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1. OBIIME ITOJIOXKXEHUSA

HopmaTuBHBIE TOKYMEHTBI, HCNIOJIb3yeMble PU pa3padoTke 0OCHOBHOM 00pa3oBaTeJbLHOM
NpOrpaMMbl

HopmartusHayto npaBoByto 6a3y pa3paboTku pabouei mporpaMMbl IUCHUIUIMHBI COCTABISIOT:

OenepanbHbiii 3akoH oT 29 aekabps 2012 roma Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
Oenepanym» (C y4eTOM JIOTMOTHEHUH U U3MEHEHUH );

®enepanphplii 3ak0oH 0T 31.07.2020 r Ne304-®3 «O BHeceHMHM u3MeHeHUil B dDenepanbHbIN
3akoH «O0 ob6pazoBanum B Poccuiickoit @enepannmy» 1Mo BOIIPOCaAM BOCITUTAHHS 00 YIaIOIIIXCS»;

«[lopsimox  opraHm3anmi M OCYIIECTBICHHUS  OOpa30OBAaTENbHOW  JEATEIBHOCTH IO
00pazoBaTeNbLHEIM TIPOTPaMMaM BBICIIIETO OOpa3oBaHUS — MporpaMMaM OakalaBpHara, MporpaMMam
CIELUAINCTA, IPOrpaMMaM MarucTpaTypbl», YTBEpKICHHbIH NpuKazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 05.04.2017 r N 301;

®DenepanbHbIA TOCYJAPCTBEHHBINH 00pa30BaTeNbHbIN cTaHAapT Beiciiero oopasosanus (OPI'OC BO)
(®r'oC-3++) mo nampasiennro noarotoBkd 18.03.01 Xwumudeckass TEXHONOTHS, YTBEPKICHHOTO
npukazoM MuHHcTepcTBa oOpa3oBanus W Hayku Poccuiickoit ®@enepammu ot 7 aBrycta 2020 1. Ne
922(3apeructpuponado B Muntocte Poccun 19 asrycra 2020 r. N 59336);

[lonoxeHne O MPAKTUYECKOM MOATOTOBKE OOydYaloIIMXCs, YTBEPXKICHHOE MPUKA30M
MuHucTepcTBa HayKH U Bbicuiero oOpasoBanus Poccuiickoit denepannu 1 MuHHCTEPCTBA TIPOCBEIICHUS
Poccuiickoit @enepanuu ot 5 aBrycra 2020 . N 885/390 (3apeructpupoBaH MHHHUCTEPCTBOM IOCTHIIUH
Poccwuiickoit @enepanuu 11 centsops 2020 r., peructpannonssiii N 59778);

[Mpukas MunucrepcTBa 00pazoBanusi U Hayku Poccuiickoit Dexepaunu ot 27 Hostops 2015 N
1383 "OO yrBepxmennu IlomokeHHS O TIPAKTHUKE OOYYarONIUXCsS, OCBAaHBAIONINX OCHOBHBIC
npodeccuoHaNbHBIe  00pa3oBaTeNbHBIE MPOTPaMMBbl  BBICIIETO  00Opa3oBaHMs"  3aperducTPHPOBaH
MunucrepcrBoM toctuimu Poccutickoit deneparuu 18 nexadps 2015 r., peructpanuonnsiii N 40168);

MeTtoanveckuMy peKOMEHIAIMSMHI IO OpraHU3aluy 00pa30BaTEIbHOTO Mpoliecca sl 00ydeHHs
WHBAJIUIOB W JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS B 00pa30BaTENILHBIX OPTaHH3AMUIX
BBICLIETO OOpa30BaHWS, B TOM YHCIIE OCHAIEHHOCTH O0pa30BaTeNbHOro mporecca (yTBEpP)KICHBI
3amectuTesieM MunancTpa oOpasoBanus u Hayku PO A.A. Kimumossim ot 08.04.2014 No AK-44/058H)

Vcrap ®I'BOY BO PXTY um. JI.. Menpneneena,

[Tonoxenne o HoBomockoBckom urctutyte (Gunmnane) PXTY um. JI.1. Menneneesa.

JlokanbHble HOpMaTHBHBIE akThl HoBomockoBckoro mHctutyTa (Qummana) PXTY um. J.U.
Menneneesa.

[TonoxxeHne o0 MOPSIKE OpraHU3alMU U OCYIIECTBICHHS 00pa30BaTENbHOW JESATEIBHOCTU I10
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIIEr0 OOpa30BaHUs - MporpaMMam OakajgaBpHara, MporpaMmmamM
crienuanuTeTa, nporpammam marucrparypsl B HU PXTY um. JI.11. MeHaeneeBa, NPpUHATHIM pPEIIEHUEM
VYuenoro copeta HU PXTY um. JI.1. Menneneena ot 30.10.2019;

[TonoxeHus: 00 ANEKTPOHHON WHPOPMALMOHHO-00pa3oBaTeNnbHOW cpeae HoBOMOCKOBCKOTO
uHcTHTYTa ((unuana) ¢eaepalbHOrO TOCyIapCTBEHHOrO OOJPKETHOrO 00Pa30BaTENbHOIO YUPEKICHUS
BEICIIEro  oOpa3oBaHus «POCCHIICKMII  XMMHKO-TEXHOJOTHYeCKHid yHuBepcuteT umenn J[.U.
Meunneneesay»

OcHoBHast npodeccroHanbHas oOpa3oBarenbHas nporpamma (namee — Ilporpamma, OIIOIT)
COCTaBJIeHa B COOTBETCTBHU ¢ TpeboBaHusimMu DeepanbHOro rocyJapcTBEHHOTO 00pa3oBaTEIbHOrO
CTaH/japra BBICIIEr0 00pa3oBaHus (ypoBeHb OakajaBpuaTa) mo Hampasienuto noiroroku 18.03.01
XuMUYecKasi TEXHOJIOTHS, YTBEP>KICHHOTO MpHKa3oM MUHHCTEpCTBAa OOpa3oBaHMUS W HAYKU
Poccutickoit ®enepamuu ot 7 aBrycra 2020 r. Ne 922(3apeructpupoano B Muntocte Poccuu 19
aBrycta 2020 r. N 59336) (®I'OC BO), pekomenaarmsmu YueOHO-MeTOMHYecKoi komuccun HU
PXTY wum. JI.M. MeHzaeneeBa M HAKOIUICHHBIM OIIBITOM MPEINOJaBaHUs IUCIHUILIMHBI Kadeapoi
«DyngamentanbHass xuMuws»»HUPXTY wum. .M. MenzeneeBa (manee — MHuctutyt). [Iporpamma
paccunTaHa Ha U3ydeHHe TUCIUIUINHBI B TeueHHe 3,4 CeMeCTpOB.

KoHTposb ycieBaeMOCTH CTYI€HTOB BEETCS 10 MPUHATON B IHCTUTYTE cUCTEME.

Pabouas mporpaMma JUCHMIUIMHBI MOXKET OBITh peaii30BaHa C MPHUMEHEHHUEM 3JIEKTPOHHOTO



O6y‘-ICHI/I}I U JUCTAaHIIUMOHHBIX 06pa3OBaTCJII>HLIX TEXHOJIOTHH TTOJTHOCTHIO MJIM YaCTHUYIHO.

2. IEJIb Y1 3AJTIAYM OCBOEHHW A YYEBHOM TACIUTLIIAHBI

Lenbto ocBOeHHS OUCLUMILTUHBI SIBISETCS oOecrieueHne 0a30BOM MOATOTOBKM CTYAEHTOB B 00JacTu
TEOPETUYECKUX OCHOB METOJOB aHaiu3a, MNPUHLUUIOB W METOJOB HACHTH(OUKAUH XUMHUYECKUX
COCIVHEHHUH, ONpEeNeIeHNH KauyeCTBEHHOIO U KOJIMYECTBEHHOIO COCTaBa BEIIECTBA, OBJIAJCHUU
HaBBIKaMU pa0OThI HA COBPEMEHHBIX aHAIMTHYECKUX NPUOOpaXx.

3anaun npenoAaBaHus JUCIUTUIMHBL

- OBJIa/ICHUE TEOPETUUECKUMH OCHOBAMH COBPEMEHHBIX METOOB aHAIN3a;

- YMEHHE TPaMOTHO IIOCTaBUTh M PELINTh AHAJUTHUYECKYIO 3aJady II0 OINPElEesIEHHIO COCTaBa
00BeKTa;
- mpuoOpeTeHNe HaBBIKOB M MPHEMOB AaHATUTHYECKOTO SKCIICPUMEHTA, allapaTypHO-U3MEPUTEIHLHOTO
NOJX0/1a K aHAIIU3Y;
- 3HAKOMCTBO C aHaJUTHYEeCKOW MeTponorueii, OBM Kkak cpeACTBOM HCCIENOBAaHUS U OLCHKHU
pe3yabTaTOB aHAIM3A.

3. MECTO JUCHHUINIJIMHBI B CTPYKTYPE OO

Hucuumnuaa B1.0.17 «AHamutudeckas Xumusi W (DU3MKO-XMMHYSCKUE METOABl aHaIn3a
OTHOCHTCA K 0a30Boi wactu Onoka 1 Juctummuas! (Moxynn). O0s3aTenpHas 4acThb.
J1st OCBOEHMS TUCIMILTMHBI HEOOXOIMMBI KOMIICTECHIINH, CPOPMUPOBAHHBIE B PAMKaX U3yUYCHUS
CIICAYIOIINX JUCIMIUIMH: HEOpPTaHWYeCcKasi XUMUsI, TPUKIIaaHas nH(OPMaTHKa, BBICIIAs MATEMaTHKa,
¢u3rKa, OpraHuvecKast XUMUS.

4. TPEBOBAHUA K PE3Y/IbTATAM OCBOEHNA ANCUUNMTNHDI

M3yyeHne gucumnanHbl HanpasaeHo Ha npuobpeTeHne cneayolmx KOMIIeTeHIMM:
- Obmenpodeccrnonanpable KommnereHIwH (OI1K) 1 MHANKATOPBI UX TOCTIKEHUS

Haumenosanue

KaTeropuu (TPYIIIH)
oOrmenpogeccrnonan
bHBIX KOMIETCHIINH

Kox 1 HanmeHoBaHMe
OIIK BbIycKHHKA

Kon u HaumenoBanue nuaukatopa goctikenus OIK

EcrecTBeHHOHAyU-
Has TIOATOTOBKA

OIIK-1.CnocoGen n3yyars,
aHaJIM3UPOBATh,
HCIIOJIh30BaTh MEXaHU3MBI
XUMHUYICCKUX PEAKITHIA,
MPOUCXOISIIIINX B
TEXHOJIOTHUECKUX MPOLECccax
U OKpPYKaIOILEM MHPE,
OCHOBBIBASICh Ha 3HAHUAX O
CTPOCHHUH BEIIECTBA, TPUPOIEC
XAMHYECKOH CBSI3H U
CBOMCTBAxX pa3IUYHbIX
KJIACCOB XUMUYECKUX
3JIEMECHTOB, COCAUHCHUM,
BCIICCTB U MaTepManos

OIIK-1.1.3HaeT OCHOBHBIE CBEIEHUS O MEXAHH3MaX XMMHUYECKUX
PpeaKimii, CTPOEHMH BEIECTBA, IPHPOJIE XUMHIECKOH CBI3H U
CBOMCTBax PasjINYHBIX KJIACCOB XMMUYECKUX DIIEMEHTOB, COEMHEHHH,
BEIIECTB U MaTEPUAJIOB;

OIIK-1.2.Crioco6en aHanu3upoBaTh U UCIONb30BaTh CBEICHHUS O
MeXaHN3MaX XMMHUECKUX PEAKIMH, CTPOEHNH BEIECTBA, TIPUPOJIE
XHMHYECKOM CBSI3U U CBOMCTBAX Pa3IMUHBIX KJIACCOB XMMHYECKUX
JIIEMEHTOB, COEMHEHHNH, BEIECTB U MATEPUAIIOB B TEXHOJIOTUUECKHX
MPOIIECCaX U OKPYKAIOIIEM MUPE;

OIIK-1.3.BnasieeT HaBbIKAMH NPOBEICHUS XMMHYECKOTO aHAJN3a;
UCTIOJIB30BaHUEM CIIPABOYHOM XMMUYIECKON JIMTEPATYPhI; METOIaMU
TIPOBEICHHS] XMMHYIECKHX PEAKIIMI 1 TIPOLIECCOB

OIIK-2.Cnocoben
HCIIOJIBb30BATh
MareMaTH4YecKue,
¢uzndeckue, GU3NKO-
XUMHYECKHE, XUMUYECKIE
METO/IBI JUISl PEIICHHs 331249
podecCHOHATBHOM

NS TeIbHOCTH

OIIK-2.1.3naeT  COBpEMEHHBIE MareMaTHYecKue M (HU3MKO-
XUMHYECKHE METOABI Ui DENIEHWsA 3a7ad  TpOPeCCHOHATBHOM
JESTENbHOCTH,

OIIK-2.2.BnaseeT ¥ WUCTOJNB3yeT COBPEMEHHBIE METOABI M Oasbl
JAHHBIX JUIS pEIICHHs 3a/1a4 PO(eCcCHOHATBHON IS TEIbHOCTH;
OIIK-2.3. TlpuMeHseT OCHOBHBIE SKCIIEPMMEHTATBHBIE METOIBI
HCCIeTOBaHNUs (PU3NKO-XMMUYECKUX CBOMCTB BEIIECTB, a TAKIKE
TEOPETUYECKIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIAH K PEIICHHIO
MMPAKTUYECKIX BOMPOCOB XMMHIECKON TEXHOJIOTHH

OIIK-5.Cnoco6en
OCYLIECTBIATH
SKCIIEPUMEHTAITLHBIE
HCCIICIOBAHUS U MCTIBITAHUS

OIIK-5.1.Crioco6Gen  MaHupoBaTh ¥ NPOBOAMTH (PU3UYECKHE U
XUMHYECKUE IKCIIEPUMEHTHI, TIPOBOUTH 00pabOTKY UX PE3YIbTATOB U
OIIEHMBATH MOTPENIHOCTH, BBIIBUTATh TUIOTE3Bl M YCTAHABIMBATDH
IPaHUIbl MX TPUMEHEHHs, MPUMEHATh METOIbl MATEMATHIECKOTO




aHAIM3a U MOJIENMPOBAHMS, TEOPETUUECKOTO M IKCIEPHMMEHTAILHOTO
HUCCIEeN0BaHUA,

OIIK-5.2.ToroB W3y4aTh Hay4YHO-TEXHUYECKYIO HMH(OPMALHIO,
OTEUECTBEHHBIH M 3apyOEKHBIM ONBIT IO TEMATUKE HCCIENOBAHM,
MOJATOTOBKY ~ JOKYMEHTAllMH, TMPOEKTOB IUIAHOB W IIPOrpaMm
MPOBEIEHHS OT/IENBHBIX 3TAIOB PadoT;

OIIK-5.3. ToroB wucHonp30BaTh 3HAHME CBOWCTB XUMHYECKHMX
SJIEMEHTOB, COEAMHEHHI M MATEPUAlOB HA MUX OCHOBE U PEIICHHUS

Mo 3aJaHHOM  METOJIHUKE,
MPOBOAUTL HAONIONECHUSA U
U3MEpPEeHUs C  yderoM
TpeGoBaHM TEXHUKH
0e30IMacHOCTH,
o0OpabaTeIBaTh u
HHTEpIPETUPOBATE
9KCIICpHMEHTAIbHBIE
JIaHHBIE

3a71a4 PO(ECCHOHAIBHOMN AESATEIBHOCTH

—Ilpodeccuonansusie komnereHumu (1K) 1 ”HAUKATOPBI UX JOCTHIKCHUS:

OcHoBaHue
mpo (beiacli?);ianoﬁ Oizifciﬂn Kon u Kon u HaumeHOBaHUE (npodeccronanbHbIi
HaumeHoBanue [IK |unnukaropa noctmxenus [1K| CTaHIAPT, aHAIHA3 OmbITa)
JeSITeIbHOCTH 3HAHUA OGOBIIEHHbIE TPY/IOBBIE
GbyHKIIH
HayuHo-ucciieqoBaTe1bCKUil THII 33124 NPO(eCcCHOHAIBLHOM 1eATeJbHOCTH
Brinonnenue Xumuueckoe, [[1IK-5. CrmocoGen| [TK-5.3. Fotos ucnone3oBats | AHanu3 — TpeboBaHuil K
(hyHIaMEHTAIBHBIX | XHMHUKO- OCYIIECTBIIATD 3HAaHHE CBOMCTB XMMHYECKHX | IIPpO(eCCHOHATBLHBIM
1 TIPUKJIATHBIX TEXHOJIOTHYE gg;:giii?enpziinzs 3JIEMEHTOB, COCIMHEHNH 1 KOMIETCHIIHAM,
paboT MOMCKOBOTO, | CKOE I yé‘;eﬁg;a;;’:;z X OCHOBC JUIL | fpe rbsIBIISIEMBIM K
TEOPETHICCKOTO H | TPOU3BOJICT- BEIITY CKHIKAM
3KCEepI/IMeHTaJ'IBHO B(r)); : P opMaLH Y| mpobeccroRaTeHOI Har[gaBneHm TIOJITOTOBKH
[pC3yJIbTaTOB IEeATEIbHOCTHA
TO XapakTepa ¢ HCCIICI0BAHNH, Ha PBIHKE Tpyaa,
LEITBIO BLILOJIHATE 00001IIeHHE  3apyOEIKHOTO
OIlpeCIeHUs 3KCIIEPUMEHTHI a OIIBITA, MIPOBEICHUS
TEXHUYECCKHUX 0(pOpMIIATE KOHCYJIbTallui C
XapaKTEePUCTUK PesyJIbTaThl BEAYIMU
HOBOMH TEXHUKH, & HCCICAOBAHIH " paboToaTensamu,
TaKXKe KOMILUIEKca paspagorok, 00BeTMHCHUAMHU
TOTOBHOCTbH v
pabot o OCYIICCTRINTS pa60T0€[aT€J‘I€I/I oTpaciy, B
pa3paboTke 3 TTO/IFOTOBKY KOTOpPOH  BOCTpeOOBaHBI
TEXHOJIOTHYECKOM JOKYMEHTALH, BEIITYCKHUKH B  paMKax
JIOKYMEHTAIUH. NPOEKTOB IUIAHOB | HaTpaBJICHHUS TIOATOTOBKH.
HporpamMm [IpodeccrnonambHEII
TPOBEACHNA CTaHmapT 40.011
OTACIBbHBIX 3TaIloOB
paGor «Crnenuanuct mo HaydHO-
HCCIIEI0BATEIIHCKIM u
OTIBITHO-KOHCTPYKTOPCKHAM
paszpaboTkam»,

YTBEP)KIACHHBIA IIPUKA30M
MunucrepcTtBa Tpyna u
COLMAIIbHOU 3aLIUTHI
Poccuiickoit  @enepanuu
o1 04.03.2014 Ne 121 =,

O6o6ueHHas
GyHKIHSA.

A. TIpoBeneHue Hay4HO-
HCCIIEAOBATEIBCKUX u
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTJETbHBIM

TpyAoOBas

pazmenam TeMmbl. A/02.5.
Ocy1ecTBieHe
BBITTOJTHCHUS
9KCIICPUMCHTOB u
oopMIICHHS PE3YIIETATOB
HCCieI0BaHu u
pa3paboTok (ypoBeHb

KBaTH(HUKAINN - 5).




