas 3awmta. [lentusauus.
[MpakTnyeckoe 3Ha4YeHne KoarynsiuMOHHbIX BNEHWI B TEXHOSOMMM NULLIEBLIX MPOOYKTOB.

21 O6pasoBaHue ctygHen. PU3NKO-XMMUYECKME CBOMCTBA CTyaHEN. TUKCOTponus
n cnHepesuc. Koauepsaums 1 BoicanmBaHue.

22 MwukporeTeporeHble  OUCMEPCHble  CUCTEMbI. Cuctembl C  Xuakou
ANCMEPCUOHHOM Cpeadon: CyCneH3UW, nacTbl, 3MyNbCUW, MEHbl U WUX OTMIMYUTENbHbIE
cBOWUCTBA. Cuctembl C rasoobpasHon OMCNEPCUOHHON Cpenon: aslpo3onu, WUx
Knaccmngukaumsa. Ponb cuctem B NULLIEBON TEXHOMOMNMN.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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Budbl koHmporns:
1. [lpoBepka npaBUMBHOCTU BbLINOSIHEHUS 3a4aHUW, BbINOSIHEHHbLIX pacyeToB
nabopaTopHOro aKcnepmMeHTa 1 Ux aHanusa.

2. YCTHbIV onpoc.

Pa3spgenbl 3-4 AHanutnyeckaa xumua. KavyecTBeHHbIM M KONMMYECTBEHHbIN
aHanus

CamocTtositenbHas pabota N2 2 lpopaboTka KOHCNEKTOB 3aHATUMU, y4eOHOM
nuTepaTtypbl, aHanu3 pe3ynbTaToOB NabopaTOpHbIX WCMbITaHUU, BbINOMIHEHUE
AOMaLHUX 3aaHUN NOo Temam pa3sgenoB 3-4 AHanuTnyeckasa xmmus. KauecTtBeHHbIN
N KONn4yecTBEeHHbIN aHanun3

Llenb pabomei:

3. PasButune uccnenoBatefnibCkUX YMEHWUNA.

4. Pa3BuTtue no3HaBaTesnbHbIX CNOCOBHOCTEN N CAMOCTOSATENBHOCTH.

Jlumepamypa: [1], [2], [3].

[Nopsidok ebinonHeHus1 pabomei:
3. BbINONHUTBL 3agaHnst COrnacHo MHAMBUAYaNbHOMY 3a4aHUIO.

4. OTBETUTb Ha BOMPOCHI AJ11 CAMOKOHTPONS U 3aKpenneHns 3HaHW.

KoHmporibHbIe 80MpoChi:

1 AHanuTMyeckass XxuMmusi, ee 3agdadm W 3HavyeHne B MOAroTOBKE TEXHOJSIOroB
0o6LLEeCTBEHHOro NUTaHUS.

2 MeToabl Ka4YeCTBEHHOIO N KONMMYECTBEHHOro aHanmsa. Xmmmyeckune n ousmko-
XUMUYECKMe MeToabl aHanunsa.

3  OCHOBHbIE XMMMUYECKME MOHATUA N 3aKOHbI, KNacChbl BELECTB HEOPraHNYEeCKON
XUMUN.  Tunbl XMMUYECKOW CBA3W, BAaSIEHTHOCTb, WOHHbIE peakuuKn, KOMIMSIEKCHbIE
coegnHeHnsa. Cnocobbl BbIpaXXeHUs1 KOHLEHTpauuu pacTtBopoB. PelweHne 3agady v
ynpaxKHEeHUN.

4 AHanuTMyeckue peakuum — peakuMm Mexgy wuoHamu.  Knaccudukaumsa
aHanuTU4ecKnx peakunin. MeToabl Ka4yeCTBEHHOro aHanmaa: APO6HbLIN "
cuctematndeckmn. Knaccndpukaumsa KatTMoHOB. XapaktepucTuka 1 aHannmTuyeckon rpynnbl

KaTUOHOB, Ka4eCTBEHHbIE€ peaKUunn.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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5 TlpaBuna M TexHUKa BbINOSIHEHMS NabopaTopHbIX paboT, npaBuna TEXHUKU
6e3onacHOCTM Npu BbINONHEHUN NabopaTopHbIX paboT, NOpsiAOK BeaeHms nabopaTtopHOro
XypHana.

6 3akoH gencteusa macc. CteneHb guccoumaumn. KoHcTaHTa guccoumnaumm n ee
3HayeHMe B KayecTBeHHOM aHanuse. Knaccudukaums pacTtBOpoB MO  CTeNeHu
HacblweHna. PaBHoBecne B reTeporeHHon cucteme. [lpounsBegeHne pacTBOPUMOCTH.
OnpepeneHne npounsBedeHUs pPacTBOPMMOCTU  OWMHAPHbIX  3NEKTPONMTOB MO UX
pacTBOPUMOCTM N HAOBOPOT. PelleHne 3agay n ynpaxxHeHUN.

7 BbydepHble pacTBopbl. 'Mgponua conen, s3HadyeHne B aHanunse. AMOTEPHOCTb
rMaopokcnaoB. XapakTepucTuka KaTMOHOB 2 aHanuTMyeckon rpynnel.  [dencteue
rpynnoBoro peaktusa. CocTaBneHne ypaBHEHU rmaponnsa conen.