B pe3yjabTare U3y4YeHUst JUCHUIVIMHBI CTYICHT 6aKanaBpnaTaz[0J1meH:

3namo:
- METOJIbI KAYECTBCHHOTO KOHTPOJISI XUMHUYCCKUX TPOIIECCOB;
- METO/IbI KOJIMYCCTBCHHOTO XUMHUYECKOTO B (DU3UKO-XUMHUYCCKOTO aHATN3a,;
- OCHOBBI BO3MOXKHOCTEH ¥ OTPAaHUYCHUHN MPUMEHEHUS aHATUTHYCCKUX METOJIOB
-00IIUe MOIXOBI K aHAIH3Y;
-aJITOPUTM MPOBEACHUS MPEABAPUTEIBHBIX OMCPAITHIA;
-METOJIbI pacyeTa KOJMIECTBA BEIIeCTRA.
Ymemon:
- OCYIIECCTBIIATH BBIOOP METO/Ia [T 00paOOTKH TaHHBIX B COOTBETCTBHH C IIOCTABIICHHO 3a1auei;
- aHAIM3UPOBATH PE3YIBTATHI PACICTOB U OOOCHOBHIBATH MOJYUCHHBIC BHIBOJIEI,
- ITTAHUPOBATh XMMHYECKHIHA IKCTIEPUMEHT, POTHO3UPOBATH PE3YIIbTATHl IKCIIEPHMEHTA;
-MHTEPIIPETUPOBATH MOJIYUCHHBIC YKCIIEPIMEHTAIBHBIE PE3yIIBTATHI,
- o1leHUBaTh 3()(HEKTUBHOCTH IKCIICPUMEHTAIBHBIX METO/IOB;
- BBIOMpATh METOJ WCCIICJIOBAaHUS, METOIUKY IPOBEICHHS JKCICPUMEHTa B COOTBETCTBHU C IOCTABJICHHBIMHU
3aJa4yaMu;
- MPOBECTH METPOJIOTHUYCCKYIO OIIEHKY MOTPEIIHOCTH PE3YIbTaTOB H3MEPCHHUIA;
- MPOBECTH U3MEPEHHUE U OLICHUTDH PE3YJIbTAT PEIICHHSI KOHKPETHON aHATUTUYICCKOM 3a1auu.
Bnaoems:
-METO/IaMH TEOPETHIECKOTO B SKCIICPUMEHTAILHOTO UCCIICTOBAHHUS;
-HaBBIKAMH MMPAUMEHEHHS COBPEMEHHOTO MAaTEeMaTHUECKOTO HHCTPYMEHTAPHS JUIS PEIICHUS XUMIUECKUX 3a71a4;
- TEXHAKOH SKCIIEpUMEHTA;
- IpHeMaMH BBITIOTHEHUS SKCIIEPUMEHTA 0 3aaHHOW WIIN BBIOPAaHHOH METOTHKE;
- TEXHUKOM COCTaBJIEHUS CXEMBI aHAIN3a aHAJINTa;

5. OBBbEM JUCHUIIVIMHBI 1 BUJIBI OBPA3OBATEJIBHOI'O ITPOLECCA

Cemectp 5
Cemectp (bI)
Bun yae6HO# paboThI Bcero yac. qac
5
KonTakTHas padoTa o0y4yalomerocsi ¢ 16.3 16.3
neJaroruyecKuMM padoTHUKaAMU (BCEro) ' '
KontakTHas padoTa, 16 16
B TOM YHCJIC! - -
Jlexuuun 2 2
Jlabopartopusie padots (JIP) 14 14
[IpakTrueckue 3aHITUL
CamocTosiTeJibHasi padoTa (Bcero) 119 119
B toMm uucne: - -
KonTakTHasi caMmocTosiTeIbHAS paGoTa
(TpymnoBbie KOHCYJIbTAIIMK U WHIAMBHYaTbHAS
paboTa 00yvaronuxcs ¢ MeIaroruaecKuM
pabOTHUKOM )
ITpopaboTka JEKIMOHHOTO MaTepuaia 10 10
[ToaroToBKa K 1a00PaTOPHBIM 3aHATHAM 10 10
TToAroToBKa K MPAKTUIECKUM 3aHSITHIM
Jlpyeue 8udvi camocmosimenvHou pabomol
BrimonHeHue KOHTPOJIBLHON PaObOTHI 99 99
IMoaroToBKa K TECTUPOBAHHIO
IIpomexyTouHast artecTanuy (IK3aMeH) 8,7 8,7
KoHTakTHasi pa6oTa — MPOMEKyTOUHASI 03 03
aTrTecTanus ! !
ITogroroBka k caade 3auera
OO0mas Tpya10eMKOCTh yac. 144 144
3.€. 4 4




Cemectp 6

CemecTpsl
Bun yueGHO# paboThI Bcero ax.uac. ak.gac
6
KonTakTHas paﬁoTa oﬁyqaloumxcn ¢ nmpemnoaaBaTejieM 16 16
(Bcero)
B tom uucae: - -
Jlexmmn 2 2
JlaGopatopusie pabots! (JIP) 14 14
CamocrosiTeJbHasi padoTa (Bcero) 88 88
B tom uucae: - -
Kontponbnas pabora 62 62
IToaroToBka k coOeceI0BaHUIO IO KOHTPOIEHON 10 10
pabote
IMoxroroBka k nmabopaTOpHBEIM paboTaMm 12 12
[ToAroToBKa K TECTUPOBAHHOMY 3a4ETY 4 4
Bun atrecranuu (auddepeHunpoBaHHbIi 4 4
3a4er)
OO61mas TPyA0eMKOCTh aK.Jac. 108 108
3.e. 8 8
6. COIEP KAHUE JUCHUITJINHBI
6.1. Pa3ngesnl AMCIUILIMHBI M BUABLI 3AHATHIA
5 cemectp
JIa6.
b Jlexuuu CPC Bcero
pasn HanmenoBanue pazaena AMCHUIUIMHBL 3aHATHSA
Jac. Jac. Jac.
ena Jac.
1. . Ilpenmer u 3agaum XUMHUYECKHUX METOJIOB aHAI]
1 | amamuTHYeCKOro KOHTpOMS 1 1
2 Dramnsl MPOBEACHUA KOJJUYECTBEHHOI'O XUMUYECKOTO 1 1 10 12
aHanm3a.
Borun
3 CJICHUA B TUTPUMETPUUCCKUX METOoaax 1 20 21
aHanu3a
4 OCHOBBI KUCJIOTHO-OCHOBHOT'O TUTPOBaHHS 6 25 31
OCHOBBI METOJIOB KOMIIEKCOHOMETPUYECKOTO
5 s " 6 24 30
TUTPOBAaHUA
6 ['ereporeHHbIe paBHOBECHS B aHATUTHICCKON XHMHUH 20 20
7 OCHOBI:I METOJA0B OKHCIHUTEIIbHO- 20 20
BOCCTAHOBHUTECJIHLHOI'O TUTPOBAHUSA
Tlooecomoska Kk umo2o80my KOMHLIOMEPHOMY
8
mecmuposanuro (UKT)
9 Dk3zamen 8,7
Bcero 2 14 119 144
6 cemecTp
JIa6.
Jlexun CPC Bcero
No pasaecia HaunmeHoBanne pa3aciia ATUCIUILITAHBL 3aHATUA
Jac. Jac. Jac.
Jac.




BBenenue (ycTaHOBOYHAS JICKIIHSA)

0O030p cHeKTpaIbHBIX METOOB aHAIN3A.
2 KonmiaecTBeHHEIE pacdeThl B CIEKTPaIbHBIX 0,5 4 20 245
MeToax aHallh3a.

OdopmiteHne 1ab0paTOpHBIX PadoT
3 MOJrOTOBKA K IPaKTHKyMYy IO 4 4
CIIEKTPAIbHBIMMETOIaM aHAIIM3a

00630p ANMEKTPOXUMHICCKAX METOIOB
4 aHanu3a. KonmuecTBEHHBIE pacyeThl B 0,5 4 20 24,5
JIEKTPOXUMHYCCKAX METOJaX aHaJm3a.

Odopmiienne 1ab0paTOpHBIX PaboOT K
5 MOJTOTOBKA K MPAaKTHKYMy IO 4 4
NIEKTPOXUMHUIECKHM METO[aM aHAIIN3a

00630p xpomarorpaduIeckux MeTOI0B
pasznenenus u aHanu3a. KonuuectBeHHbIe
pacdeTsl B XpoMaTorpauIecKux MeTonax
aHaIHM3a.

0,5 4 20 24,5

OdopmiieHre 1ab60paTOpHBIX PadOT U
7 MOJrOTOBKA K IPaKTHKyMy IO 4 4
XpoMaTorpoahi4ecKuM MeTo1aM aHaIIH3a

8 OdopmiteHre KOHTPOIBEHOH PaOOTHI 6 6
9 CobecenoBaHre 0 KOHTPOJILHOM paboTe 2 10 12
10 JucdepeHnrpoBaHHbIH 3a4eT (TeCT) 4
Bcezo 2 14 88 108
6.2. Conep:xaHue pa3/ie/i0B M CHUILITHHbBI
HaumenoBanue
pa3nena (moapasaesia) Conep:xanue nmojapasiesa
JUCIHUILINHBI

5 cemecTp

Pa3gen 1. BReaenue B aHATUTHYECKYIO XUMUIO

[peamer anamutnueckorr xummu (AX). Mectro AX cpemn apyrux Hayk. 3HadeHHe AX B Hayke, TEXHHKE, MMPOMBIIUICHHOCTH.
(OCHOBHBIE OOBEKTHI aHANMN3a. XUMHUYECKHH KOHTPOJIb MPON3BoACTBa. Kitaccudukanus meTonoB aHamu3a. Kiaccupukanus XUMHIECKHX
MeTO0B aHanu3a. KauecTBeHHbIH U KOJTMYECTBEHHBIN aHAIN3bL.

Pa3)1e.11 2. TeOpCTH‘IeCKI/Ie OCHOBBI U OTallbl XUMHYCCKOI'O KAUYCCTBCHHOT'O aHAJIN3a

Knaccudukaiiust XUMAYECKUX METOJIOB KaueCTBEHHOT0 aHami3a. OCOOCHHOCTH M XapaKTEPUCTHKH aHAJTMTHUECKUX PEaKIIUi, CIIOCO0b]
M YCJIOBHS X MPOBEICHHUS, YyBCTBUTEIBHOCTh, aKTHBHOCTh U CIEIHM(DUIHOCT peakimii. JIpoOHBIN M CHCTEMAaTHUECKHI X0/ aHau3a.
IKrmaccugukanus KaTHOHOB U aHHOHOB.

Pa:me.ﬂ 3. Dramnsl MMPOBEACHU KOJIMYECCTBECHHOI'0 XUMHWYCCKOI'O aHaIM3a.

Bri6op Merona ananmza. OCHOBHBIE CTaJIMH IPOBEICHUS aHAIN3a: OTOOp MPOOBI; MOATOTOBKA MPOOHI K aHAN3Y; pa3iioKeHHne MpoOsL,
nepeBescHHe MPOObl B PacTBOp, YCTPAaHEHHE BIMSHHUS MEUIAIONIMX KOMIIOHEHTOB; MPOBEJCHHE aHAJIUTHYECKUX PEaKIUil; H3MEpeHHE
AHATMTHYECKOTO CHrHaja. MEeTpOJIOrHYecKHe OCHOBBI AHAJIMTHYECKOH XHMMHH. [IOrpelIHOCTH, BO3ZHUKAMOIIME HA Pa3HBIX CTaIHAX
MPOBE/ICHNUS aHAIN3A.

Pa3uen 4. Briunciienus B TUTPUMCTPUYCCKUX METOJAaX aHaJIn3a

Envanipl konuuectBa BemectBa. CrocoObl BHIPOKCHUsI KOHLEHTpauuid. BoruncieHne ¢aktopa SKBUBAJCHTHOCTH M SKBHBAJICHTA.
PacueTbl B THTPUMETPHUUYECKOM aHAjJM3e: CYIIHOCTh TUTPHUMETPUH; CTaHIAPTHBIC PACTBOPHI M CIIOCOOBI MX IMPUTOTOBJICHHMS; BHUJIBI
TUTPOBAHUS: TPSIMOE, 0OpaTHOE (TI0 OCTATKY), THTPOBaHUE 3aMecTuTeNsl. KpuBble THTPOBAHMUSI.

Paspean S. TeopeTnueckue 0OCHOBBI TUTPUMETPUUECKUX METOJOB aHAIM3a



5.1KucnoTHO-0CHOBHOE THTPOBAHUE

3akon peiictBus Macc. KoHcranTsl paBHOBecHs. CHIIBHBIE U CJIA0OBIE JJICKTPOJIUTHI.
KoHCTaHThl AMccOLMAalMU KUCIOT U ocHoBaHuWil. IlpoTonuruueckas teopus bpeHcrena-|
Uloypu. VYpaBHEHHSI MaTepuUaJbHOrO OajaHca U AJICKTPOHEHTPaIbHOCTH. VOHHOE
nmpousBeneHrne Boasl. Pacuer pH B pacTBOpax CHIBHBIX U CHa0BIX KHCIOT M OCHOBAHHIA.
bydepusie pacTBopsl. 3HaueHHe OydepHBIX pacTBOPOB B XMMHUYeCKOM aHamu3e. Pacuer
KOHIICHTpallMl HMOHOB Bojxopoma W pH B OydepHsIx pacTtBopax. ['maponms couei.
Brruncnenue pH B pacTBopax ruApOIU3YIOIIUXCS COJICH.
CyIHOCTBKUCIOTHO-OCHOBHOIO ~ TUTpoBaHUs.  KpuBble  THTpOBaHHA B  METOJE
HelTpanu3anud. KpHBble TUTPOBAaHUS CHWIBHBIX M CIa0BIX OJHOOCHOBHBIX KHCIOT U
ocHOBaHUH. KHCIOTHO-OCHOBHBIE HMHIMKATOPHL. BpIOOp HMHAMKATOPOB B  METOMAE
HelTpanu3anuy. VIHIUKaTOpHbIe OIIHOKY M MX BBIYHUCIECHHE. TUTPOBaHHE MHOTOOCHOBHBIX
KHCJIOT U OCHOBAaHMHU, KHCIIBIX COJIEH U coiell calbIX KHCIOT U ocHOBaHUM. [IpakTHyeckoe

MPUMCHCHUE KHUCJIOTHO-OCHOBHOI'O TUTPOBaHHUA [JId aHaJu3a HEOPraHU4YCeCKHUX U
NrAHUUSCKUY REINISCTR

5.2 KoMIIIeKCOHOMETPAUIECKOE
TUTPOBAHHE

OOmas xapakTepHUCTHKa METOJa HCIOJIB30BAaHMS PEaKIUil KOMIIIEKCOOOpa3oBaHUS B
QHANMMTHYeCKOl XumMmuu. Jlucconuamys M YCTOWYHMBOCTE KOMIDIEKCOB B PacTBOpPaXx.
KoHCTaHTBl YCTOMYMBOCTH W HecToiikocTdu. CTyneHuaToe paBHOBecHe. llcrmonb3oBaHue|
KOMITJICKCHBIX COCMHEHHI B aHAIIU3€ JUIs KOJMYECTBEHHOTO ONpPEAeIeHUS HOHOB.
CyIIHOCTh METOJa KOMIUIEKCOHOMETPHH. KOMIIIEKCOHBI, X MPHUMEHEHHE B XHMHUYECKOM
aHammze. Kpusble TtutpoBanus ¢ OJTA. CrocoObl OOHAapYyKeHHs KOHEYHOH TOYKH
TUTPOBAaHUS.  METAUIONHIUKATOPEl,  CYNIHOCTh HMX  JCHCTBHA.  AHAJIUTHYCCKHE
BO3MOKHOCTH KOMIIJIEKCOHOMETPUYECKOTO METO/1a.

5.3 OxucnuTensHO BOCCTAHOBUTEND-
HOE TUTPOBaHHUE

CyImHOCTh METOJa  OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO  THTPOBaHUSA.OCOOCHHOCTH)
[peaKuii OKUCIICHHS-BOCCTAHOBICHHUS, KCIOJB3YEeMbIX B aHamu3e. OKUCIUTEIHHO-
BOCCTAaHOBHUTENBbHBIH  ToOTeHIMan.  YpaBHenue  Hepucra.  Hampasnenune  OBP.
Knaccuduramuss METOJAOB OKHCIHTEIBHO-BOCCTAHOBHUTENILHOTO TUTPOBaHUs. KpuBbIe
ruTpoBaHus. DakToOphl, BIMAIONIAEC HA BEIWYMHY CKadka TUTpoBaHUs. CrocoOsl
OTIpEIeICHNsT TOYKM DSKBHBAJCHTHOCTH B METOJaX OKHCIHUTEIbHO-BOCCTAHOBHTEILHOTO

TUTPOBAHUS.
[lepmaHTraHaTOMETpPHSL. XapakrepucTuka METOoJa. Ycnosust MIPOBEACHIS]
MepMaHTaHATOMETPHYECKUX oTpeeNeHu. Bemiectna, OTpeesieMble]

MEPMaHIraHATOMETPUYECCKUM METOAOM. Z[OCTOI/IHCTBa 1 HEAOCTATKU METO/J1A.
I/IOI[OMeTpI/ISI, XapakTCpuCTUKa ME€ToAa, YCIOBUSA TPOBCACHUSA HOAOMETPUUCCKOIQ|

Tneneneuud ReTACTR [ INCTAUHICTRA 1 HATNCTATKEN MATATIA

5.4 TIpuMeHeHHE reTEPOreHHBIX
CHCTEM B aHAJIUTHYECKON MPAKTHKE

reTepOFeHHHX CHCTEM B aHAUTHYCCKOMN XUMHH, HUX XapaKTCPUCTUKA. PaCTBOpI/IMOCTB
MaJIOPaCTBOPUMBIX COCHHHCHHﬁ. (DaKTOpBI, BJIMAOIIUE Ha pacTBOPUMOCTE. Bnusiauel
OIJHOMMCHHOI'O  HMOHA. YcnoBus OCAXIACHUS W  PAaCTBOPEHHA  MaJIOPACTBOPUMBIX

COGZ[I/IHGHI/Iﬁ. HpI/IMepLI WCIIOIb30BAHUS ATUX SBICHUNA B XUMHUYECKOM aHAJIM3E.

6 cemecTp

Pa3gexn 6. Beenenue B GpU3NKO-XUMHICCKIE METO/IBI aHAIH3A

DHU3HKO-XUMHYECKAE METO/bl aHalKM3a — COCTaBHAs YacTh aHaguTHueckod xumun. Kraccudukanus GXMA ux OTIHYUTENbHAS
ocobeHHoCTh. [Ipenen oOHapyskenns. OleHKa pe3ynbTaToB u3Mepenuit. CTpyKTypa H3y4eHUs Kypca.

Paspnen 7. CniektpalibHble METO/BI aHATIN3a

7.1 AGCOpOUMOHHBIH CIIEKTPaIbHbIN
aHaIu3.

DJIeKTPOMarHUTHOE M3Jy4YeHHEe U €r0 XapaKTepHCTHKa. V30mpaTenbHOCTh MOTTIOIIeHNS]
m3mydenus. [loqyueHne XUMHUKO-aHAIMTHYECKOH MH(OpPMAIMy Ha OCHOBAHMH ONTHYECKUX
NTAHHBIX ~ AJIEKTPOMArHUTHOTO M3JIy4eHHsl ¢ BemlecTBOM. Kitaccu@ukaims ONTHYECKHX
METONOB aHalM3a [0 BHAAM CIEKTPOB. AOCOPOIMOHHBIA CIIEKTPalIbHBI aHAIH3.
BOo3HNKHOBEHHE CIIEKTPOB IIOTJIOMICHMS, X XAPaKTEPUCTHKA: A max, € max ; HaJIHMIHE
MaKCHMyMOB, HWHTETPaJbHBIA, CpPeJHUH W MAaKCUMaJbHBIA MOJSIPHBIA KOA(PPHUIHEHT
moramenus. CBs3b CBETOTOINIONIEHHS] C KOHIEHTpalMel IOTJIOMAIONIETO BEIecTBa B
pactBope. 3akoH byrepa-JlamGepra-bepa, ananmuTHdyeckoe U rpaduyeckoe BBHIPAKEHHE.
BimsiHne oTKIOHEHHH OT 3akoHa Byrepa-JlamOepra-bepa 1o XxuMuueckum U (GU3HIECKHM
[pUYMHAM Ha Pe3yJIbTaThl aHAIIN3a; MMyTH YCTPaHEeHHs BIUSHUNA. MomsipHbIil KodddunneHT|
MMOralcHUus KakK KpHTepl/ll\/'I YYBCTBUTCIBHOCTH. OnTuMabHBIH CIICKTP MOTJIOIECHUSA OJJHOI'O
BEIIECTBA M CMECH. BBIOOp aHAIMTHYECKOH IUIMHBI BOJIHBL 3aKOH aIJUTHBHOCTH
ONTHYECKOH IUIOTHOCTH W €ro HCIoNb30oBaHHE B aHanmmze. DoToxomopumerpus u

cektpooromerpust Y-, UK-, Buaumoit obmactu cmekrpa. Mx mgocromHCTBa N
CpaBHUTENbHAs XapaKTEPUCTHUKA. Amnmapatrypa s (POTOKONOPUMETPHUYECKHX |
CIeKTPO(HOTOMETPUUECKUX U3MEpEeHHUH, CXEMBI u OCHOBHBIE Y3IIBI

(boTosnekTpokonopumerpa 1 crekrpodoromerpa. IIpuembl HOTOKOIOPHUMETPH-UYECKOTO H
CIeKTpO(OTOMETPUUESCKOTO aHanu3a (MEeTOIbl I'pagyHpOBOYHOrO rpaduka, CpaBHEHUS,

A A vy yrAarraamamrary AR A ATy vraavYs favY ATy -




7.2 Muddepennuansuas horomMeTpus.
ATOMHO-a0COpOLIOHHAS
CIIEKTPOCKOTIHS

Tuddepennmanbras doromerpusi, 3ddekt pacmmpeHus GOTOMETPHYESCKON IIKAIBI H
MOBBIICHNS TOYHOCTH  HW3MEPEHWH, MeToJ JABycTOopoHHed  muddepeHmanbsHON
boromerpun.  doTtomerpudyeckoe TUTPOBAHHE,  CYIIHOCTb METOJd, BUABI KPUBBIX|
muTpoBaHus. POTOMETPHUsl pPacCEesSHHOrO cCBeTa. YpaBHeHHe Penes, aHanuTHUECKOe U
rpadudeckoe BeipaxkeHue. Hedemomerpus u TypOuaumerpus. Ammapatypa METOMOB,
OCHOBHBIC TPHUEMbl aHaJIW3a. ATOMHO-a0COpPOLMOHHAs crekTpockonus. IlormomeHue]
PICKTPOMArHUTHBIX KOJICOAHWH CBOOOAHBIMHM aToMaMH. biok-cxema mpubdopa. CriocoOsl
aToMu3anuu NpoObl. JIOCTOMHCTBa M HEOOCTaTKHM MeToAa. KomnmuecTBEHHBIE pacueThl B
CHEKTpaJIbHBIX METOJAaX aHAIU3a.

7.3 DMHUCCHOHHBIN CTIEKTPATBHBIN
ananus. KonuuecTBeHHBIE pACUETHI B
CHIEKTPANBHBIX METOJIAX AHAJIU3A.

OMHCCHOHHBIM CIEKTPAJIbHBIA  aHalu3. BO3HMKHOBEHHWE ASMHCCHOHHBIX CIICKTPOB.
CriekTppl aTOMOB W HOHOB. Pe30HaHCHbIE M MOCIEAHUE JHHUH. VIHTEHCHBHOCTH)
CHCKTpaJbHOM NMHWU. SIBICHUE CaMOIOTJIONICHUsT YHEpruid. [IpruOopsl 3MHUCCHOHHOTO
CIICKTPaJbHOTO aHallM3a, WX MPUHIWIHAIBHAS CXeMa; YIJoBas W JIMHEWHAs IHCICPCHS,
[IyBCTBUTENHHOCTh MpuOOpa. VICTOYHUKHN BO30YKACHUS, UX XapaKTEPHCTHKH. [Iporecchl,
MPOUCXOANINE B WCTOYHHKE B030yxkaeHHs. CrocoObl BBOJA BEIIECTB B HCTOYHHUK
Bo30yxaeHus. KauecTBeHHbI aHanu3, paciinpoBKa CIEKTPOB U HIACHTU(HKAIHS
PIEMEHTOB MO MX 3MHUCCHOHHBIM CIIEKTpaM (METOJ OUCIICPCHOHHOM KPHBOM, CpaBHEHHS,
mHTeproysiun). KonuuecTBeHHbId aHanu3. YpaBHenue Jlomakuna-l1llaii6e. I[Ipuemsl
KOJTMYECTBEHHOTO SMHCCHOHHOTO aHaiu3a (MOCTOSIHHOrO rpaduka, OIHOTO U Tpex|
ATaJOHOB, J00aBOK, BHYTpeHHero craHmapra). [lnmamennas ¢oromerpus. brok-cxemal

[IAMEHHOTO ¢doromeTpa. Bo3mokHOCTH MeToma u ero orpaHudecHus. OOnactH
pUMEHEHMsI.

Pa3neu 8. DnekTpoXxuMUYecKrue METObI aHAIH3A

8.1 Knaccudukanus Knaccudukanus >IeKTpOXMMHYSCKHMX MeToA0B aHanmuza (DXMA). XUMHYECKHUE

ANIEKTPOXUMHYECKHX METOJIOB aHATIH3a
(BXMA). DnexTporpaBUMETPHUECKUI
aHanu3. [laTeHIMOMeTpHYecKue
METOZBbl aHaJH3a.

peakiuu, npumensieMbie B DXMA 1 TpeOoBaHMs, MPEAbSIBIsIeMble K HUM. B0O3MOXKHOCTH

XMA. DnekrporpaBuMeTpudeckuii aHanm3. OOmas xapakrepuctuka merona. Cxemal
[ycTaHOBKH. XHUMHYECKHE MpPOLECCH, IMPOTEKAalolie Mpu JIeKTpoiu3e.  BbiOop
QIICKTPONIOB. PacueT moTeHIMANa ¥ KOHIA AJICKTPOXUMHYCCKOTO H3BJICUCHHS HOHOB
MeTa/uia U3 pacTBopa. JIOCTOMHCTBA, HEAOCTATKH, T'PAHUIBI MPUMEHHMOCTH METOJIA.
[MoreHnmoMeTpuyueckre Meronbl aHanmuza.  CymHOCTh moTeHIHoMeTpud.  CHCTeMbl
hiiekTponioB. [lpsimas mnortenmumomerpus  (pH-merpus, uonHoMmetpus). BosMoxxHOCTH
Merona. VOHOCENEeKTHBHBIE 3JIEKTPOIbL. IIpUMephl HUCIONB30BaHUS HOHOCEIEKTHBHBIX
PIEKTPOAOB B aHanu3e. MeTOABI ONPEAEICHUS] KOHIEHTPAIMH BEIIECTB C MMOMOIIBIO
MOHOCEJIEKTUBHBIX 3JIEKTPOAOB. [IOTEHIIMOMETPHYECKOE TUTpoBaHME. HHTEerpaibHble U
I hepeHnnaNTbHbIC KPUBBIE TUTPOBAHUSA. OJIEKTPOIbI, TPEOOBAaHUS, NMPEIbSIBIIEMbIC K
MHIUKATOPHBIM JJIEKTPOAaM M DIEKTPOJaM  CpaBHEHHs. [IpHHIMITHATBHBIE CXEMBbI
MOTECHIIMOMETPUYUCCKIX YCTAHOBOK. BO3MOXXHOCTH M HEJOCTATKU MOTECHIIMOMETPUUECKOTO)
MeTo1a aHAJTH3a.

8.2 KoHIyKTOMETPUYECKHUH 1
KYJIOHOMETPUYECKUH METO/IBI AHATIU3A.

Konnykromerpudeckie metoabl aHanmza.  CyIIHOCTB MeToJa. 3aBHUCUMOCTH
HIIEKTPOTIPOBOAHOCTH OT KOHI[EHTPAIINH U CTENEHH JUCCOIMALNH HJIEKTPOIINTA B PACTBOPE.
IMpsiMast KOHIYKTOMETpHSL. CxeMa yCTaHOBKH JUISi HM3MEPEHUS IIEeKTPHIECKOH
MPOBOJMMOCTH PacTBOpoB. KoHmykTOMeTpHieckoe TUTpoBaHHe. KpuBble THTpOBaHHS
(CHIBHBIX M CHa0bIX KHCIOT W OCHOBAaHMH, MHOTOKOMIOHEHTHBIX cmecei). dakTopsl,
BIMSIONIME HA XOJA KPUBBIX THUTPOBAaHHSA. [IpHHIMIMAIBHAs CXeMa YCTAaHOBKH JUIf
KOHIYKTOMETPHYECKOTO THTPOBAHUS, AJIEKTPoJbl. KOHIyKTOMETpHYecKoe TUTPOBAHUE B
METOJax OCAKACHHS M KOMILIEKCOOOpa30BaHUs. BBICOKOYACTOTHAsh KOHIYKTOMETPHS.
KpuBsle THTpoBaHHs. AmnmapaTypa. Bo3aMo)KHOCTH MeToJa, JOCTOMHCTBA M HEJOCTATKH.
KymoHoMeTpuYecknii MeTol aHamm3a.  leopeTmdeckne OCHOBBI MeTona. CmocoObl
BBITIOJTHEHUSI KYJIOHOMETPUYECKOTO aHanm3a. KyloHOMeTpuss TpH KOHTPOIHPYEMOM|
MOTEHIIAIE (OTEeHIIOCTaTHYECKAS KYJIOHOMETPHS). Oco0eHHOCTH MeTo/a.
[Monsipn3annoHHbEIE KPUBEIE M BBIOOP MOTEHIHANA pabodero »IeKkTpoaa. Pacuer komndecTsa
PIIEKTPUYECTBa, 3aTPAueHHOTO Ha JJIEKTPOXMMHUECKYI0 peaknuo. [IpuHImnuansHas
cXxeMa KyJOHOMETPHUUYECKOW MOTEHIIMOCTaTHYECKON yecTaHOBKH. O0JIacTh IPUMEHEeHUsI.

8.3 Honsporpadust u
BOJIbTAMIIEPOMETPUSL.
KonnuecTBeHHBIE PACUETHI B
SIEKTPOXUMUUECKUX METOJIAX aHAIU3A

IMonsporpaguss u  BonbTammepoMerpust.  TeOpeTHYeCKHe  OCHOBBI KJIACCHYECKOil
nossiporpaduu. Cxema ycraHoBkH. BombrammnepHast kpuBas. EMKocTHOM, anddy3HoHHBII
M TpenenbHBI TOK. [lomaBieHWe MUTPAMOHHON COCTAaBISIOMICH TOKA. OIJEKTPOIBL,
TpeOOBaHMS, TPEIBIBISEMBIC K AJIEKTpoAaM. PTYTHBIH KamlelbHBIN 31eKTpoa. Y paBHEHHE
MnpkoBrya. MakcHMyMBI, BO3HHKAIOIIUE Ha MOJsporpammax. CriocoObl UX MMOIaBICHHS.,
TBepaple  Bpamaromuecss  JIEKTpoabl.  Pabodas  o0iacTe  MOTEHIHAIOB B
BOJIbTaMIIEpOMETpHH. TpeOoBaHMs, NMPEABSIBISIEMBIE K JIEKTPOAAM CPABHEHHS. | paHHUIBI
PUMEHUMOCTH KJIACCHYECKOHl  BosbTammepoMerpud. HoBble Buiasl moussiporpaduu
(mepeMeHHOTOKOBAS, UMITyJIbCHAsl, WHBEpCUOHHAs). KauecTBeHHbIH aHANUM3 B
BOJIbTaMIIEPOMETPUU. [IpHeMBl KOJIMYECTBEHHOrO pacyeTa B BOJbTaMIIEPOMETPHH.
IAMIIEpOMETPHUECKOE THTpPOBaHWE. BpiOop moTeHnmana pabodyero dJeKTpoaa B
amriepoMeTpud. KpuBbIE aMIIEpOMETPHYECKOTO THUTPOBAaHHA II0 TOKY THTPAHTA,
OTIpEeNeNIeMOTO BEIIECTBA, MPOIYKTa peakini. Bo3M0OKHOCTH, TOCTOMHCTBA M HEJOCTATKH
MeTon0B. KoniuecTBeHHBIE pacueThl B AJIEKTPOXUMHIECKUX METOJaX aHalln3a.

Paznen 9. Xpomartorpaduuecknue METOIBI pa3eiieHUs] U aHAN3a BEIIECTB.




9.1 Cymnocts u 0coGeHHOCTH
XpoMaTorpaduyecKoro pasaeineHus
BemiecTB. Knaccubukanus MeTon0B
XpoMatorpaduu

Lenp 1 3amaun xpomarorpaduieckoro Meroa paszeieHus U aHaiansa. Ero mecro cpenu
impyrux  meromoB PXMA. CymHOCTh XpOMaTOrpapuyeckoro pasmelieHHs BEIIECTB.
Knaccudukanmus wmeromoB xpomarorpaguu IO arperaTHOMy COCTOSHHIO (a3, IIo|
MeXaHU3MY pa3feieHHs, annapaTypHoMy o(opMIIEHHIO TIpoLecca.

9.2 TeopeTHIECKHE OCHOBEI
AHAITUTHYECKOH XpOMaTOrpadum.

OcHOBHBIE CITOCOOBI  ((POHTANBHBIA, OJJIOCHTHBIH, BBITECHUTENBHBIN) MONTyYEeHUS
xpomarorpaMMm. OOmme TEOpeTHYECKHE OCHOBBI ~XpoMarorpauiecknx MeToJOB
pazneneHus. 3aBUCHMOCTh (DOPMBI BBIXOTHBIX KPHBBIX OT BHAA H30TEPMBI COPOLMH B
KOJIOHOYHOH ¥ IUIOCKOCTHOH  XpomaTtorpaduy,  aHAINTHYECKHH  acleKT OJTOoH
3aBucuMocTH.  KoshduuueHt  pacmpeieiaeHuss - OTIPEICIISFOIIH (akrop|
xpomarorpaduueckoro  pasgeieHus. AOCONIOTHbIE W HUCIPABICHHBIC —I[1apaMeTphl
yaepxuBanus. OCHOBHOE ypaBHEHHE XpoMmarorpaduy, OMKCHIBAIOIIEE YACPKHBAHHUE.
CBs13p  K03(HIIHEHTa eMKOCTH ¢ KOIP(HUIIMEHTOM pacrpezeneHus. BiusHue BeIHInHbBI
MapaMeTpoB yAEpKUBaHUS Ha 3KCIPEeCCHOCThXpoMarorpaduieckoro aHammsa. Kpurepun
OLeHKH XpOMaTOTpaUUUeckoro  pasleleHMs:  CTeNeHb pa3/ielieHus,  KpHUTepHil
CCIICKTUBHOCTH, KpHUTepuil pasieneHus.  OnTHMaibHbIC 3HAYCHHS W OPEIENbl UX
m3MeHeHus. KoHnenmus TeopeTnaeckux Tapesok u qugdy3HOHHO-MacCOOOMEHHas TEOpHs]
Ban-/leemrepa. I[IpakTuueckue BHIBOABI AJII ONTUMHU3ALMH YCIOBUM pa3/IeICHHUsI.

9.3 PacnipocTpaHeHHbBIE BAPUAHTH
xpomarorpaduu: razosas, BOXX,
noHHoOOMeHHast. KonnuecTBeHHBIE
pacdeTsl B XpoMaTorpaduueckux
METoJlaX aHaJIu3a.

l'asoBast xpomatorpadus. OcCOOCHHOCTH © BHABI T'a30BOM xpomatorpadpuu.
[MpuHnMnuanpHas cxeMa ra3oBOro xpomatorpada. YCTpoHCTBO M Ha3HaueHHE Y3JIOB
lycranoBku. TpeOoBaHMs, IPEIBSIBISIEMbIE K aHAJM3UPYEMBIM BEIIECTBaM, IIOJBIDKHOH N
HEemoABIKHOM (pasam. Temmeparypa - paboumii mapamerp, pPEryJUpPYIONIHA Mporece
pa3neneHus B ra3oBoi xpomartorpaduu. JleTeKTopbl, UX Ha3HauYeHHE M KiacCH(uKamus.
|YHuBepcanbHble qud(depeHIMaTbHbIe AeTEKTOPHI I Ta30BOi XpoMarorpaduu (AUII
M JETEKTOp IO TEIUIONPOBOJHOCTH), WX YCTPOWCTBO M IPUHIMI PaboTEL. MeTonsl
KaueCTBEHHOH MICHTH(HUKALNA U KOJIMYECTBEHHOTO pacdyeTa B Ta30BOH Xpomarorpadum.
IBoicokod(ekTuBHAs  KHIKOCTHas  xpomarorpaduss (BDXX). BosmoxHoctH U
OTIHYMTENbHBIE 0cOOeHHOCTH BOXKX 10 cpaBHEHHIO ¢ Ta30BOH Xpomarorpaduei.
[IpuHOUNMaTEHAS cXeMa KUAKOCTHOTO XpoMaTorpada BBICOKOTO gaBieHHsA. HasHauenue
ly310B ycTaHOBKH. JKmakocTHo-ancopOuuonHas xpomatorpadus. Knaccubuxanus B
BaBUCHMOCTH OT NOJISIPHOCTH (a3. [IpuHIMIHansHEIe BO3MOKHOCTH HOPMAIILHO-(ha30BOH H
obpamenHo-dazoBoit BOXKX. [TnockoctHble BapuaHTsl xpomarorpaduu. ToHKoOCHOHHAS H
pactpenennuTenbHas  OyMaxkHass — Xpomarorpadum. CymHocTh  MeTofoB. Twmbl
XpoMaTorpaMM B 3aBUCHMOCTM OT  HAalpaBICHHWsS  ABIDKEHUS MOIBIKHON (hasbl.
IKoadduumeHr aBWXKEHHMS, €ro BIMSHHE Ha PE3YJIbTaThl  XpoMaTOrpaduvecKkoro
paznenenus. KauecTBeHHBIH W KOJIMYECTBEHHBIM aHAIM3 B IJIOCKOCTHON XpoMarorpaduw.
IMonooOMeHHass xpomarorpagus. CyIIHOCTb MeToJa H OCHOBHBIE OCOOCHHOCTH
MOHOOOMEeHHON XxpoMmarorpaduu. TpeOGoBaHUs, NpEenbABIsEMblE K DPEAKLUUSIM HOHHOIO
obmeHa. MoHooOMeHHble paBHOBecusi. KoHcTaHTa HMOHHOTO oOMeHa, ee (HM3MYECKHi
cmbicn.  YpaBHenne Hukombckoro. Breipaxenune xoddduunenta pacnpeneneHus B
MOHOOOMeHHOM xpoMaTorpaduu. Krnaccubukanus MoHOOOMeHHUKOB. Pabouuii nHTEpBa
pH nms xaxgoro tuma wonHuTa. COpOIMOHHBIE PSABI, MX AHAJUTHYECKHH aCIEKT.
OOMeHHass €MKOCTh HMOHHMTAa. Buael AuHamMudeckoil OOMeHHOH emkocTH. lIpumeHeHnme
MOHOOOMEHHOW XpoMmarorpadui B TEXHOJIOTHUECKHX Ipoleccax. BBICOK0I(pPEeKTUBHBIH
BapHaHT WOHOOOMEHHOH Xpomatorpaduu (MoHHas xpomarorpadus). CyIIHOCTH METOJa.

HpI/IMeHeHI/Ie OKCTpaKIWU B AHAJTUTUYCCKOMN IMPaKTUKE.

Pazaen 10. OuieHKa METOI0B MHCTPYMEHTAILHOTO aHAJIH3a.

CpaBHHUTENbHAsT OILEHKA METOJOB HHCTPYMEHTAIBHOTO aHanm3a. BpIOOp ONTHMATbHOTO METOAAa pemIeHHs KOHKPETHOM
AHAJTMTUYECKOW 3aJaul: ee IOCTaHOBKa, BBIOOp crocoba aHanm3a, oOpabOTKa W TpelNCcTaBIeHHE pe3ylbTaTOB aHanmu3a. llpumepsl
ncnonb3zoBanusg PXMA npu penieHMH KOHKPETHBIX MPAaKTHYEeCKHUX 3a4a4.

7. COOTBETCTBUE COAEPKAHUS TPEBOBAHUAM K PE3YJIbTATAM

OCBOEHUS JUCITUTIJIINHBI
Ne | B pe3ynbrare 0CBOCHMS TUCUUIUIMHBI CTYICHT JOJIKEH: Paznen
1|2 314|567 |8]9]10
3HaTh:

1 - METOJbI KAYECTBCHHOI'O KOHTPOJIA XUMHUYCCKHUX MPOILECCOB, + + + +
2 -  MCETOAbI KOJIHMYECTBCHHOI'O XHUMHUUYECCKOIO H (1)I/I3I/IKO- + + + + + +

XHUMHWYCCKOI'0 aHaJIu3a,

- OCHOBBI BO3MOXHOCTEH U OFpaHI/I‘IGHI/Iﬁ MNPUMCHCHUS
3 . + + |+ |+ |+ |+ |+ |+ +

AHAJIUTHYCCKHUX MCTOJ0B ;
4 | -o0mpe moaAXo/bl K aHATU3Y; + + +
5 | -anropuT™M npoBeneHUS IpeaBapUTEIHHBIX ONepannii; + + + | + | + +




6 | -MeTOoIbl pacyeTa KOJIMYECTBA BEIIECTBA. ‘ + ‘ ‘ + ‘ | + ‘ + |
YmeTb:
1 | - ocymecTBasTH BBIOOp MeTona it OOpabOTKH JaHHBIX B + + + + +
COOTBETCTBHMHM C TOCTABJICHHOMN 3aauyeii;
o | - AHAIM3MPOBATL PE3YJILTATEl PACUCTOB H 000CHOBBIBAThH +
MIOJIYYEHHBIE BBIBOJIBI;
3 |- IJIJAHUPOBAaTh XUMHMUYECKUN JKCIIEPUMEHT, IPOTrHO3UPOBATh + + |+ + + +
pe3yJIbTaTHI ;
4 | TMHTEPNPETHPOBATH TOJyY€HHbIE JKCIEPUMEHTAIbHBIE + + |+ + + +
pe3yJIbTaThI;
5 | - oneHuBaTh 3 (HEKTUBHOCTD IKCIIEPUMEHTAIBHBIX METO/IOB; + +
6 |- BEIOMPATh METOJX WCCIEOBAaHHUA, METOAWKY IIPOBEICHHS + + |+ + + +
9KCIEPUMEHTA B COOTBETCTBUH C MTOCTABJICHHBIMH 3a]1a4aMU;
71" IIPOBECTU  METPOJIOTMYECKYIO  OLIEHKY IOrPEUIHOCTU
pe3yJIbTaTOB M3MEpPEHUH;
8 |- HpOBeCTEI U3MEpPEHUE E/I OLIEHUTh pe3yJbTaT pPELICHUS + + |+ + + +
KOHKPETHOW aHAJIMTUYECKON 3a/1a4H.
Bnapetsb:
1 | “Meromamn TEOPETUYECKOTO 51 SKCIIEPUMEHTAIILHOTO + + |+ + + +
HCCJICIOBAHUS;
2 -HaBBIKAMU NPUMEHEHUSI COBPEMEHHOI'O MaTEMAaTUUYECKOTO + +
WHCTPYMEHTAapUs AJi pEUICHUs] XUMUYECKHX 3a/1ay;
3 | - TEXHUKOH DKCIIEPUMEHTA; + + +
a |- NpUeMaMH BBIIIOJIHEHUSI JKCIIEPUMEHTa MO 3aJaHHOW WU + + |+ + +
BBIOpaHHOU METOJMKE;
5 | - TeXHUKOM COCTaBJICHUS CXEMBbI aHAIU3a aHAJIUTA; + + | + + + +
B pe3ynbTaTe OCBOEHUA AUCLUMNAWHbI CTYAEHT OO/DKEH OB/MafleTb CAeAyWUMU KOMHemeHYUusmu u
UHOUKAMOPAMU UX OOCHUNCEHUSL:
Ne | Kop n HanmeHoBaHue Kon u HaumeHoBaHne HHOUKATOpA Paznen
KOMIIETCHITUU JOCTHO)KEHHUS KOMITETEHIINH
3 516 8| 9 |10
OIIK-1.Cnoco6en OIIK-1.1.3HaeT 0CHOBHBIE CBEICHUS O + + |+ + + |+
W3yYarh, AHAIM3UPOBATH, | MEXaHM3MaX XMMHUYECKUX PEAKIIHIA,
HCIIOIb30BATh CTPOEHHH BELIECTBA, IPUPOJIE
MEXAHU3MBl XHMMYECKHMX | XHMHMYECKOH CBA3H U CBOMCTBAX
PEaKIuii, TPOUCXOMAIIMX | PAa3IHYHBIX KIACCOB XUMUUECKHX
B TEXHOJIOTHYECKUX | DJIEMEHTOB, COEAMHEHHIA, BEIECTB U
npoieccax W | MaTepuasos;
OKPY aIoIEM mupe, | OIIK-1.2.CrnocoGen aHanu3upoBarh 1
OCHOBBIBAsICh Ha 3HAHUAX | KCIIOJIL30BATh CBEJICHUS O MEXaHU3MaX
O CTPOCHMHM BEHICCTBA, | XMMHUYECKHX PEAKIIUH, CTPOCHUH
1 IIpUpoAC XHMH‘feCKOﬁ BEIIECTBA, IPUPOJE XUMUUECKOU CBA3H
CBA3M U CBOMCTBAX | y cBOMCTBAaX Pa3IMYHbBIX KJIACCOB + + | + + + +
Ppas3IMIHBIX KIIaCCOB | XMHUYECKUX SJIEMEHTOB, COCAMHECHH,
XUMHYECKHX OIIEMEHTOB, | BEIECTB H MATEPHATOB B
COCIMHCHNM, BCHICCTB M | TeXHOJIOTMUECKHX Ipoleccax u
Marepuajion OKpY>KarolleM MHpE;
OIIK-1.3.Bnaseer HaBbIKAMH
HpOBe}]eHI/Iﬂ XUMHYECCKOI'0 aHaJIn3a,
MCTIONB30BAHMEM CIIPaBOYHOM + + |+ n + +
XUMHUYCCKOU .]'ll/ITepaTypr; METOJaMH
MPOBEIEHHS XUMHYECKUX PEAKIIHH U
MPOLIECCOB
OIIK-2.Cnoco6en OIIK-2.1.3naer COBpEMEHHBIE
HCIIOIb30BATh MareMaTH4ecKue U (PU3HKO-XMMHUIECKUE + + |+ + + +
2 | maremaruueckue, METO/BI U1 peleHust 3amau
(usnyeckue, (dusuko- | mpodeccrHoHaIbHOM ACATEIBHOCTH,
XUMHYECKHE, OIIK-2.2.Bnageer ¥ HCIOJNB3YET
XUMHAYCCKUC MCTOIBI VI | coBpeMEHHbIC METOJBI M 0a3bl JaHHBIX + + + + + +
pelenus 3ama4 | nus pemieHus 3aaad npodeccHoHanbHON
npoeCcCHOHATBHON JEATENLHOCTH,