8 Ycnosus obpasoBaHMs U pacTBOpPeHUs ocadkoB. BnnaHune nsbbitka ocagutens
Ha pacTBOPUMOCTb Ocafka. XapakTepucTuka KaTUMOHOB 3 aHanuTU4eckon rpynnbl.
[encteune rpynnoBoro peaktnea. KayecTBeHHbIE peakumn.

9 Xapaktepuctvka KaTMOHOB 4 aHanuTudeckon rpynnbl. [JencTBue rpynnoBoro
peaktnBa. KayectBeHHble peakuuu.

10 OKMCNNTENLHO-BOCCTAHOBUTENbHbIE peakuuu. CteneHb OKUCNEHUS.
CocTaBrneHune ypaBHEHUI OKUCTIUTENBHO-BOCCTAHOBUTENBHbLIX peakLui.

11 XapakTtepuctmka KaTMOHOB 5 aHanuTudeckon rpynnbl. [JencTBue rpynnoBoro
peaktnBa. KayectBeHHble peakuuu.

12 XapakTepucTuka KaTMOHOB 6 aHanmMTuyeckon rpynnbl. [encTsue rpynnoBoro
peaktnBa. KayectBeHHble peakLuu.

13 Knaccudumkaumss M xapakTepuctmka aHWoHoB. [lenctBue  rpynnoBbIX
peakTnBoB. AHanMTMYecKkne peakumm aHMoHoB 1 — 3 aHanUTUYeckux rpynn.

14 MeTogbl KONMUMYECTBEHHOro aHanusa, ero 3agadun. [lpyumeHeHue MeToLoB
KONMYEeCTBEHHOIo aHanusa B TEXHOXMMUYECKOM KOHTPOSe Npon3BoaCTBa.

15 CyLHOCTb rpaBMMETPMYECKOro aHanmaa. Tunbl 1 onepauumn rpaBuMeTpUYECKnX
onpeneneHnn. Teopusa oCaXaeHus Kpuctannnmdecknx n amopdgHblix ocagkos. PacyeTbl B
rpaBMMETPUYECKOM aHanuse.

16 MeTogbl KONMMYECTBEHHOro aHanu3a, ero 3agadun. [lpumMeHeHue MeToLoB
KOJNIMYECTBEHHOIO aHanM3a B TEXHOXMMNYECKOM KOHTpone. CyLHOCTb rPaBUMETPUYECKOTrO

aHanmsa. XvmMmu4deckas nocyga v npmbopbl BECOBOro (rpaBMMETPUYECKOro) aHanmaa.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
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17 Knaccudukaums MeTogoB TUTPUMETPUYECKOrO aHanmsa. XmmMuyeckasi nocyaa u
npnbopbl 06 bEMHOr0 (TUTPUMETPUYECKOIO) aHanmnsa.

18 CywWHOCTb MeToda KUCHOTHO-OCHOBHOIO TUTpoOBaHUSA. Paboune pacTtBOpbl.
NHaukaTopsl. NpumMmeHeHne meToga B TEXHOXMMUYECKOM KOHTPOJIE.

19 PacyeTbl B TUTPUMETPUYECKOM aHanunse.

20 Pac4yeTbl B KUCITOTHO-OCHOBHOM MeToe.

21 MeToabl pedoKcUMeTpun: nepmaHraHatoMmetTpmus u nogometpud. CyLHOCTb
meToaoB. Paboune pacteopbl. MHAnKaTopsl. NpumeHeHne MeTogoB B TEXHOXMMUYECKOM
KOHTpore.

22 Pac4yeTbl B MeTOAE NepMaHraHaToMeTpum.

23 Pac4eTbl B MeTO4E NOAOMETPUMN.

24 MeTogbl ocaxgeHuss UM KoMmnnekcoobpasoBaHuda. CylWHOCTb  MeTOoAoB
apreHTomMeTpum n KomnnekcoHomeTpuun. Paboumne pacteopbl. HAnKaTopsbl. NpuMeHeHue
METOAOB B TEXHOXMMWYECKOM KOHTpone. PacyeTbl B MeTogax OCaXOeHus W
KomnnekcoobpasoBaHusi.

25 ®uanKo-xMmMuyeckne MeTodbl aHanusa, UX CYLWHOCTb U MNPenMyLLecTBO Haj
Xnmuyecknmn metogamm. CyLHOCTb U 3Ha4YeHne konopumeTpudeckoro metoga. lNMpunbopel

KONmopuMeTpu4eckoro MeToaa aHanumsaa.

BuOdbl KoHmMporns:
1. [lNpoBepka nNpaBUMBHOCTU BbLINOMHEHUS 3a4aHWUN, BbIMOSIHEHHbLIX pPacyeToB
nabopaTopHOro aKCnepuMeHTa U Ux aHanumsa.

2. YCTHbIN onpoc.

LokymeHm yripaensiemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycs e 1C: Konnedx
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Cnucok ncnonb3oBaHHbIX MCTOYHUKOB

Buabl UICTOYHUKOB

HaunmeHoBaHue peKkoMeHAQyeMbIX y‘-leGHle U3gaHun

OcHoBHble 1. Kyapsawesa, H. C.®usnyeckasa n konnovaHas XmmMusa [SnNeKTPOHHbIN pecypc]
: y4ebBHMK 1 NpakTMKym ansa cped. npod. obpasosaHus / H. C. Kygpsiwesa, J1. T.
BoHpapesa. - 2-e usg., ucnp. n gon. - Mocksa : FOpawt, 2020. - on-line
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