JIeSITEILHOCTU OIIK-2.3.  TIlpuMeHS€T  OCHOBHBIE

OKCHEPUMCEHTAJIbHBIC MCTOAbI
HCCICOOBaHUA CbI/BI/IKO'XI/IMI/I‘{CCKI/IX
CBOHUCTB BCIIICCTB, a TAKXE + + + + + + + + +
TEOPETUIECCKUE 3aKOHBI

€CTCCTBECHHOHAYYHBIX JUCHHUIIIAH K
PCUICHUIO TMPaKTUICCKUX BOIIPOCOB
XUMHYECKON TEXHOJIOTHHU

OIIK-5.Crioco6en OIIK-5.1.Criocoben  ruianupoBath U
OCYIIECTBIIATE OPOBOMUTL (UIMYECKHE M XUMHYECKUE
3KCIIEPUMEHTAIIBHBIE SKCIIEPUMEHTBI, MPOBOIUTE 00PaGOTKY
UCCIIEIOBAHNS M | X  pe3yabTATOB W OLEHWBATh
HCTIBITAHMs 1O | NMOrpelIHOCTH, BbLIBMIaTh IMIOTE3B M | . | sl e el s+ + +
3aJaHHOH  METO/MKE, | yCTaHABIIMBATH TPaHUIBI uX
MPOBOIUTH NPUMEHEHHs,  TIPUMEHATH  METOJIBI
HabIII0/1eHusT U | MaTeMaTu4ecKoro aHanusa u

U3MEPEHUI C YYETOM MOJIEIUPOBAHUS, TEOPETUYECKOIO U
Tpe6OBaHI/II7I TCXHUKH SKCHEPUMEHTAILHOIO HCCICI0OBAHMS,

3 6esomnacHocTH, OIIK-5.2.ToroB  u3yyarh  Hay4HO-
o0pabarteBath U | TeXHHYECKYIO HUHPOPMAIHIO,
MHTEPIPETHPOBATR OTEYECTBEHHBIM U 3apYOEKHBIN OIBIT MO
9KCIICPUMCHTAJIbHBIC TeMaTHKE HCCIEN0BaHMs, MHOATOTOBKY | + + + + + |+ | + | + +
AQHHbBIC JOKYMEHTAlUM, IIPOEKTOB IUIAHOB M
IporpaMM  TPOBEAEHHS  OTACIBHBIX
JTanoB padoT;
OIIK-5.3. T'oT0B HCIIOIB30BATh 3HAHHUE
CBOMCTB ~ XHMHYECKHX  DJIEMEHTOB,
COEIMHEHMI U MaTepualioB Ha UX OCHOBe | t + + + + + + + +
JUISL peIleHus 3a1ad podeccHoHaNbHOM
JeTeTbHOCTH
IIK-5. Crnocober | JIK-5.3. ['0TOB HCITONB30BATH 3HAHME
OCYILECTBIIATh CBOMCTB XUMHUYCCKUX 3JIEMEHTOB,
IPOBEACHUE PA0OT 10 | CcoemUHEHHH M MATEPHAIIOB Ha HX
00paboTke W aHANM3Y | ocHoBe It pelieHus 3aaa4
Hay4HO-TCXHUYCCKOH npodeccnoHaIbHOMN NesTeTbHOCTH
nHpopmarmu u
pe3ynbTaToB
HCCIIEIOBaHUH,
BBITIOJTHSTH
4 | sKkcriepUMEHTHI u + + + + + + | + + +
oopMIISITE  pe3yNIBTATHI
HCCIIEIOBAHUMI u
pa3paboTOK, TOTOBHOCTH
OCYIIECTBIATH
MOATOTOBKY

JIOKYMCHTAIIUH, TIPOCKTOB
IUIAHOB W MPOrpamm
MPOBENCHHS  OTACIBHBIX
JTanoB padoT

8. MNPAKTHYECKHUE U JIABOPATOPHBIE 3AHATHUA
8.1. IIpakTHYeckue 3aHATUS
IIpakTHdeckue 3aHATUS HE NPETYyCMOTPEHBI.
8.2J1abopaTopHble 3aHATHS

BeimonHenne n1abopaTopHOTo MpaKTHKyMa CIIOCOOCTBYET 3aKpeIUieHHI0 Y4eOHOTrO MaTepHana,
M3y4aeMOro B JUCHMIUINHE «AHAAUMU4ecKas Xumusa u Qu3uko-xumuueckue memoovl aHATU3AY,
MO3BOJISIET OCBOUTH METO/IbI SKCIIEPUMEHTAIILHBIX HCCIIEIOBAHUM, TEXHUKY JJAOOPATOPHBIX PadoT.

JlabopaTopHblie paGoThl U pa3ielibl, KOTOPble OHH OXBATHIBAKOT

Ne No paznena

HaumenoBanue mabopaTopHbIX paboT Hacel
n/ JTUCIIAIUINHBI




UYacTtHble peaknny KaTHOHOB |-V rpynm KHCIIOTHO-TIIET0YHOM
1 Paznen 2 KIaccupUKaIu 5
CucteMaTHueCKHii aHAIN3 CMECH KaTHOHOB

- KoHTposb conepkaHust KUCIOTHI (YKCYCHOH, cepHOM, pocdopHOii) B
pacTBOpe METOJJOM KHCIOTHO-OCHOBHOTO THTPOBAHUS;

- KommiiekcoHOMeTprUuecKkoe onpeiesieHiue COACPIKaHNs HOHOB
MeTaiia (Meau, KaJIbIHs, CBUHIA) B paCTBOPE;

- [lepmaHranaToMeTpuyYecKoe ONpPEeSICHHE COACPIKAHUS TUXpoMara
Kauus;

- Monomerpudeckoe omnpesieneHle CoiepKanusl HOHOB MeIn
(XJIOpHCTOBOOPOTHON KUCIIOTHI).

2 Paznen 5 45

- OnpesiesieHHe HOHOB ATIOMUHHUS METOZIOM JI00aBOK;

- Onpepenenue nonos Fe3*( Cu?*) muddepeHnmaabHbIM METOLOM.

- CnektpodoTomerpuueckoe onpenenenue noHoB xene3a (I1I) u Turana
3 Pazpen 7 (IV) npu coBMECTHOM IPUCYTCTBUU; 12
- OmnpeneneHye HOHOB KaJusi B PacTBOPE METOJOM IUIaMEHHOMN
boToMeTpum.

- [ToTeHIIMOMETPHUYECKOE THTPOBAHUE CMECH XJIOPOBOIOPOIHON U
bochopHOit KKCITOT;

- [ToTeHIIHOMETPHUYIECKOE TUTPOBaHE HOHOB KobOasbTa (I1);

- KoHaykroMeTpryeckoe TUTPOBAHUE CMECH alleTaTa U FHAPOKCHIa 12
HATPUS;

- KyioHOMeTpryeckoe TUTPOBAHHUE CMECH XJIOPOBOJOPOAHON U
bochopHOit KUCITOT;

- KyJoHOMeTpHYeCcKOe TUTPOBAHUE OKUCIIUTEIIS.

4 Paznen 8

- OnpeienieHye NpeJebHbIX YIIEBOJIOPOI0B B UX CMECH METOJIOM
BHYTPEHHE! HOPMAJIU3ALIUY;

- Paznenenue noHos xenesa (I11), kobansra (II) u Hukens (1I) meromom
5 Pasnen 9 pactipeienuTeNsHON OyMakKHOH XpoMaTorpaduu C mMocie Ty oIM 12
(hoTomeTpraeckiM ompeneneHneM noHoB xene3a (I1I) u kobamsra (11);

- loHOOOMEHHOE pa3zielieHrne  KOMIUIEKCOHOMETPHIECKOE ONpeIeTICHHE
nonoB >xesne3a (II1) u meau (II) B cmecn.

9. CAMOCTOSTEJIBHASI PABOTA

CamocTosiTenbHas paboTa IPOBOIUTCS C LIENhI0 OCBOSHUS 3HAHWN W YMEHUH 10 TUCIUILINHE U
npeyCMaTpUBaET:

- O3HAaKOMIJICHHE M MpPOpabOTKy pPEKOMEHIOBAHHON JHMTEpaTypbl, paboTy C 3IEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMH, BKJIIOUAs MEPEBOJIbI MyONUKAIMI U3 HAYYHBIX KYPHAIOB, [IUTHPYEMBIX B
6azaxWebofScience, Scopus, ChemicalAbstracts, PUHLI;

- TIOCEIIEHUE OTPACIICBBIX BHICTABOK U CEMHHAPOB;

- y4acTHe B CEMHHApax, KOH(EPEHIUsX, NPOBOAMMBIX B WHCTUTYTE IO TEMaTHKe
JIACLIUIUTNHEI,

- MOATOTOBKY K BBIMOJIHEHUIO KOHTPOJIBHBIX ITyHKTOB [0 MaTepUajy JIEKIIMOHHOTO Kypca;

- MOATOTOBKY KPOCCBOP/A;

- TOArOTOBKY pedepara u ero npe3eHTaINIo;

MOATOTOBKY K craue (4 cemecTp) dK3aMeHa MO JUCHUTLINHE.

[InanmpoBanre BpeMEHHM Ha CaMOCTOATEIBHYIO paboTy, HEOOXOAMMOro Ha H3YYCHHE
JUCITUILTAHBI, CTYJCHTAM HAJ0 OCYIIECTBIATh HA BECh MEPHUOJ] M3YUYCHHS, MPEIyCMaTpUBas MPH ATOM
peryJIsipHOE TOBTOPEHHE NPOHJACHHOTr0 MaTepuana. Martepuan, 3aKOHCIEKTHPOBAHHBIM Ha JIEKIUSX,
HEOOXOJMMO PETYJISIPHO JIOTIONHATHh CBEACHUSMHU W3 JUTEPATYPHBIX UCTOYHHKOB, NPEICTABICHHBIX B
paboueii mporpamme. [Ipu pabore ¢ ykazaHHBIMH MCTOYHHKAMH PEKOMEHIYETCS COCTaBJISITh KPATKHA
KOHCIIGKT MarepHaa, ¢ 00s13aTe/IbHbIM (QUKCHPOBaHUEM OHOIHOTPapUUESCKUX JTaHHBIX NCTOYHHUKA.



10. OHEHOYHBIE MATEPHAJIBI

OreHOUHbIE MaTepUANBI MPENICTABICHBI B BUIE OTJCIBHOIO JOKyMeHTa — DOH/IA OIICHOYHBIX CPEICTB,
SIBJISTEOITICTOCST HEOTHEMIIEMOM JacThIO paboUeil IporpaMMbl JUCITATIIHHBL.

11. METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIHUITJIMHBI

Opranms3anust 00pa30BaTENBHOTO IIPOLECCa PETJIAMEHTHPYETCS ydeOHBIM IUIAHOM U pacHucaHheM
y49eOHBIX 3aHATHH. 3Bk 0OyueHms (mpemomaBaHWs) — pyccKuil. s BceX BHOOB ayIUTOPHBIX 3aHATHH «dac
YCTaHaBJIMBACTCS NPOAOIDKUTEIBHOCTRIO 45 MHMHYT. 3adeTHas €IUHUIA COCTABIAET 27 acTPOHOMHUYECKHX 4YacoB
unu 36 akageMudeckux dac. Uepes kax/ple 45 MUH KOHTAaKTHOM pabOTHI JieflaeTcs NepepsIB MPOA0JIKUTENbHOCTBIO
5 MuH, a 1ocJje AByX Yac KOHTAaKTHOW paboThI AeIaeTcsl IepephIB MPOI0IDKUTEIbHOCTRI0 10 MuH.

OOyuaronuiicss UMeeT NPaBo Ha 3a4eT pe3yJIbTaTOB OOYYEHHs IO AUCLUILIMHE, ECJIM OHa OCBOCHA UM IpPHU
MOJyYeHUH CpeAHero npodeccHoHambHOTO oOpa3oBaHMs ©  (WIM) BBICIIEr0 00pa3oBaHMsA, a TakKxkKe
JIOTIOJTHUTENBHOTO 00pa3oBaHust (MIpHU HAIMYWM) (#ajnee - 3a4eT pe3ysIbTaToB OOydYeHHMs). 3auTCHHBIE PEe3yJIbTaThl
00y4eHHs yYUTBHIBAIOTCS B KaueCTBE PE3yJbTAaTOB NMPOMEXKYTOUHOH aTTeCTallMM B yCTAaHOBJICHHOM B MHcTuTyTe
HOPATIKE.

11.1. OGpa3oBaTe/IbHbIE TEXHOJOTHH

OOpa3oBarenbHbIii  TPOIECC MPH  OCBOCHHM  JUCUUIUIMHBL OCHOBBIBACTCS HA  HCIOJb30BAHUU
TPaAUIOHHBIX, WHHOBAI[MOHHBIX M HMH(MOPMAIIMOHHBIX 00pPA30BaTEIbHBIX TEXHOJOTHI. Bo3MoxHa peanu3aiust
OIIOIl ¢ mnpuMEeHEHHEM 3JEKTPOHHOrO OOyYeHHS W JUCTAHIMOHHBIX OOpPA30BATENbHBIX TEXHOJOTHUH.
TpamunuoHHble 00pa30BaTENbHBIC TEXHOJOTMH MPEICTABICHBI JICKIUSIMU M CEMHUHAPCKUMH (TPAKTHICCKUMHU)
3aHATHAMH. VHHOBAI[MOHHBIE OOpa30BaTENbHBIC TEXHOJOTHH HCIOJB3YIOTCS B BHJC NMPUMEHEHHS aKTUBHBIX H
MHTEPAKTUBHBIX (OpM MpoBelneHus 3aHsaTuil. MHbopMaImoHHble 00pa30BaTeIbHbIE TEXHOJOTHH pPEAH3YIOTCS
MyTeM aKTHUBU3alMU CaMOCTOSTENLHON pabOoThl CTYJeHTOB B HMH(GOPMALMOHHOW oOpa3oBaTenbHOW cpene. Ilpu
NPOBEJCHUM YYEOHBIX 3aHSATHH oOecreuynBacTCsl pa3BUTHE Y OOYyYarolIIMXCsi HAaBBIKOB KOMaHJHOW palboThI,
MEXKJINYHOCTHOM KOMMYHUKaIUU, IPUHATUA peHleHHﬁ, JIMACPCKUX KAYECTB B TOM YHCJIE C YUCTOM PETrUOHAIbHBIX
0COOEHHOCTEH PO eCCHOHATBHO SSITEIbHOCTH BRIMMYCKHUKOB U MOTPeOHOCTEH paboTomaTeneii).

11.2. Jlexkuuu

JIeKIIMOHHBIH Kypc Tpe/IoaraeT CHCTEMaTH3MPOBAaHHOE U3JI0XKEHHE OCHOBHBIX BOIIPOCOB COJIEPKAHMSI AUCIUILIHHBL.

Ha mepBoil neknum JekTop 00s3aH NPEIyNpeIuTh CTYAEHTOB, NPUMEHHTEIBHO K KakoMy 0a30BOMYy Y4eOHHKY
(y4eOHHMKaM, yaeOHBIM TOCOOMIM) OyAET MPOYNTAH KypC.

JlekunoHHBIN Kypc obecneumBaeT Ooisiee TIIyOOKOe MOHMMaHHE y4YeOHBIX BOMPOCOB TNPH 3HAYUTENFHO MEHBLICH
3aTparte BPEMEHH, YeM 3TO TPeOyeTCs CPEeAHECTaTHCTHIECKOMY CTYJICHTY Ha CAMOCTOSTEIFHOE H3yUYeHUE MaTepuala.

11.3. JlaGopaTopHbIe padoThI

JlaGopaTopHbIi MPAKTHKYM HAYMHACTCS ¢ O3HAKOMJICHHUS ¢ TEXHUKOM 0€30MacHOCTH.

ITo kaxmoii mabopatopHoii paboTe CTyAeHT 0GOPMIISICT MUCBMEHHBIH 0T4eT. TeKyluii KOHTPOJb Ha JTaOOPATOPHBIX
paboTax MPOBOAUTCS B BUAC YCTHBIX OMPOCOB — «3aIUTa» MO UTOTAM JTabOpaTOPHBIX paboT. OIEHUBACTCS X0/ JIA0OPATOPHBIX
paboT, TOCTUTHYTHIC PE3YJIbTAThI, KAUECTBO OOPMIICHHE OTYETA, CBOCBPEMEHHOCTh CAAYH.

11.4. CamocTosiTe1bHAsA padoTa CTyAeHTa

Jlyis yCTIemHoro ycBOGHUS IHMCIMIUIMHBL HEOOXOOMMO HE TOJBKO IOCEMIaTh AyAWTOPHBIC 3aHATHS, HO M BECTH
aKTHBHYIO CAMOCTOSITENbHYIO paboTy. [Ipu camocToaTensHO# MpopaboTke Kypca 00ydaronecs T0KHBI:

®  TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHH MaTepHall U JOTOJHUTH €r0 C y4eTOM PEeKOMEHIOBaHHOM
M0 JaHHOH TeMe JIUTePaTyphL;

®  U3YYHTh DPEKOMEHJOBAHHYIO OCHOBHYIO W JOINOJHUTEIBHYIO JIHTEPATypy, COCTaBISATH TE3WCHl, AHHOTALUH H
KOHCIIEKTBI Han0O0Jiee BAKHBIX MOMEHTOB;

®  CaMOCTOSTENHHO BBHIMOJNHUTH HHANBUAYAIbHBIE 3a0anus (pa3aen 4; 7,3; 8,3;9,3)

®  HCHOJNB30BaTh JJIS CAMOMPOBEPKH MaTepHaia OLlEHOYHBIE CPEICTBA.

WunuBnayansHOe 3a1aHKe OIEHUBAETCS TI0 CIIEAYIOMINM KPUTEPHSIM:
IPaBIJIBLHOCTh BBHIOJIHEHHS 33aHUs;

aKKypaTHOCTb B 0(OpMIICHUH PabOTHI;

HCIIONB30BaHNE CIEUATLHOMN JTUTEPaTyPEI;

CBOEBpPEMEHHas cJlada BHIIOIIHEHHOTO 3a/1aHus (YKa3bIBACTCS NIPEMOAABATENIEM).

11.5. MeTroan4eckue peKOMeHIAIUHU IS NperofaBaTeiei
OcHOBHBIE IPHHIUIIBI 00y4eHHs

1. HeIII) 06y‘leHI/IH — Pa3BUTh MBINIJICHUE, BBIpa60TaTI) MHPOBO33PCHHUEC; NMO3HAKOMUTL C UACAMU U METOJAaMH HAYKH;



Hay4YUTh IPUMEHSTH IPUHIUIIEI ¥ 3aKOHBI JUISl pEIIEHHs IIPOCTHIX ¥ HECTaHIapTHBIX 3a/1ad.

2. O6yueHue NOKHO OPTaHUUECKU COYETaThes ¢ BocruTaHueM. Hy)KHO pa3BuBaTh B CTyIEHTaX BOJIEBbIE KauecTBa U
Tpynomobue. HeHaBs3unBO, K MeCTy HpPHBMBATh 3JIE€MEHTHI KyIbTyphl NOBEAEHMS. B dacTHOCTH, mpenojaBaTenb AOIDKEH
JIMYHBIM TIPUMEPOM BOCTIUTHIBATh B CTYAEHTAaX MyHKTYalbHOCTh M YBaXKEHHE K Uy>KOMY BpeMeHH. HeqomycTumo mpernoaaBaHue
OJHOCEMECTPOBON y4eOHOH AMCHUIUIMHBI NpeBpallaTh B MHOTOCeMecTpoBoe. BosHuKIIas akageMuueckas 3aJ0KEHHOCTh
JOJDKHA OBITH IMKBUANPOBAHA B IIEPHOJ CIESAYIONIET0 CeMeCTpa 10 Havaya 3a4eTHOH HeIeIH.

3. OOy4eHne JTODKHO OBITH HE IMACCHBHBIM (COOOIIMM CTYISHTaM HEKOTOPHIH 00beM HMH(OPMAaINH, PACCKaKEeM, Kak
pelraoTcs Te WM WHBIE 33/1a9H), a aKTUBHBIM. Hy’>XHO cTponTh 00ydeHne Tak, 9TOOBI B OBJIAJICHIH MAaTePHAIIOM OCHOBHYIO POJTb
Urpana namsTh JorHdeckast, a He opMaibHas. 3allOMHHAHNE JOJKHO JOCTHIAThCs depes TIIyO0oKoe TIOHNMAaHHe.

4. OnHO U3 BaKHEHIINX yCIOBUH yCHEITHOT0 00yueHHs — yMEHHE OPraHU30BaTh paboTy CTYJEHTOB.

5. OTHoIIeHHE MpenojaBaTelst K CTyJEHTaM JOJDKHO HOCHTh XapakTep HoOposkenaTenbHON TpeGoBaTenbHOCTH. s
CTUMYJIUPOBAHUS pPabOTHI CTYJEHTOB Hy>KHO HCIOJIB30BaTh MOOIIPEHHE, 0J00peHne, MOXBally, HO HE MOpHULIaHKe (MOpUIaHHe
MOXeT NPUMEHATHCS JINIIb Kak uckimouenue). [IpenogaBarens 10mKeH OBITh AT CTYJEHTOB JOCTYITHBIM.

6. HeoOxomM peryssipHBIil KOHTPOJIb paboTHI CTYAEHTOB. [IpaBHIIbHO ITOCTAaBIEHHBIH, OH TOMOTaeT MM OpPraHU30BaTh
CHCTEMaTHYeCKUe 3aHATHS, a IPENOAaBaTeli0 JOCTUYb BEICOKHX PE3yIIbTaTOB B 00YIEHHN.

7. Baxneilme# 3amadell mpermonaBaTeinell, BeIyIINX 3aHATHS 10 AWUCLIUIUIMHE, SBISETCS BBIPAOOTKA y CTYIEHTOB
0CO3HAHUS HEOOXOJUMOCTH W TOJIE3HOCTH 3HAHHS JUCIHILUIMHEI KaK TEOPETHYECKONH M MPAKTUUECKOW OCHOBBI JUISI M3Y4EHHS
HPOQUIBHBIX TUCHUILIUH.

8. C nenpto Gosnee 3(dexkTHBHOrO ycBOEHHsA CTYACHTaMH MaTepHaja JaHHOW AWCIMIUIMHBI PEKOMEHAYETCS MpH
MPOBEACHNH JIEKIMOHHBIX, NMPAaKTHYECKHX U JAOOPAaTOPHBIX 3aHATUH HCIONB30BaTh COBPEMEHHBIE TEXHHUIECKHE CPEACTBA
00yd4eHHs, a IMEHHO IPE3eHTAIMH JIEKIUH, HATJAIHbIE TOCOOHs B BHIE CXEM IPHOOPOB, AeTaleld M KOHCTPYKIHH MpHOOpOB,
KOMIIBIOTEPHOE TECTUPOBAHHE.

9. Jlnst Goee riry00OKOTo M3y4eHHs IPEeAMETa U IIOATOTOBKH psizia BOIIPOCOB (TeM) JUISl CAMOCTOSTEIEHOTO H3yYESHUSI 110
paszenaM JUCLMILIMHBL HPENo/aBaTeNb MPEeJOCTaBIseT CTYJIEHTaM HeoOXOoOuMyr MH(OPMAIMIO O HCIONB30BAHMU Y4eOHO-
METOJUYECKOTO O0ecIeueHns: y4eOHUKaX, y4eOHBIX MOCOOHsIX, COOPHMKAaxX NPHMEpPOB M 3aJad M ONHCaHUE JIa00paTOPHBIX
pabot, Hanuaun MHTepHeT-pecypcoB.

IIpu TexymeM KOHTpoJie PEKOMEHIYETCs HCIOIB30BaTh KOMIIBIOTEPHOE MM OJaHKOBOE TECTHPOBAHUE, KOHTPOIbHBIE
KOJUIOKBHYMBI MJI KOHTPOJBHBIE PAOOTEHL.

KonTtposipHoe (MTOroBOE) TECTHpOBaHHE BKIIOYAeT B ceOs 3aaHM 1O BCEM TeMaM pasjena pabodell mporpamMbl
JUCLIAIUTIHBL

10. Llens nexuuu — GOPMHUPOBAHUE Y CTYJCHTOB OPHEHTUPOBOYHOH OCHOBBI IJIsI MOCIEIYIOIIEr0 YCBOCHHUSI MaTepHraia
METOJIOM CaMOCTOsTeNIbHON paboThl. ComepikaHue JEKIUH JODKHO OTBEYaTh CICAYIOMINM JUIAKTHISCKIM TPEOOBaHMUSM:!

1 M3OKeHNe MaTeprana OT NPOCTOTO K CIIOXKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;

2 JIOTWYHOCTb, YETKOCTh U SICHOCTH B M3JI0KCHUH MaTepHana,

3 BO3MOXKHOCTH ITPOOJIEMHOT'0 MU3JI0XKEHHS, JUCKYCCHUH, UAJIOTa C LEeNIbI0 aKTHBU3ALUH AESTeIbHOCTH CTYICHTOB;

4 omopa CMBICIIOBO YacTH JEKINY HA ITOJIHHHbIE (haKThl, COOBITHS, SIBICHHUS, CTATUCTHYECKUE JAHHEIE;

5 TecHast CBS3b TEOPETUUECKUX IMOJOKEHUH M BBHIBOJOB C MPAKTUKONH M OyAymIed mpoecCHOHAIBHON AEATEIFHOCTHIO
CTyICHTOB.

[IpenogaBarenp, YUTAOIIMN JIEKIIMOHHBIE KYpPChl, JOJDKEH 3HATh CYIIECTBYIOIIME B IEAArorn4eckod NpaKTHUKe
BapUaHTHI JICKIIUH, NX TUIAKTHUCCKHE H BOCITUTHIBAIOIINE BO3MOXKHOCTH, a TAKXKE MX MECTO B CTPYKTYpE mporiecca 00ydeHusl.

11. Tlpy mpOBEOCHWH AaTTECTAllMU CTYJICHTOB Ba)XXKHO BCErJa MOMHHUTh, YTO CHCTEMATHYHOCTh, OOBEKTHBHOCTH,
apryMEeHTUPOBAaHHOCTh — IJIaBHBIC MPUHLMUIBI, Ha KOTOPBIX OCHOBAHBI KOHTPOJbL M OIICHKA 3HAHUW CTYJIEHTOB. 3HaHUE
KPHUTEPUEB OILICHKN 3HAHUH 00513aTEIBHO IS TPETIOIABATENS U CTYACHTA.

Opranusanms 1a00paTopHOro NPaKTHKYMa

OcBoeHHE CTYICHTOM JJa0OpPaTOPHOTO MPaKTHKyMa — HEOOXOIUMasi COCTaBHAs YacTh Pa0OTHI CTYAEHTA IPH OCBOSCHUU
JMCUHUIUTMHBL. KaX/blil CTyJeHT 3a OAMH CEMECTP JOJDKEH BBINOJHHMTH MO HHAMBUIyalbHOMY rpaduky 3-4 mabopaTopHBIX
paboter B 3 cemecTpe U 5-6 mabopaTopHbBIX paboT B 4 ceMecTpe, YKa3aHHBIX B «MapIIPyTHOM» JHCTE. MapHIpyTHBIH JHCT
COCTABJISICT JIEKTOP MOTOKA. C MapIIPyTHBIHA JIUCTOM 00y4aroIIerocs 3HaKoMsT 10 Hadaja 1abopaTOpHOro NPakTUKyMa.

Bce CTYACHTHI NEPEN HaA4YaJIOM pa6OTI>I B na60paT0pI/m MpOXOJAT MHCTPYKTAX IO TEXHUKE 0€e30MacHOCTH. Ka)K}:[LIﬁ
CTYACHT B CHI€HHUAJIBHOM JXYPHAJIE CTaBUT CBOIO NMOAINUCH O TOM, YTO OH MNPOCIIyIIa]l HHCTPYKTAX MO TEXHUKE 06€30MmacHOCTH
pa60T1>1 B na60paTopm/1 14 065{3yeTCﬂ BBIIOJIHATDE BCC ITYHKTHI HHCTPYKIWHU 110 TEXHUKE 0€e30MacHOCTH .

1. CTyneHTHI He HOITycKaroTcst K paboTe B 1abopaTopuy B BEPXHEH 0JeXk /e ¥ PH OTCYTCTBHHU OEJI0TO XanaTa.

2. CTyIIeHT JOIIYyCKAaeTCd K BBIIIOJIHEHUIO pa6OTI)I TOJIBKO TIIOCJIE «JOIyCKa», T.C. IMIPOBEPKHU IPEIOgaBaTCIEM
TOTOBHOCTH CTY/ICHTA.

['0OTOBHOCTB CTyZI€HTa K BBINOJHEHHUIO Ja0OpaTOpHOH pabOThl COCTOUT B CIEIYIOLIEM:

a) TOATOTOBJEHA TeKyllas paboTa, MOArOTOBKA BKIIOYAET: Ha3BaHME pPAa0OTHI, TEOPETHYECKOE BBEJCHHE, CXEMY
yCTaHOBKHU, paboune (opmynsl U GopMyIssl A8 pacuera MOTPEIHOCTEil; MepedeHb NMPUOOPOB M MPHHAUISKHOCTEH
(TexHMYECKHe XapaKTePUCTHKHU 3aIOHIIOTCS B Jab0opaTopyn); IepeueHb 3aJaHiii ¥ TaONuIbl AJIs 3alUCH Pe3yJIbTaToB
U3MEpEeHUH;

0) 3HaHHWE HKCIICPHMEHTa W TEOPHH TAHHOW pabOTHI B paMKax ONHCAHUS pabOTHI B NMPAaKTHKyMe M y4eOHUKe, yMEHHUE
paboTath ¢ mpudOpamMu, yCTaHOBKAMH, 000pYIOBAHHEM;

B) 3HAHME TPABHJI TEXHUKH 0E30MacHOCTH NpH paboTe ¢ mpuOopaMu W 06OPYIOBAHHEM, HCIHOJIB3YEMBIM B JAHHOU
pabore.



3. CTyZ[eHT HC N0IyCKAcCTCs K BbIIIOJIHECHUIO pa6OTI>I, CClIn:

a) OTCYTCTBYET J1a0OPaTOPHBIH KypHaI (B KauecTBe J1JaDOpaTOPHOTo JKypHaa CTYICHT MCHOIb3YeT OOIIyI0 TeTpajb) UiH
HE MOJTOTOBJIEH IIPOTOKO,

6) CTyZIeHT He 3HaeT TeOpHH paboThl B paMKaX TEOPETHYECKOTO BBEAEHMS B NPAKTHKyMe U HE MPECTaBIIET, YTO U
KaKHM METOJIOM OH OyJeT U3MepsTh;

OnHaKo 10 OKOHYAHHMS JTa0OPaTOPHOTO 3aHATHUS CTYJCHT, He TOJYYUBIIHH JOIYCK, paboTaeT B JJabOpaTOpUH, yCTpaHssL
JONyIIeHHbIE HeTOPaOOTKH.

4. CryneHTaM, MPOIYCTHUBIIAM 3aHATHUS TI0 YBAKUTCIBHBIM MPUIHHAM (MMEETCSI IOMYCK U3 JeKaHaTa), MPeIOCTaBISIeTCS
BO3MOXKHOCTb €€ BBIMIOJHEHHUS BO BpeMs YKa3aHHOE BedylluM mperogaBatesieM. CTyneHTaM, MPOMYCTUBLIMM 3aHSITUS I10
HEYBO)XUTEIbHBIM MPHUYUHAM, PEAOCTABIACTCS BO3MOKHOCTh €€ BBIIOJTHEHHS B 3a4ETHYIO HEAETIO Ha «IyOJIpCKOM» 3aHATHU
BO BpeMS YyKa3aHHOE BeAyIIUM IpemnojaaBareneM. CTyIeHTHI, Hy)XKIArOIIHecs B JOMOJHHUTENFHOH IOATOTOBKE, MOTYT
BOCIIOJNIb30BaThCA yeiayramu LleHTpa 1omomHuTeIsHOT0 00pa3oBaHus U PO ecCHOHATBHON MOATOTOBKH.

5. B TeyeHne oHOTO 3aHATHUL, KaK IPaBUJIO, JOIYCKAETCs BHIIONIHEHHE He OoJiee 01HOH 1abopaTopHOi pabOoTHIL.

6. He JOITYCKa€TCsl COBMECTHas pa60Ta 2-X W OOJIBIIEr0 YHCIIa CTYACHTOB 3a OI[HOI71 yCTaHOBKOfI, €CJIn 3TO HE
MpeayCMOTPEHO METOANYCCKUMHU YKa3aHUSIMH K BBIITOJTHECHUTIO JTaHHOU pa6OTLI.

7. Ha tutynpHOM JHicTe J1a00paTOPHOTo XKypHAIa JIODKHEI OBITh yKa3aHbl (haMIIINs M HHHUITHAIBI CTYJEHTa, KOJ Y4eOHOH
rpymmbsl. OdopmileHre Kaxaoil paboTsl HaYMHAETCs ¢ HOBOHM cTpaHuibl. CXeMbl M rpaHKy BBIIOMHAIOTCS KapaHJalloM, BCe
3aIHCH JIENAI0TCS PYYKOH, I IpadMKOB HCHONB3yeTcs MIJUIIMETpOBas Oymara, MM OHH BBHIIOJHSIOTCS C HCIIOJIb30BaHUEM
KOMIIbIOTEpa; TpadHUKH BKIEHBAIOTCA B JA0OpaTOpHBIA >KypHan. Ha pacueTHBIX CTpaHMIAX MAOIDKHBI 00S3aTETHHO
IPUCYTCTBOBATh paboune (GopMyIIbl ¢ MOACTAHOBKON Pe3yIbTaTOB MPSIMBIX M3MEPEHHH M KOHCTaHT B OJHOM CHCTEME CMHHUII.
Ha >Tux ke cTpaHHIax NpoM3BOAUTCS pacueT morpemHocteid. OdopmiieHne paboThl 3aBEPIIACTCS HATMCAHUEM BBIBOJIOB.

B BBIBOZaX HOIKHBI COEPIKATHCS OTBETHI Ha CIIEYIOIINE BOIPOCHL:
a) 4TO ¥ KaKKM METOJIOM H3MEepsUIOCh,
0) IpH KaKkuX yCIOBUSIX;
0) pe3ysbTaThl C a0COTIOTHOM U OTHOCHTEIBHON MOrPEIIHOCTSIMH; aHAJIU3 PE3Y/IbTAaTOB U IOTPELIHOCTEH.
8. [IpueM «3amuTe» 10 TabopaTopHOi paboTe 3aKITI0YaeTCs B IPOBEPKE:
a) pe3ysIbTaToB paboTHL,
0) ZOCTOBEPHOCTHU PACUETOB U MX COOTBETCTBHS HU3MEPECHUSM,
B) MIPAaBWIBHOCTH MOCTPOCHUS TPapUKOB,
T) 0OpMIICHUSI PabOTHI M BBIBOJIOB.

BrmonnenHas pabora oTMeuaercs B JKypHale CTYAEHTa IOJIMCHIO MperojaBaTess U MPOCTaHOBKO# narhl. Pabota cumraercs
3aYTEHHOH, €CIIM Ha CTpaHHLIE, IJ1e HauuHaeTcs ee OIUCcaHue, UMeeTCs 3 MOANUCH MPENoaBaTelis: 3a «IOIYCK», «BbIIOJTHEHUE)»
U «3amuray» . [Toce BBIMOIHEHUS U 3aIUTHI BCeX J1a0OPaTOPHBIX PaboT MpernojaBareib B XKypHae CTY/ICHTA JIeNaeT 3aIliCh:
«Bce maboparopHble pabOTHI, IPEIYCMOTPEHHBIE MAPIIPYTHBIM JINCTOM, BBITOIHEHBI U 3aMIUIICHBD), CTABUT MOAIICH U aTy.

9. XKypnan npenopaBaresnst XxpaHUTCs y npenofasarterns. [IpaBuina BeeHus sKypHaIa MperoaBaTels.

1. B rpade xypHama ydera BBITOJHEHHBIX CTYASHTaMH JIaOOPAaTOPHBIX paboT menaeTcs OTMETKa O BBIMONHEHUH. Eciu
paboTa «3aluiIeHay, AeaeTcs OTMETKA O 3aluTe.

2. B ciiy4ae OTCYTCTBHsI CTY/ICHTA Ha JTaDOpAaTOPHOM 3aHATHH B JKypHAIIE yYeTa BHITOJHEHHBIX CTYIECHTAMH JJab0pPaTOPHbIX
paboT mHIIeTCs «HO.

3. Oko1o paboThl, IPOMYIIEHHO N0 YBOKUTEIBHON MPUYNHE (IOITyCK U3 JIeKaHaTa), MHIIETCS «YyB.».
INpaBuia paboTsl penoaaBaTeseil B 7a00paTOPHHU B 3a4ETHYIO HEIEIO
1. K BeImonHEeHMIO paboT IOIYCKAIOTCs CTYICHTHI, KOTOPBIM JIEKTOP MJIM BEAYILIHH IIPernoaaBaTellb MPpea0oCcTaBIII JIOMYCK.

2. JlexcypHbIii TperoaBaTenb AenaeT OTMETKY O BBIOJHEHHH JIabopaTOpHOH paboThl B XKypHANE CTYJSHTAa W B JKypHaIe
ydeTa BEIIOJTHEHHBIX CTYAEHTaMH JIab0OpaTOpHBIX paboT.

C cormacus BEAYHICTO IMPETOoAaBaTeiid CTYACHT MOXKET 3alllUTUTDh pa60Ty ACKYPHOMY NpenoAgaBaTeiito, IMPOBOAMBIIEMY
3aHATHA.

3. JIaGopaTopHbIe paboTHI, BEIOITHEHHBIC B TEUEHUE CEMECTPa, IPUHUMAET TOT MPE0IaBaTel b, KOTOPBINA MIPOBOIXI 3aHITHS
C IpynmnoM B TEYEHUEe ceMmecTpa. B ciyuae OTCYTCTBUS MO YBa)XKMTEIbHOM NPUYMHE 3TOrO IMPENOAABATENs HA 3a4yeTHOU
Hezielle, 3a4eT 10 1a00paTopuy NpUHUMAET JeKTop. [Ipu oTCyTCTBUM J1eKTOpa — 3aB. Kadenpoi.

4. Bo Bpemst mpoBeseHHs J1a0OpaTOPHBIX pabOT yueOHO-BCHOMOTATENbHBIN IepcoHan yabopaTopuu paboTaeT MHoJ
PYKOBOJICTBOM BEAYIIHX 3aHATHH IperoiaBaTesei 1 3aB. 1a00paTOpUsIMHU.

11.6. MeTtoan4eckne ykasaHus A5 CTY[ACHTOB

ITo moaroToBKE K JJeKIHOHHBLIM 3aHATHIM
I/I3yquHe JUACTHUITITUHBI Tpe6yeT CUCTCMATHUYCCKOIO U IOCJICAOBATCIBbHOIO HAKOIUICHUSA TEOPETUYCCKUX 3HaHI/II71,



CJIeIOBAaTENBHO, IPOITYCKH OTACIBHBIX TEM HE IT03BOJISIOT IIyOOKO OCBOHTSH IpeaMmeT. CTyaeHTaM HeoO0X0uMO:

1. mepen KaXk10M JEKIHEl IpocMaTpUBaTh pabouyro IPOrpamMMy IUCLUIINHBI;

2. mepez caeayromei JeKieil He0OX0AUMO MPOCMOTPETh MO KOHCIEKTY MaTepHall MPeAbIIYILeH.

IIpu 3aTpynHEHHAX B BOCHPHATHM MaTepHala CleAyeT oOpaTHThCs K OCHOBHBIM JIUTEpaTypHbIM HCTOUHHKaM. Ecim
paszobpaTbcsl B MaTepHane He yAaloch, HEOOXOIUMO 0OpaTHThCS K JIEKTOPY MM K IPENoJaBaTeNio Ha MPAKTHUECKUX 3aHITHUSIX.
He ocraBsiite «OenbIx IATEH» B OCBOCHIH MaTepHaa!

ITo camocTOSITETEHOMY BHINOJIHEHUI0 HHANBHIYAJILHBIX 3adaHIil

VYcBoeHne MaTepraia AUCIUILIMHBI BO MHOTOM 3aBUCHT OT OCMBICJICHHOTO BBHITIOJTHEHUS JOMAIITHETO 3a1aHHsI.

[Tpu perennu 3amad 11e1eco00pa3HO PyKOBOACTBOBATHCS CIIEAYIOIIMMHY IIPaBUJIaMU.

1. IIpexe Bcero, Hy>KHO XOpPOIIO BHUKHYTh B YCIIOBHE 3aJauH, 3allicaTh KPaTKO €€ yCIOBHE.

2. Ecnu mo3BosmsieT xapakTep 3a7a4n, 00s3aTeIbHO ClleNlaiiTe pUCYHOK, MOSICHSAIOIINHN €€ CYIIHOCTb.

3. 3a peAKMMH HCKIIOUEHHMSMH, KaX[as 3ajJadya JODKHAa OBITh CHayaja pelieHa B oOmeM BHIE (T.e. B OyKBEHHBIX
0003HAYEHHAX, a HE B YHCNIAX), IPUYEM HCKOMas BEIMYMHA JODKHA OBITh BHIpAXKEHA Yepe3 3a/JaHHbIE BEIIMIHUHBL.

4. Ilomy4nB penreHue B 00IIEM BUJIE, HY>KHO IIPOBEPUTH, IIPABHIIBHYIO JI OHO UMEET Pa3MEpHOCTb.

5. Ilomy4nB 4YHCIOBOH OTBET, HY)XHO OIICHHTh €TI0 IpaBIONOZOOHOCTh. Takas OIEHKa MOXET B psje CirydaeB
00Hapy>KUTh ONTMOOYHOCTH MOTYYSHHOTO pe3yibTara.

Pemenne 3amad mpuHEceT HaWOOJNBLIYIO IOJB3Yy TOJNBKO B TOM CIydae, €ClIM OOYyYalOIIMHCS penraeT 3amadu
caMmocTosITeNnbHO. Pemnth 3amauy Oe3 momomnd, 0e3 MOACKAa3KM 4acTo ObIBaeT HENETKO M He Bcerga ypaaerca. Ho paxke He
YBEHUYABIIHECS YCHEXOM IOMBITKM HAWTH pelIeHHe, €CIH OHH MPEeINPHHHMAINCh JOCTaTOYHO HACTOHYMBO, HPHHOCST
OLIYTUMYIO TOJNIB3Y, TaK KAaK Pa3BHBAIOT MBIIUIEHHE M YKPEIUITIOT BONIO. PemeHue 3amad HM B KOEM Cilydae He CIeIyeT
OTKJIA/IBIBATh Ha MOCJIETHUI Bedep mepesl 3aHATHAMH, KaK, K COXAICHUIO, HepeJKO MOCTYNaloT CTyAeHTHL. B 3TOM ciywae Ooree
CJIOXKHBIE M TIPUTOM HanOoJjiee comepkaTelbHbIe U ITOJIe3HBIC 3a/1aull 3aBEOMO He MOTYT OBITH pelleHbl. B pexomeHIyeMbIx
yueOHHMKaxX M COOpHHKAX 3a/1ad, B paszelie, B KOTOPOM IOMEIIEHBI 3aau Ul PEeLIeHHs, UMEIOTCsl IPUMeEpPH! (PacCMOTPEHHBIE
3anauu). [loaToMy TONYKOM K pEIICHHIO JaHHOW 3afayd MOJKET MOCIY>KUThb O3HAKOMJICHHE C HECKOJBbKMMHU pEIICHHBIMU
3a7a4aMH.

ITo noaroToBKe K J1a60PATOPHOMY NPAKTUKYMY

1. OcBoeHHE CTyIEHTOM Ja0OpaTOPHOIO NPAKTUKyMa — HEOOXOJMMash COCTaBHAas 4acTh pabOTHl CTyJEHTa HpHU
ocBoeHuH Kypca PPC. Kaxaplii cTyieHT 3a OWH CeMECTp IOJDKEH BBHIMOJHUTH 3-4 nabopaTtopHbie paboTH B 3 cemecTpe U 5-6
nmabopaTopHBIX paboT MO WHAWBHIyalbHOMY Tpaduky B 4 cemecTpe, YKa3aHHBIX B «MapmpyTHoM» nucre. C rpaduxom
BBIIIOJIHEHUs pabOT CTY/ACHT 3HAKOMHTCS JI0 Havana JabopaTopHOro NPAKTHKyMa.

2. Kaxaplii CTyZeHT nepe]] HagyajaoM ceMecTpa MOJIydaeT MOJHBII KOMIUICKT JINTepaTyphl - Habop yueOHbIX mocoOuii, B
KOTOPBIX ITIOMEIEHBI OMHMCaHUs JabopaTopHBIX paboT. MHCTpyKImy 1o 1abopaTopHBIM paboTaM, OTCYTCTBYIOIIMM B Y4eOHBIX
MOCOOUSIX, UMEIOTCSI B YUTAJILHOM 3aJie OMOJIMOTEKe U B COOTBETCTBYIONLIEH J1abopaTopuy Ha Kadeape U KaxkIblid CTyICHT MOXKET
MOJYYHUTh €€ BO BPEMEHHOE IMoib3oBaHHe. OmucaHne KXol 1a0opaTopHOI paboThl COAECPKUT JOCTATOYHO MPOPaOOTaHHOE
TEOPETHYECKOE BBEJCHHE, OCHOBHBIE pacueTHble (OpMynsl U (OPMyNBI pacyeTa MOTPENIHOCTH, MOAPOOHOE OIHMCaHHe
7Ta00paTOPHON YCTaHOBKHM, CIICHApHil MPOBEJCHHS 1abopaTopHON paboThl, BUIbI TAaOJiul, Ui BHECEHUS B HHUX pE3yJIbTaTOB
U3MEPEHHH, KOHTPOJIBHBIE BOIPOCHI, JAIOIIHE CTYIEHTY BO3MOYKHOCT OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOEIT OATOTOBKH K
pabore.

3. CrynmeHT pmomyckaeTcs K BBIMONHEHUIO PabOTHI TOMBKO TIOCTE «JOMyCKa», T.e. NPOBEPKH IPErojaBaTeeM
TOTOBHOCTH CTyJIeHTa.  OTOBHOCTB CTyICHTA K BBINOJIHEHUIO TA00PAaTOPHOH pabOTHI COCTOUT B CIIEAYIOMIEM:

a) B JXypHajJe (B KayecTBe >XypHaja HCIOJIb3yeTcsi oOIas TeTpajab) MMeeTcs OMNHMCaHWe TeKylueil 1abopaTopHON
paboThl: Ha3BaHHME pabOTHI, TEOPETHYECKOE BBEACHME, CXeMa YCTaHOBKH, pabouue ¢opMmynsl ¥ (OpMyJNBl Uil pacdera
MOTPENIHOCTEH; TepedeHp NPHOOPOB M IMPHUHAMIEKHOCTEH (TEXHHYECKHe XapaKTEPUCTHKH 3aMONHSIOTCS B JIabopaTopum);
nepedeHb 3aaHni U TaONUIIbI AT 3aTMCH Pe3yIbTaTOB H3MEPeHHI;

0) 3HaHME IKCIIEpHMEHTa U TEOPHH JAHHOI paboThl B paMKaxX OMHCAHUs PabOTHI B MPAKTHKyMe U yueOHHKE, YMEHHE
pabotaTh ¢ mprubOpaMu, yCTaHOBKAMH, 000PYI0BAHUEM;

B) 3HaHHWE MPAaBWJI TEXHUKU OE30MacCHOCTH NpU paboTe ¢ mpubopaMu U 00OpPYJOBaHUEM, MCHONB3YEMbIM B JaHHOU
pabore.

CTyZIeHT He OITyCKaeTcs K BBIITOTHEHUIO PaOOTHI, €CITH:

a) OTCYTCTBYET JIaOOPaTOPHBIH )KypHAII HJIH HE MOJTOTOBIEH IPOTOKOJ,

0) CTyJIeHT He 3HaeT Teopur paboThl B paMKax TEOPETHYECKOTO BBEJICHWs B MPAKTHKYMe M HE MPEICTaBIIIET, YTO U
KaKuM METOJO0M OH 6y)1€T U3MEPSTD,

B) OTCYTCTBYET OCIbIif XaJar.

OnHako 0 OKOHYaHUs J1a0OPAaTOPHOTO 3aHITHsS CTYICHT, HE MONYy4YMBLIMI JOMYyCK, paboTaeT B JabopaToOpHH, yCTpaHssA
JOMyIIeHHbIE HeTOPaOOTKH.

4. CryneHtaM, MpOMYCTHUBIIUM 3aHATHA 10 YBaKUTENbHBIM TNpPUYMHAM (MMeEEeTCsl JOMyCK U3 JieKaHaTa),
OPpEeAOCTABIACTCA BO3SMOXKHOCTL €€ BBITIOJIHEHNS BO BPEMS YKAa3aHHOE BEAYILIUM IIPETIOAaBaTEIIEM. CTy)leHTaM, POy CTUBIIUM
3aHATHUSA 110 HCEYBAXUTEJIBHBIM INPUYUHAM, HNPEAOCTABIIACTCSA BO3MOXHOCTH €€ BBLIIIOJIHEHHSA B 3a4Y€THYIHO HEIACIIO Ha
«IyOIepcKOM» 3aHATHU BO BpPeMsl, yKa3aHHOE BeIyIIUM IPETIoJaBaTelIeM.

5. B TeueHue 0HOTO 3aHSTHUS AOMYyCKAeTCs BBHITIOJIHEHHE He Oosiee 0HOM JabopaTopHOii paboThI.

6. He momyckaercs coBMmecTHas paboTa 2-X M OONBIIETO YHCIA CTYASHTOB 3a OJHON yCTaHOBKOM, €CIHM 3TO He
HpPeLyCMOTPEHO METOANYECKUMH YKa3aHUSIMH K BBHITTOJTHEHHIO TaHHOH paOoThL.

8. Ha tutynpHOM JcTe 71a00OpaTOPHOTO XXKypHala MOJDKHBI OBITH yKa3aHbl (paMHIUS M WHHIWAIBl CTYICHTa, KOJ
yae6HOH Tpymmbl. OdopmiaeHne Kaxmod pabOTel HadWHAeTcss ¢ HOBOW cTpaHMIbBl. CXeMbl M TIpadUKH BBHITOIHSIOTCS



KapaHJAIIoM, BCE 3aIllCU JENIAal0TCS PYyYKOH, I rpaduKoB MCHONB3yeTCss MIUIMMETpoBasi Oymara, MM OHH BBITIOJHSIOTCS C
UCIIOJIb30BaHUEM KOMIbIOTepa; rpadMKy BKICHUBAIOTCS B JjabopaTopHblid xypHan. Ilpu odopmiernu paboTel HEOOXOAUMO
BBIICIATh CTPAHUIBI JUIS pacyeToB. Ha pacyeTHBIX CTpaHHMLAX AODKHBI 00s3aTENbHO IPHCYTCTBOBATH padoume (opMyIsl C
HOJICTAaHOBKOIl Pe3yJIbTaTOB IPSAMBIX U3MEPEHHI M (U3HUECKHX KOHCTaHT B OJHOM cucTeMe equHul. Ha 5THX e cTpaHumax
HPOM3BOAMTCS pacueT morperiHoctedl. OdopmiieHne pabGoOThI 3aBepllaeTcsi HANHCaHWEM BBIBOAOB. B BBIBOJAX JIOJKHBI
COIEPXKATHCSI OTBETHI Ha CIIEAYIOIIHE BOIIPOCHL:

a) YTO U KaKUM METOJIOM H3MEpPSUIOCh,

0) IIpH KaKHX yCIIOBUSIX;

6) pe3yabTaThl ¢ a0COTIOTHON U OTHOCHTENIBHOM MOTPEIHOCTIMH; aHAIN3 PE3YJIbTaTOB U OTPEIIHOCTEH.
ITpueM «3amuThD) 10 1a60paTOPHO paboTe 3aKIIFOYaeTCs B POBEPKE:

a) pe3yJIbTaToB PaboTHI,

0) JOCTOBEPHOCTH PACUETOB M UX COOTBETCTBHS U3MEPEHHUSM,

B) IIPAaBHIBHOCTHU ITOCTPOCHHUS TPadHKOB,

T) oopMIIeHUS pabOTHI ¥ BBIBOJIOB.

Pabota cunraercs 3a4TEHHOM, €ClIM Ha CTpaHHILE, Te HAYMHACTCS e OMHCAaHUe, UMeeTCs 3 MOAMUCH MPEToiaBaTes: 3a
«JIOTIYCK», «BBITIOJIHEHNE» U «3AILUTY» C YKa3aHUEM JaThl.

Ilo padoTe c uTepaTypoii

B paboueii nporpaMme JMCLIHIUIMHBI NPEACTABICH CIIMCOK OCHOBHOW M JIOTIOJIHUTEINIBHOM JIUTEPATYPBl — 3TO y4COHHKH,
y4eOHO-METOINYECKUE MTOCOOUS MM yKazaHHsA. [lONOJHUTENbHAS IUTeparypa — y4eOHUKH, MOHOTpaduu, COOPHUKH HAyYHBIX
TPYIOB, XKypHAJIbHBIC M Ta3€THBIC CTAThH, PA3IMYHbIC CIIPABOYHUKH, SHIMKIONEUH, FIHTepHET-pecypChlL.

JIrobas popma caMoCTOATENBHOM PabOTHI CTyICHTa (TMIOJrOTOBKA K CEMHHAPCKOMY 3aHATHIO, JIOKJIAAY H T.II.) HAUUHACTCS
C M3YYCHHUS COOTBETCTBYIOUICH JUTEpATyphl Kak B OMOIMOTEKE / 3JIEKTPOHHO-OMOIMOTEUHOH cUcTeMe, Tak B JoMa. M3ydeHne
YKa3aHHbBIX HCTOYHHKOB PACLINPSET IPAHMIIBI TOHUMAHUS IPEAMETa JUCIUILUIHHBI.

IIpn paborte c nuTepaTypoi BBIIEISIOTCS ClEXyIOIIe BUAbI 3anuceid. KoHCIeKT — KkpaTkas cxeMaTHdeckasl 3alnch
OCHOBHOTO COJep)KaHUs Hay4HOH paboTsl. Llenbro siBIsieTcs He IepenuchIBaHHE MPOW3BENICHUS, a BBIIBICHHE €r0 JIOTHKH,
CHCTEMBI JJOKa3aTeJIbCTB, OCHOBHBIX BBIBOJOB. XOpPOIIMN KOHCHEKT JOJDKEH COUYETaTh IOJHOTY M3JIOXKEHHsI C KpPaTKOCTBIO.
Ilurata — TOYHOE BOCIPOU3BEICHHE TEKCTA. 3aKIIOYACTCS B KABBIYKH. TOYHO yKa3bIBACTCS CTPAHUIA MCTOYHMKA. Te3HCHI —
KOHIIGHTPHPOBAHHOE HM3JI0)KEHHE OCHOBHBIX IOJIOXKCHUH NMPOYNUTAHHOTO MaTepuana. AHHOTAIUs — OYEHb KPAaTKOE M3JIOKEHHUE
COZEPKAHMS IPOYUTAHHON paboThl. Pestome — Hanbosee oOIue BBIBOABI M HONOXKEHHS PabOThI, €¢ KOHIENTyalbHbIE HTOTH.

11.8. Oco0eHHOCTH OPraHU3alMHu 00PA30BaTEILHOIO Mpollecca JIsl HHBAJIM/I0B M JIUI ¢ OTPAHUYeHHBIMHU
BO3MOKHOCTSIMU 3I0POBbSI

[Ipodeccopcko-npenoaBaTeIbCKUil  COCTAB  3HAKOMHUTCS € TICHXOJIOTO-(OU3UOJOTHYSCKUMH  OCOOCHHOCTSIMH
00yYarONUXCsl HHBAIUAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSAMH 370POBbS, WHIWBHIYaJIbHBIMH MPOTrpaMMaMu
peadHINTA HHBATUAOB (pY HAMMYWH). [Ipr HEOOXOAMMOCTH OCYIIECTBISIETCS JAOTIONHUTEIbHAS TIOICPKKA TPETIOAaBaHHs
MICUXOJIOTaMH, COI[HATbHBIMU paOOTHUKAMH, IPOIICANIINMH IIOATOTOBKY aCCHCTEHTaMHU.

IIpenmomnaraercss WUCMONB30BAaTh  COIMANBGHO-aKTHBHBIE M PEQIEKCHBHBIE METOIBl OOYYEHHUS, TEXHOJIOTHH
COLMOKYJIBTYPHOHW peaObMInTalny ¢ HeNb0 OKa3aHHs MOMOIIN B YCTaHOBJICHUH MOJHOIEHHBIX MEKINYHOCTHBIX OTHOLICHHH C
JIPYTUMH CTyJICHTaMH, CO3JAaHHH KOM(OPTHOTO TCHUXOJOTHYECKOTO KiIMMaTa B CTyAeHueckoi rpymme. [loabop m paspaboTka
Y4eOHBIX MAaTEPUATIOB MPOMU3BOAATCS C YYSTOM MPEIOCTABICHHS MaTepHaia B Pa3iHuHbIX (popMax: ayTuaibHOM, BU3YaIbHOM, C
HCTIOJIb30BAHUEM CICIIUATIBHBIX TEXHUYECKUX CPEICTB U HH)OPMAIIMOHHBIX CHCTEM.

OcBoenne muciuiuiMHbl Jmnamu ¢ OB3  ocymiecTBisieTcss ¢ HCHONB30BaHMEM CPEICTB O0OydeHWs oOmero u
CHEIHATFHOTO Ha3HAUCHHUS (TIEPCOHANBHOTO M KOJUIEKTUBHOTO HUCIIOB30BAHNA ).

Hns crynentoB ¢ OB3 mpemycmarpuBaeTcs AocTymHas (opMa IPEeNOCTaBICHUS 3aJaHUH OIEHOYHBIX CPENCTB, a
HUMEHHO:

B TICYaTHOM FJIH BJICKTPOHHOW (popMe (IUIs JIUII C HapyIICHUSMH OTIOPHO-JBUTATEIFHOTO anapara);

B MeYaTHOW (HhOPME MITH DIICKTPOHHON (OpMe C YBETHUSHHBIM MIPU(TOM U KOHTPACTHOCTHIO (JIJISI JIKII C HAPYIICHUSIMHU

CllyXa, pedH, 3peHus);

METOAOM YTCHHUS aCCUCTCHTOM 3aJaHUsL BCJ'lyX ()1.]'[5{ JIUII C HapyLLICHI/lﬂMI/I 3peH1/m).

JlaGopaTopHbie pabOThI BBIMOIHAIOTCS METOJJOM BBIYHUCIUTEILHOTO SKCIIEPUMEHTA.

CryneHTaM ¢ WHBATUIHOCTBHIO YBEITHMYMBACTCS BPEMs HA MOJITOTOBKY OTBETOB HA KOHTPOJBHBIC BOMPOCKHL. [ Takmx
CTYAEHTOB TIpelycCMaTpUBaeTCs JOCTYIHAs (opMa MpeoCTaBIeHUs OTBETOB Ha 3aaHus, a IMEHHO:

MUICEMEHHO Ha OyMare wix HabOpOM OTBETOB Ha KOMIBIOTEPE (VIS JIUII C HAPYIICHHSIMH CIIyXa, PEUn);

BBIOOPOM OTBETa M3 BO3MOXXHBIX BapHAHTOB IPH TECTHPOBAHUH C HCIOJIB30BAHHEM YCIYT aCCHCTEHTa (IS JIUIl C

HapyLIEeHUSIMH ONIOPHO-IBUTATEIbHOTO ammapara);

YCTHO (715 JIMI] C HAapYIIEHUSIMU 3PEHHs, OTIOPHO-IBUTATEIBHOTO ammapaTa).

[Ipr HEOOXOIUMOCTH Uil O0YYAIOUIMXCSl C MHBAJIMAHOCTBIO MPOLEAYPa OLCHUBAHHS PE3yJbTATOB OOYUYCHHUS MOXET
MPOBOUTHCS B HECKOJIBKO 3TAIOB.

12. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE U CIUIIJINHBI

NHubopManmoHHyI0 MOAIEPKKY OCBOSHHS TUCIUIUIMHBI OCYIIECTBIISIET OnbmmoTeka MHCTHTYTA, KOTOpast



obecrieunBaeT 00y4aroUIMXcs OCHOBHOM y4eOHOH, y4eOHO-METOANYECKON U Hay4yHOIl JIuTepaTypol, He0OX0ANMOM
JUISL OpraHu3alui 00pa3oBaTeIbHOrO mpolecca Ho aucuumumHe. OOmuit 00beM MHOrooTpacieBoro (oHzaa Ha
01.03.2021 r cocrasinsier 6onee 405 000 sk3.

BubnuoTeka pacrnosaraet y4yeOHOH, y4eOHO-METOANYECKON ¥ HAYYHO-TEXHUYECKOW InTepaTtypoi B Gpopme
MEeYaTHBIX M OJJISKTPOHHBIX M3J@HUH, a Takke BKIIOYAaeT OQuIManbHble, CIPaBOYHO-OMOIHOrpaduuecKue,
CTEIMATN3NPOBAHHBIC OTEUYECTBEHHbIC M 3apyOeKHbIE MEpHOANIEcKUe 1 MH(pOopMannoHHbIe U3naHus. bubnmmoreka
obecrieuynBaeT IOCTYH K NpodecCHOHAIbHBIM 0a3aM [JaHHBIX, MH(OPMAIMOHHBIM, CIIPAaBOYHBIM M ITOMCKOBBIM
cHCTEMaM.

Kaxmprit oO6y4atomuiicss obecrieder cBOOOIHBIM JOCTYIIOM U3 000 TOUKH, B KOTOPOH HMeeTCsS JOCTYII K
cetn VIHTEpHET U K 31eKTpoHHO-O0nOnmmoreynoit cucteme (OBC) UncTuTyTa M YHHBEpcUTeTa, KOTOpask COMCPKHUT
pasnU4HbIC W3JaHHWA 10 OCHOBHBIM H3YYaeMbIM JAWCIMIUIMHAM H C(OPMHPOBaHA IO COIJACOBAHHIO C
npaBooOnaaTes MU Y4eOHOH U yueOHO-METOIMIECKOM JINTepaTyphl.

[onHbli TIepedYeHb SNEKTPOHHBIX MH()OPMALMOHHBIX PECYpPCOB, UCIIOIB3YyEMBIX B IIpoliecce 00y4YeHUs,
NPE/ICTaBJICH B OCHOBHOW 00pa30BaTeNbHON MPOrpaMme.

12.1. IlepeyeHb OCHOBHOM U AONOJHUTEJLHON JUTEPATYPHI, HEOOXOAMMOH VIs1 0CBOCHHA
AUCHMIIIMHBI

Mooyns |. «Xumuueckue memoowt ananuzay

a) OCHOBHAs JINTEepaTypa

OcHOBHas JUTeparypa Pexxum nocryna O6ecne4eHHOCTh

Bubmuorexa HU

1. AHanurthyeckas XUMHUS. XHMHYECKHE METOJABI aHalnu3a:y4e0.uisl CTYA. BY30B/pell. Tla
O.M.Ilerpyxuna, JI.b.Ky3nenosa.- M.: JIabopartopus 3nanuii, 2017.-464c. PXTY
2. Bacumee B.II.  Amamurhucckas xuvms. B 2-x w. U.l Tpaumerpmdeckmii n | buomorexa HU b

TUTPUMETPHUYECKUH MeTObI aHaIM3a - M.: Beici. mik., 1989.- 384 c. PXTY

3. COopHMK 3ajay MO0 XUMHYECKUM METOAaM aHaiu3a. MEeTOAMYEeCKHE YKa3aHus K
BBINOJTHEHUIO MHIMBU/YaIbHBIX 331aHUH 110 KOJTMYECTBEHHOMY XHUMUYECKOMY aHamu3y./ | Bu6mmorexa HU
IOV BIIO «PXTY um. .. Menneneesa», Hopomockosckuit uHCTUTYT (Qunuan), Coct.: | pXTY Na
I'puropses B.U., Kpyunna T.U., Munse }0.®., ®umumonos B.H., Xopumko C.A.;
HoBomockosck, 2008.-104c.

Bubmmorexa HU

4. CrhpaBoyHHK II0 aHAJIUTHYeCKOW XuWMuH: copaBouHoe m3ganue/ 1O.JO.Jlypse.- Ja
M.: Asbsrc, 2007r.-447c. PXTY
0) 10MOJIHUTE/ILHAS JIUTepaTypa
JlononHUTENbHAS INTEPATYPA Pexum nocrymna O6ecne4eHHOCTh
1. JlaGopaTopHbIii MPAaKTUKYM O XMMHYECKOMY KayeCTBEHHOMY aHaimuzy. M3n. 2-e
crepeorunt. / Coct. B.H.@umumonos, PXTY um. JI..Menzeneesa , HoBOMOCKOBCKHUI bubnnorexa HU PXTY Ha
uHcTuTyT; HoBoMockoBck, 2013.-72c¢.
2. I'paBumMerpusi. Metoanueckue ykasaHust K jgabopaTopHoMmy npaktukymy/ 'OY BIIO
«PXTY wum. J[.U.MenneneeBa», HoBomockoBckuii wunctutyr ((uiman), Cocr.: | bubmnorexa HU PXTY Ha
dunumonos B.H., fukosa T.H.; HoBomockosck, 2009.-90c.
Mooyns Il. «@u3uko-xumuueckue Memoovl AHATUIA)
a) OCHOBHAsI JINTepaTypa
OcHOBHas JUTeparypa Pexum nocrymna OGecneYeHHOCTh

1. Anamutnueckas xumusa. Dusuyeckue M (U3MKO-XMMHYECKHME METONBI aHamm3a: | Bu6mmoreka HU
VueOnuk juist By30B / A.D.XKyxkos, 1.® Konocosa, B.B.Ky3nenos n np. ; ITox pen. O.M. | pxTy Ma
Terpyxuna — M.: Xumus, 2001.- 496¢

Bubnmurorexa HA

2. BacunseB B.II. Anamutnueckast xuMus. B 2-x 4. Y.2. OU3UKO-XUMHYECKHE METOBI PXT Jla
aHanmu3a. - M.: Beici. mik., 1989.- 384 c. v

3. CoopHuk 3amay 1O (U3UKO-XMMHUYECKMM METoJaM aHamu3a: Yueb. mocobue / | Bubmmorexa HU

T.®.bopucosa, C.B.Bacunesa, B.U.I'puropreB u ap.; Ilox pex. B.A.BacuneBa,- M.: | PXTY Aa
MXTU um. I.1.Menneneesa, 1989.-96¢.

4. CnpaBoYHHK 1O AHANMTHYECKOil XMMHH: crpaBouHoe u3zanue/ [0.JO.JIyppe.- | Dubmiorexa HA la

M.:Anbsinc, 2007r.-447c. PXTVY




0) 1OMOJITHUTEJIbLHAS JINTEPaTypa

OcHOBHas JuTeparypa Pexxum nocryna O6ecne4eHHOCTh

Bubmuorexa HU

1. TIpaxTuky™m o Gpu3NKo-XxUMHUIeCKHM MeTonaM aHanu3a./ Ilox pex. O.M. IlerpyxuHa.- PXTY Ja

M.: Xumus, 1987.-248 c.

2. Xopumko C.A. JlaGopaTopHbI TPAKTHKYM MO (U3MKO-XUMUYECKHM METOMAM | [ueoorao HIT
ananu3a. Onrrudeckne MeToI6l aHanm3a.- Hosomockosck.: Mzn. HU PXTY, 2014.-88c¢. PXTY Ja

http://moodle.nirhtu.ru/pluginfile.php/27318/mod_resource/content/1/MVY_onruxa.pdf

3. TIpuroppes B.M., Munge F0.®. DieKTpOXMMHUUECKHE METOAbI  AHAJIM3A.
Jlaboparopubiii  npaktukym./, ®I'BOY  BO  PXTY um. M .MenzneneeBa, | bu6nuorexa HA
HosomockoBckuit uactutyT((huuan); HoBomockosck, 2015.-54c¢. PXTY Ha
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Ipaktukym%209M
A.pdf

3. ®umnmonos B.H. JlaGopaTopHEIil IPaKTHKYM 10 (pU3HKO-XUMUYECKIM METOAaM
aHanu3a. XpomarorpaguuecKkie MEeTo bl aHanu3a. Y 4e0HO-beToanIecKoe nocobue /
OI'BOY BO PXTY um. [I.M.Menaeneea, HoBomockoBckuii nHCTHTYT(uiman);
HoBomockosck, 2018.-58¢.
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Ipaktukym%209M

Bbubnmmorexa HA Tl
PXTY

A.pdf
4. Otto M. COBpeMeHHBIE METOAB! AHATHTHUECKOH XHMHM: Tep. ¢ HeM. -2-m3g.- | Promiorexa HA Jla
M.:Texuoctepa, 2006.-543c. PXTY

12.2. Uudopmanmnonnsie 1 HHPOPMANMOHHO-00pa30BaTeIbHbIE PeCypPChl

[Ipu OCBOCHUM MUCIMIUIMHBI CTYACHTHI JOJDKHBI HCIOJIb30BaTh MH()OPMAIOHHBIC U HH()OPMAI[HOHHO-
o0Opa3oBaTeNbHBIC PECYPChI CIEAYIONINX TOPTAIOB U CallTOB:

1. Cucrema (¢enepanbHbIX 00pa3oBaTeNbHBIX MOpTaioB. CHCTeMa OTKPBHITOrO 0Opa3oBaHMS.
Koncantunrossiit neatp MOC OO PO [DnektponHslit pecype] — Pexxum gocryma: http://www.openet.ru.

2. WHdpopMannoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTMHM B o0OpasoBanuu. Cuctema ¢enepanbHbIX
00pa3oBaTeNnbHBIX MOPTAIOB [DNEeKTPOHHbIH pecypc] — Peskum mpoctyna: http://www.ict.edu.ru//

3. WNudpopmanmonnas cuctema «EnmHOE OKHO gocTyma K oOpaszoBaTelnbHBEIM pecypcam». URL:
http://window.edu.ru/ .

4. caiit Kagenpsl, 6ubnmoTexH, JUCLUIUIAHEL: Pexum Jocryna:

http://moodle.nirhtu.ru/mod/folder/view.php?id=

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI

B coorBeTcTBHM ¢ y4eOHBIM IUIAHOM 3aHSTHS 10 JUCHUIUINHE «AHAnumMuueckas xumus u Quuko-
XumuuecKue mMemoovl ananu3a NpoBoasiTcs B GopMe ayaUTOPHBIX, JJaAOOPATOPHBIX 3aHATHH M CAMOCTOSATEIHHOM
paboThI 0Oy4aromerocs.

VYueOHble ayAWTOpPUU AL TPOBEAEHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApPCKOTo THIIA,
TPYNHOBBIX ¥ WHIUBHAYAJIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJIS M IPOMEXYTOYHOH aTTecTalnHd, a TaKkKe
MOMEIICHUST IS CaAMOCTOSTENIbHOW pPabOThl  O0YYAIOIIMXCS, OCHAICHHBIC KOMIBIOTEPHOH TEXHHUKOH ¢
BO3MOXKHOCTBIO TOJIKJIIOUEeHHUs K ceTn «/HTepHeT» U obeclieueHHbIe TOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaMOHHO-
obpazoBarenbHy0 cpeny MHCTHTYTa, HOMELICHUS Uil XpaHEHHs ¥ NPO(UIIaKTHYECKOTO 00CIyKUBaHHS Y4eOHOTO
000pyI0BaHHUS.

IIpucnocobneHHOCTH
HaunmenoBanne -
IIOMEIICHUH [IJIst
CITENHAIBHBIX
N . . HCIIOIb30BaHUS
IIOMEIICHUI U OCHAIIEHHOCTh CIIENHAIBLHEIX [IOMENICHHI ¥ IIOMEIECHUI [IJIs
. N MHBAJIMIAMU U JINIIAMH C
IIOMEIIECHUI [IJIst CaMOCTOSITENILHON PabOTHI
. OTpaHUYEHHBIMU
CaMOCTOSITEIILHOM
BO3MOKHOCTSIMU
paboThI
310pPOBbS
JlexumnonHas aynutopust | YdeOHBIE CTONBL, CTYIIbs, JOCKA, MEI
484 (xopmyc 4)
[lepenocHas mpe3eHTAIIMOHHAS TeXHUKA (TIOCTOSTHHOE XpaHEHHE B npHCTocobIeHo
ayn. 470)



http://moodle.nirhtu.ru/pluginfile.php/27318/mod_resource/content/1/МУ_оптика.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://www.openet.ru/

Aynutopust Ne 376 nns

Y4eOHbIe CTOIIBI, CTYJIIbsSI, JOCKA

KypCOBOTO
n?())eKTnpOBaHm IlepeHocHast mpe3eHTAI[MOHHAsA TEXHHUKA (TOCTOSIHHOE XPAHEHUE B NpHCIIOcOBIIeHO
(BBINIOJIHEHUS ayn. 470)
KyPCOBBIX paboT)
AynuTopus Uit | YdaeOHBIe CTOJIbI, CTYJIbs, JOCKA, Mell
IPYIIOBBIX u
WHAMBUIy 2 TBHBIX TlepenocHast mpe3eHTalMOHHAs TEXHUKA (TTOCTOSIHHOE XpaHEHHUE B NpHCIOcoBIIeH0
KOHCYJIbTaLMi ayn. 470)
oOyuaroruxcst (Ne484)
AynuTopust st YueOHbIe CTOIBI, CTYIIBS, 1OCKA, MeJ
TEKYIIero KOHTPOJIS U
TPOMEKYTOUHOf ITepeHocHasi mpe3eHTALMOHHAS TEXHHUKA (TOCTOSIHHOE XpaHEHUE B TPHCIIOCOOICHO
artectan (Ne434) ayn. 470)
Aynuropus s [1K Pentium 1000MI 't ¢ onepaTiBHON maMaAThi0 512 MOaiit u
CaMOCTOSITEIIbHON MaMsATBIO Ha XKECTKOM aucke 8 ['0aiT (2 mT.) ¢ BO3MOKHOCTBIO
pa60T1,1 CTYACHTOB (Ng pOCMOTpaA BHACOMATCPHUAIIOB U Hpe3eHTaL{I/Iﬁ.
376) Joctyn B UaTeprert, k OBC, 21eKTpoHHEIM 00pa30BaTeNbHBIM 1
nH(OPMAIMOHHBIM pecypcam, 6a3e JaHHBIX IEKTPOHHOTO KaTajaora
HU PXTY, cucreme ynpasieHus yueOHbIMU Kypcamu Moodle,
MIPUCTIOCOOIICHO
y4e0HO-MEeTOJMIECKIM MaTepHalaM.
TlepenocHas mpe3eHTaMOHHAs TEXHUKA (TIOCTOSSHHOE XPaHEHHE B
ayn. 470
IIpunTep nazepHslit
Ckanep
JlaGopatopus YcTaHOBKH JUTs BBITOJHEHNS! THTPUMETPUYECKHX HCCIeIoBaHui (25
XHUMUYECKUX METOJIOB wt.), Hentpudyra «Janetzki T-23», Mydensnas nmeus [IM-10 6
ananmza (Ne 363) (2T.), Becst HandoGR-300, Becrl texHo-xumuueckne EK-610i, MPHCTIOCOBIICHO
Axsoguctmmistop J13-25.
Jlabopatopus ABTOMaTHdecKkas MEKpoOropeTka (2mr), Xpomatorpad JIXM-8M]]
XpoMaTorpapuyeckux (4mrr), Xpomatorpad «Xpom-5», Xpomarorpad «Lser-3006%,
MeTozI0B poasjienenns u | Xpomarorpad «1leer-304», ycTaHOBKH 1715l HOHOOOMEHHBIX npucnocobiero
anamza (Ne 357) paszenenuii (8mr), Mukponacoc (2mr), ®OK-56M (2mT),
TepMoIKad.
JlaGoparopust CrnektpodoTtomerp CD-26, Ciekrpodotomerp CD-46,
crekTpanbHbIX MeTooB | Crerpodoromerp «Spekol-10» , Cnekrpodoromerp «Spekol-11», 6
anamma (Ne 358) dorokomopumeTtp «KDPK-2» (3mT), DoT0371€KTPOKOTOPHMETP TIPACHIOCODIICHO
«DIK-56M» (2mr.), [Tnamenssiii porometp «ITAXK-1» (2 mwrT.),
AxBoauctmwmsitop 19-25.
JlaGoparopust Konnykromerp (2mt.), PH-mMerp-mummusonemerp 673M (41r.), PH-
INMEKTPOXUMUIECKHX metp 121 (3wT.), Bonermerp B27-A (3mur.), Kynomerpuueckast
MeronoB aHammsa (Ne | ycraHoBka «Pemam», Ocummnorpad CB-69 (2mr), ITIK Intel npucnocobiero
368) 1000MTI'1 ¢ oneparuBHO# mamsThio 256 Moaiit, Kommiekr
JJIEKTPOIOB.
ITomemenue ams Y4eOHble CTOIBI, ITKA(BI, CTYIbS, TOCKa
XpaHEeHus 1
NPODHIAKTHIECKOTO Cpencrtsa (mpuOOpPEI, CTEHABI), HEOOXOIUMBIE IS TIPOBEACHUS
0BCTyKHBAHIS Npo(MIAKTHYECKOTO 00CITy>KHBAaHHS yaeOHOTO 000pyJOBaHUS IIPUCIOCOOIICHO
yueOHOTo
00opynoBaHHS

TexHu4yeckne cpeacTBa 00y4eHHs1, CJIyKalINe JIs1 TPeI0CTABIEHUSI
y4eOHoi undopmMannu 601610 ayAUTOPHHI

Iudposoii mpoekrop BenQPB6210 (moxens PB62101024 x 768 XGA , cuctema orobpaxkenus 1-CHIP
DMD; o6wektuB, pokycHoe paccrositme F = 2.4 - 2.6, f = 24.0 - 29.1 mm; mamma 1x 200 Bt (59.J9901.CG1);
nmutanue -100 ~ 240 B mepem. Toka 3.5 A, 50/60 I't (aBTomart.); sHepromoTpedienue - 265 Bt (Maxkc.).

IIpoexmmonnsIii s5kpan Da-Lite, nepenocnoit; Jlocka(/list muchMa MeJIOM — OTHOCTOPOHHSIST — IIBET
noBepxHocTH 3eneHbiid. 1700x1000x20Mm. 1500x1000x20Mm). Cranep
[IK Pentium 1000MI'1; ¢ oneparuBHOIl namsThio 512 MOalT U nmaMsAThIO Ha XecTKOM aucke 8 I'Gaiir (2 mrT.) c
BO3MO>KHOCTBIO TIPOCMOTpa BUIEOMATEPHAIIOB U IIPE3EHTALIUH.



IIporpammHoe oGecneuenne

Onepauunonnas cuctema XP noareepxaenue muuensuu, The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premiumbhttp://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-
€011-969d-0030487d8897

IporpamMmuoe obecreyeHne, 0OeCIeUnBaronIee BO3ZMOXKHOCTh IPOCMOTPA MATEPHAIIOB HA 3JIEKTPOHHBIX
HOCHTEJNSAX, mocTym K mporpammam MSOffice m Mathcad, nmporpamme kommsroTepHOTO TecTHpOBaHuUs SuperTest.

IleyaTHbIe U 3J1EKTPOHHBIE 00pa3oBaTe/bHbIe M HHPOPMALMOHHbIE Pecypchl:

HHadopmannoHHO-METOANYECKUE MaTepHabl: y4eOHbIE TOCOOHS 10 TUCHUIUIMHE; PAa3AaTOYHBIN MaTepuan
K paszienaM JISKIIMOHHOTO Kypca.

ONeKTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI: JIEKTPOHHBIC MPE3CHTAlMU K pasJiesiaM JICKIMOHHOTO Kypca;
yueOHO-MeToMYecKre pa3pabOTKU B AJIEKTPOHHOM BHUJE; CIIPaBOYHBIE MaTepHajbl B MEYATHOM M DJIEKTPOHHOM

Buje; KadenpanbHas OMOIMOTEKa SIMEKTPOHHBIX U3IaHHH.

14. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA JUCIIUATIJINHBI

HaumeHoBanue

paszeioB

OcHOBHBIE MOKA3aTEJHN OLICHKHA

(I)Oprl H METOAbI KOHTPOJIA U

OICHKHA

Pa3nen 1.

BBenenue B
AHAJUTHYECKYIO
XHMHIO

3uameo:
- METOOsl  Ka4eCTBEHHOTO
MIPOIIECCOB;
- METOJBl KOJWYECTBCHHOTO XHMHUYECKOTO H (PH3HKO-
XHUMUYECKOTO aHaIN3a;
- OCHOBBI BO3MOXXHOCTCH W OTpaHMYCHUN NPUMCHCHHS
AQHAJIMTUYCCKUX METOJIOB ;
-001IIHe TOAXOIbI K aHATIH3Y;
-aJITOPUTM TIPOBEICHUSI IPEBAPUTEIBHBIX ONICPAIIHIA;
-METOJBI pacueTa KOJIMYECTBA BELIECTBA.

Ymemo:
- OCYIIECTBJIATH BBHIOOp MeTOAa Mg 00pabOTKH JaHHBIX B
COOTBETCTBHH C IIOCTaBJICHHOM 3aqadeii;
- aHaJIM3WPOBaTh PE3YJILTAThl PACUCTOB MU OOOCHOBBIBATH
MOJTYYCHHBIC BBIBOJIBI,
- ITaHUPOBATh XUMHAYCCKHUIH IKCTIICPHUMEHT,
MPOTHO3UPOBATH PE3YJILTATHI AKCIIEPUMEHTA,;
-MHTEPIPETHPOBATh TONYyYCHHbIE JKCICPUMEHTAIBHEIC
pe3yIbTaTHI;
- OLCHHBAThH
METOIOB;
- BBIOHpATh METOJ UCCIICAOBAHUS, METOMKY MPOBEACHHUS
JKCTMIEPUMEHTa B COOTBETCTBHHM C  TOCTAaBJICHHBIMHU
3a/jauaMu;
- MPOBECTH METPOJIOTHUYECKYIO OIICHKY IOTPEIIHOCTH
pe3ynbTaTOB HM3MEPEHUH;
- MPOBECTH HM3MEPEHUE U OICHUTH PE3YNbTAT PEHICHHS
KOHKPETHOM aHaIUTHYECKOH 3a1a4u.
Bnaoemyv:
-METOJaMHA TEOPETUYECKOTO M  SKCIEPUMEHTAJIHHOTO
HCCIICTIOBAHUS;
-HaBBIKAMH MPUMEHEHHUS] COBPEMEHHOTO
MaAaTEeMaTUYICCKOIo I/IHCprMeHTapl/Ifl JJIA pEHICHUA
XUMHYCCKHUX 3a/1a4,
- TEXHUKOU SKCIIEPUMEHTA;
- MpHUeMaMHd BBIIOJIHEHUSI SKCIEPUMEHTa MO 33/JaHHOM
WA BBHIOPAHHOW METOJTUKE;
- TEXHUKOU COCTaBJICHHS CXEMbl aHAIN32 aHATUTA.

KOHTPOJIA XUMHYCCKHUX

3(h(EKTHBHOCTE  IKCIIEPUMEHTAIBHBIX

Texymmii KOHTPOJIb

Oyenueanue ypoeHs 3HAHUU:

— OIIGHKA yCTHOTO OTPOCa Ha BCEX
BUAAX 3aHATHI

Oyenuganue pe3ynbmamog o6yuenus 6
8uU0e YMEHUIl U HABbIKOS.

- OLICHKA PE3yJIbTaTOB KOHTPOIBHOTO
MYHKTA.

IIpomexyTodynasi arTecTanus
OLICHHBAaHUE YPOBHSA
c(OpPMHPOBAHHOCTH KOMIIETCHIIH Ha
9K3aMeHe

Pa3nmen 2

Teoperuueckue
OCHOBBI U 3TaIIbI
XUMHYECKOTO
Ka4eCTBEHHOT O
aHanmu3a

3name:
- METOAbI Ka4€CTBCHHOT'O
MPOIIECCOB;
- METO/BI KOJMYECTBEHHOTO XHMHYECKOr0 M (PU3HKO-
XUMHUYECKOTO aHAJIN3a;
- OCHOBBI BO3MOXKHOCTEH W OrPAaHUYCHUI MPUMEHECHHS
AHAIUTHYECKUX METOJIOB ;
-001IHe TOAXO/IBI K AHAIU3Y;
-aJITOPUTM NPOBEACHUS NPEIBAPUTENIBHBIX ONEPALIU;
-METO/Ibl pacyeTa KOJMYCCTBA BEIISCTRA.

KOHTPOJIA XUMHUYCCKUX

Texkymmii KOHTPOJIb

Oyenueanue ypoeHs 3HAHULL:
— OIICHKA YCTHOTO OMpOca Ha BCEX
BUJIaX 3aHATHI

Oyenusanue pe3yrbmamog o6yuenus 6
8UOe YMEHUI U HABbIKOG:
—  OIICHKA 32 TECTHI



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

Ymempn:
- OCYILIECTBJIATH BBHIOOp MeTona Ad 00paboTKU JaHHBIX B
COOTBETCTBHH C TIOCTaBJICHHOM 3a1adeii;
- aHAIM3HPOBATh PE3yJbTaThl PacyeTOB U OOOCHOBHIBATH
TIOJTyYeHHBIEC BHIBOJEL;
- TUTAaHUPOBATh XUMHYECKUH JKCIIEPUMEHT,
IIPOTHO3MPOBATH PE3yIbTaThl SKCIIEPUMEHTA;
-MHTEPIPETUPOBATh IIOJMYYCHHBIE 3KCIEPHMEHTAILHEBIE
PpEe3yNnbTaThI;
- OIIEHMBATh
METOJIOB;
- BBIOMpPATh METOJ HCCIEJOBaHUS, METOANUKY TPOBEICHHS
JKCIIepHMEHTa B COOTBETCTBHM C  IIOCTaBICHHBIMU
3amaqamu;
- IPOBECTM METPOJIOTMYECKYI0 OLEHKY IOTPEIIHOCTH
pe3yNbTaTOB M3MEpEHHI;
- MPOBECTH U3MEPEHHE U OIECHHTh PE3yNIbTaT pPEIICHUS
KOHKPETHOM aHAIUTHYECKOH 3aa4u.

3¢ (EKTUBHOCTh  IKCIIEPUMEHTAIBHBIX

Braoems:
-METOJlaMH  TEOPETHYECKOTO H  IKCIEPUMEHTAILHOTO
HCCIIEIOBAHUS;

-HaBbIKaMU MIPUMEHEHHS COBPEMEHHOT'O
MaTeMaTHYECKOTO0 HHCTPYMEHTApHUs ISl pelIeHUs
XHMHYCCKHUX 3a]1a4;

- TEXHUKOW IKCIIEPUMEHTA;

- MpUEMaMHd BBHINOJHEHUS SKCICPUMEHTa MO 33JaHHOM
WIM BBHIOPAHHOW METOTUKE;

- TEXHUKOM COCTaBJICHMsI CXEMBI aHaIi3a aHaJIuTa.

—  OIIeHKa 3a JJabopaTOpHbIH
MPaKTHKYM

HpOMe)KyTO'—IHaﬂ arrecranus

OIICHUBAaHUE YPOBHS
c(hOpPMHPOBAHHOCTH KOMIICTCHIIUH Ha
9K3aMeHe

Pa3znen 3

Oranbl  NPOBEICHUSA
KOJINYECTBEHHOTO
XMUMUYECKOTO
aHaIu3a.

3uameo:
- MeTonmpl  KayeCTBCHHOTO
TPOLIECCOB;
- METOJbl KOJMYECTBCHHOTO XHMHUYECKOTO H (PH3HKO-
XHUMHYECKOTO aHaJIN3a;
- OCHOBBI BO3MOKHOCTEH M OTrpaHMYEHUM NpPUMEHEHHUS
AQHAJMTUYECKIX METOJIOB ;
-001111e TOAXOBI K aHAIH3Y;
-aJITOPUTM TIPOBEICHUSI IPEBAPUTEIBHBIX ONICPAIIHIA;
-METOJIBI pacueTa KOJMYCCTBA BEIICCTRA.

Ymemp:
- OCYIIECTBIIATH BHIOOP METOA st 00pabOTKK JaHHBIX B
COOTBETCTBHH C TIOCTaBJICHHOM 3aqaueii;
- aHAJIM3WPOBATh PE3YJBTAThl PAacueTOB W OOOCHOBBHIBATH
MOy YCHHBIE BEIBOJIBI,
- IUTaHUPOBATh XUMHAYECKUH 9KCIIEPHMEHT,
MPOTHO3UPOBATH PE3YJILTAThI IKCIICPUMCHTA,;
-MHTEPIPETUPOBATh TONYyUYCHHBIE 3KCICPUMEHTAIBHBIC
pe3ynbTaThi;
- OLICHUBATh
METOJIOB;
- BEIOMpATh METOJ UCCIEIOBAHUS, METOJHKY IPOBEICHUS
OKCTIIEPHIMEHTa B COOTBETCTBHHM C MOCTAaBJICHHBIMHU
3aauaMH;
- TPOBECTH METPOJIOTHYECKYIO OIICHKY IOTPEIIHOCTH
pe3ynbTaTOB HU3MEPEHUH;
- NPOBECTH HU3MEPEHHE M OLEHUTH PE3YNbTAT PELICHUS
KOHKPETHOM aHAIMTHYECKOH 3a1a4u.
Bnaoemos:
-METOJAMH TEOPETUYECKOTO |
HCCIIeIOBAaHUS;
-HaBBIKAMH IIPHUMEHEHUS COBPEMEHHOTO
MaTeMaTHYECKOTO HHCTPYMEHTAPHS JJISl PEIICHUS
XUMHYCCKHUX 3a1a4,
- TEXHUKOW IKCTICPUMEHTA;
- IpUE€MaMU BbIINIOJHCHUA OJKCICPHUMCHTA I10 SaﬂaHHOP’I
WA BEIOPAHHOM METOIMKE;
- TEXHUKOU COCTaBJICHHS CXEMBbI aHAIN32a aHAUTA.

KOHTPOJIA XUMHYCCKUX

S(bd)eKTI/IBHOCTL OKCHEPUMEHTAJIILHBIX

OKCOEPUMEHTAJIBHOTO

Texkymmii KOHTPOJIb
Oyenueanue ypoeHs 3HAHUU:

— OIICHKa yCTHOTO OMpOca Ha BCEX
BUAAX 3aHATHI

Oyenusanue pe3ynbmamos o6yueHus 6
6UOe YMEHUT U HABBIKOS.

— OIIGHKA Pe3yJIbTaTOB KOHTPOIBHBIX
ITyHKTOB.

IIpomexxyTouHas aTTeCTALUS

OLIEHHBAaHUE YPOBHS
c(OpPMHPOBAHHOCTH KOMITETEHIIMH Ha
JK3aMeHe

Pasznen 4

Brrunciaenus B

3namo:
- METOAbI Ka4€CTBCHHOT'O
MPOLIECCOB;
- METO/Ibl KOJMYECTBEHHOTO XHMHYECKOro M (PHU3HKO-

KOHTPOJIA XUMHUYCCKUX

Texkymmii KOHTPOJIb

Oyenueanue ypoeHs 3HAHUU:




TUTPUMETPHIECKUX
METOAaxX aHaIn3a

XUMHUYECKOTO aHAJIN3a,
- OCHOBBl BO3MOYKHOCTEH M OTrpaHMUYEHUH NPUMEHEHHUs
AHAJIUTHYECKUX METOJIOB ;
-00111e TOAX0bI K aHATIH3Y;
-aJITOPUTM TIPOBEICHUSI MTPEIBAPUTEIHLHBIX OTICPAIIHIA;
-METO/bl pacyera KOJIM4YeCTBa BEIleCTBa.

Ymemn:
- OCYIIECTBIIATH BEIOOP METO/A U 00pabOTKH JaHHBIX B
COOTBETCTBHH C TIOCTaBJICHHOM 3a1aueii;
- QHAJTM3MPOBATh PE3YJBTAThl PACUueTOB M O0OOCHOBHIBATH
MOy YCHHBIE BBIBOJBI,
- IUTaHHUPOBATh XUMHUYCCKUT 9KCIIEPHMEHT,
MPOTHO3HPOBATH PE3YJILTATHI AKCIICPUMCHTA,;
-MHTEPIPETHPOBATh TOIYYCHHBIC 3KCICPUMCHTAIBHEIC
pe3yIbTaTHI;
- OLICHUBATh
METOJIOB;
- BBIOMpATh METOJ UCCIEIOBaHUSA, METOJUKY MPOBEACHHS
9KCIIEPHMEHTa B COOTBETCTBHHM C  IOCTAaBJICHHBIMH
3a/la4aMu;
- TPOBECTH METPOJIOTUYECKYIO OIICHKY IOTPEUIHOCTH
pe3ynbTaToOB HU3MEPEHUH;
- MPOBECTH U3MEPEHUE M OIEHHUTh PE3YJbTAaT PEUICHUS
KOHKPETHOM aHaIUTUYECKOH 3a1a4u.

3(b(1)eKTI/IBHOCTB OKCHIEPUMEHTAIBLHBIX

Braoemuv:
-METOJlaMHd  TEOPETHYECKOT0 K  IKCIHEPUMEHTAIHLHOTO
HCCIIEJOBAHNS;

-HaBBIKAMU [IPUMEHEHHS COBPEMEHHOTO
MaTeMaTHIECKOTO HHCTPYMEHTAPHUS UL PELICHHS
XUMUYECKUX 3a71a4;
- TEXHUKOHU 3KCIIEPUMEHTA;
- IpUEMaMU BBINOJIHEHUS SKCICPUMEHTa IO 3aJaHHOM
WM BEIOPaHHOI METOJTHKE;

- TEXHUKOH COCTABIICHUS CXEMBI aHAIN3a AaHAIUTA.

— OIICHKA YCTHOTO OMpOca Ha BCEX
BHIAX 3aHIATHI

Oyenuganue pe3yibmamog 06yueHus 6
68U YMEHUT U HABBIKOS.

—  OLICHKA PEe3yJIbTaTOB KOHTPOJIBHBIX
IIYHKTOB.

—  OlLIeHKa 32 JJabopaTOPHBIH
HPaKTHKYM

—  OLICHKA 32 MHAUBUIYAIbHOE
pacueTHoe 3aJaHue

HpOMe)KyTO'—IHaﬂ arrecranusa

OIICHUBAaHUE YPOBHS
c(hOpPMHPOBAHHOCTH KOMIICTCHIIUH Ha
9K3aMeHe

Paznen 5

Teopetuueckue
OCHOBBI
TUTPUMETPUIECKUX
METOIOB aHAJIH3a

3namo:
- METOOBl  Ka4eCTBEHHOTO
MPOIIECCOB;
- METOJbl KOJIUYECTBCHHOTO XHMHUYECKOTO M (PH3HKO-
XHUMUYECKOTO aHAaJIN3a;
- OCHOBBI BO3MOXXHOCTCH W OTpaHHMYCHUN NPUMCHEHHS
AHAJMTUYECKIX METOJIOB ;
-0011I11e TOAXOIBI K aHAIH3Y;
-aJITOPUTM TIPOBEACHUS MTPEIBAPUTENHHBIX OTIEPAIIHA;
-METOJIBI pacueTa KOJIMYEeCTBA BELIECTBA.

Ymemo:
- OCYIIECTBIIATH BHIOOp METO/a st 00pabOTKK JaHHBIX B
COOTBETCTBHH C TIOCTABJICHHON 3a/1aueii;
- aHaIM3MPOBaTh PE3YJILTAThl PACUCTOB W OOOCHOBBIBATH
MOJTYYCHHBIC BBIBOJIBI,
- IUTaHUPOBATh XUMHAYECKUH 9KCIIEPHMEHT,
MIPOTHO3UPOBATH PE3YJILTATHI AKCIIEPUMEHTA,;
-MHTEPIPETHPOBATh TOJyYEHHBIE 3KCIICPUMEHTAIBHBIE
pe3yIbTaTHI;
- OlICHUBATh
METO/IOB;
- BLIGI/IpaTl) MCTO/J UCCIICA0OBaHUA, MeTO}ll/le IPOBEACHUSA
OKCIIEPUMEHTA B COOTBETCTBUU C IMOCTAaBJICHHbBIMHU
3ajauaMH;
- TPOBECTH METPOJIOTHYECKYIO OIICHKY IOTPEIIHOCTH
pe3yIbTaTOB M3MEPEHHIA;
- MPOBECTH HM3MEPEHUE W OICHUTHh PE3YJbTaT PEHICHUS
KOHKPETHOM aHAIMTUYECKOH 3a1a4u.

KOHTPOJIA XUMHYCCKHUX

S(bd)eKTI/IBHOCTL OKCHEPUMEHTAJILHBIX

Bnaoems:
-METOJaMH  TEOPETUYECKOTO U  IKCICPUMEHTAIBHOTO
UCCIIEZI0BaHUS;

-HaBbIKaMU MMPUMEHEHUA COBPEMEHHOTO
MAaTEMAaTUICCKOTO MHCTPYMEHTAPHU A1 PCIICHUA
XUMHYCCKHUX 3aJa4,

- TEXHUKOH SKCIIEPUMEHTA,

- HIpUEMaMHU BbIIOJHCHUA OJSKCIOCPHUMCHTA 110 3aIaHHOM

Texymmii KOHTPOJIb

Oyenusanue ypoeHs 3HAHUIL:
— OIIeHKa yCTHOTO OMpoca Ha BCeX
BUIAX 3aHATHI

Oyenuganue pe3yibmamog 06yueHus 6
8uUOe YMEHUIl U HABbIKOG:

—  OLICHKA PEe3yJIbTaTOB KOHTPOJIBHBIX
IYHKTOB.

—  OIIeHKa 32 JJabopaTOPHBIH
HPaKTHKYM

—  OLICHKA 32 HHAUBU/yalIbHOE
pacueTHoe 3a7aHue

—  OILICHKA Pe3yJIbTaTOB
KOHTPOJIBHOTO KOJUIOKBHYMa.

IIpomexxyTouHas aTTeCTALUS

OLICHHBAHHUE YPOBHS
c(hOpPMHPOBAHHOCTH KOMIICTCHITUH Ha
9K3aMeHe




WM BBIOPaHHOW METOUKE;
- TEXHUKOM COCTAaBJICHMsI CXEMbI aHAJIM3a aHaJIUTa.

Pa3nen 6

Beenenue B ¢pusuko-
XUMHUYECKHE METO/IbI
aHanmM3a

3namo:
- MeTOJbl KayeCTBEHHOTO
MPOIIECCOB;
- METOJbl KOJMYCCTBCHHOTO XHMHUYECKOTO H (PH3HKO-
XHMHYECKOTO aHaJIM3a,
- OCHOBBI BO3MOKHOCTEH M OTrpaHMUYEHUNM NPUMEHEHHUs
AHATUTHYECKUX METOJIOB ;
-00111e TOAX0bI K aHATIH3Y;
-aJITOPUTM IPOBEACHUS MIPEABAPUTEIBHBIX ONIEPAIIHiA;
-METOJIBl pacyeTa KOJMYECTBA BEIICCTRA.

Ymemn:
- OCYIIECTBIIATH BEIOOpP METO/A Ui 00pabOTKH JaHHBIX B
COOTBETCTBHH C TIOCTABJIICHHOM 3aaveii;
- aHaIM3MPOBaTh PE3YJILTATHI PACUCTOB M OOOCHOBBIBATH
MOy YCHHBIE BBIBOBI,
- IUTaHUPOBATh XUMHUUYCCKUT 9KCIIEPHMEHT,
MIPOTHO3UPOBATh PE3YJILTATHI HKCIIEPUMEHTA,;
-MHTEPIPETHPOBATh TONYyYCHHBIE 3KCICPUMEHTAIBHbIC
pe3yIbTaTHI;
- OIICHUBATh
METOJIOB;
- BBIOMpATh METOJ UCCICAOBAHUS, METOJIUKY MPOBEACHUS
SKCIIEPHMEHTa B COOTBETCTBHH C MOCTAaBJICHHBIMH
3a/1a4aMu;
- TPOBECTH METPOJIOTHYECKYIO OICHKY IOTPEIIHOCTH
pe3ynbTaTOB HM3MEPEHU;
- MPOBECTH HM3MEPCHUE U OIICHUTH PE3YJIbTAT PEIICHHS
KOHKPETHO! aHAJTMTHYCCKOW 3a/1auH.

KOHTPOJIA XUMHYCCKUX

S(b(l)eKTI/IBHOCTB OKCHEPUMEHTAIILHBIX

Braoemuv:
-METOJJAMH  TEOPETUYCCKOTO U  IKCICPUMEHTAITBLHOTO
HCCIIEJOBAHNS;

-HaBBIKAMU [IPUMEHEHHS COBPEMEHHOTO
MaTeMaTHIECKOTO HHCTPYMEHTAPHUS JUIS peLICHHS
XMMHYECKHUX 3a/ad;

- TEXHUKOHU 3KCIIEPUMEHTA;

- IpUEMaMHU BBINOJHEHUS SKCIEPUMEHTa MO 3a/JaHHOM
WY BEIOPAHHOI METO/THKE;

- TEXHUKON COCTaBJICHHs CXEMbl aHAJIN3a aHAJIUTA.

Texkymmii KOHTPOJIb

Oyenusanue ypoeHs 3HAHUIL:

— OILIEHKa yCTHOTO OIpoca Ha BCeX
BUAAX 3aHATHI

Oyenuganue pe3ynrbmamog o6yuenus 6
8uUOe YMeHUl U HABbIKOG:

- OLICHKA Pe3yJIbTaTOB KOHTPOJILHOTO
MyHKTA.

IIpomesxxyTouHas aTTecTanus
OLICHUBAHHUE YPOBHS
c(OPMHUPOBAHHOCTU KOMIICTCHIIHI B
xoze nuddepeHIpoBaHHOTO 3aUeTa

Paznen 7

CrekrpanbHble
METObI aHAIH3a

3uamo:
- MeToabl  KaueCTBEHHOTO
POLIECCOB;
- METOZABl KOJMYECTBEHHOTO XHMHYECKOro H (u3MKO-
XMMHYECKOTO aHaJIN3a,;
- OCHOBBI BO3MOXXHOCTEH W OrpaHUYCHUH MPUMEHECHUS
AHAINTHYECKUX METOIOB ;
-001IIHe TOAXOIbI K aHATH3Y;
-aJICOPUTM NPOBEJICHUS MTPEIBAPUTEIBHBIX OTEpaIlHi;
-METO/IBI pacueTa KOJINYEeCTBa BEIIECTRa.

Ymemns:
- OCYIIECTBIIATH BBEIOOpP MeTOAa g 00pabOTKH JaHHBIX B
COOTBETCTBHHY C ITOCTABICHHOM 3a1a4ei;
- QHAM3HPOBATh PE3yJbTAThl PAaCYeTOB U OOOCHOBHIBATDH
I'IOJ'ly'-{eHHl)Ie BBIBOJIbI,
- TUIAaHUPOBATh XUMHYCCKUI OKCICPUMCECHT,
MIPOTHO3MPOBATh PE3yJIbTAThI SKCIIEPHMEHTA,;

KOHTPOJIA XUMHYCCKHUX

-MHTEPIPETUPOBATh IIOMYYCHHBIE 3KCIEPHMEHTAILHEBIE
Ppe3yNbTaTH,

- omeHumBaTh A(QPEKTUBHOCTH  IKCIICPHUMEHTAIBHBIX
METO/IOB;

- B])I6I/IpaTl) MECTO/] UCCIICIOBaHM, MeTO}lHKy l'lpOBelIeHHﬂ
3KCHepI/IMeHTa B COOTBETCTBHUU C MMOCTAaBJICHHBIMHU
3a/1a4aMu;

- TPOBECTH METPOJIOTHYECKYIO OICHKY ITOTPEITHOCTH
Pe3yJIbTaTOB H3MEPEHHU;

- TPOBECTH W3MEPEHHE W OIEHHUTh PE3yJbTaT pPEIICHHUS
KOHKPETHOM aHAITMTHYECKOM 3a/1aun.

Bnaoems:
-METOJAMU

TCOPETUYCCKOI'0 M SKCHCPHUMCHTAJILHOI'O

Oyenueanue ypoeHs 3HAHUU:
—  OLIEHKa YCTHOI'O OIpoca Ha BcexX
BHIAX 3aHATHI

Oyenusanue pe3yibmamos 00yuenus: 6
8U0e YMEHULl U HABbIKOS.

— OIIGHKA Pe3yJIbTaTOB KOHTPOIBHBIX

IYHKTOB.
—  OIIeHKa 32 JJabOpaTOPHBIH
HPaKTHKYM

—  OIICHKA 32 MHIUBHyaJIbHOE
pacueTHoe 3aJaHue

—  OLICHKA Pe3yJIbTaTOB
KOHTPOJIFHOTO KOJUIOKBHYMA.

IIpome:xxyTouHas aTTeCcTALUS
OLICHHBAHHUE YPOBHS
cOpMHUPOBAHHOCTH KOMIICTEHIIHIT B
xoie qu¢hepeHIIMPOBaHHOTO 3a4YeTa




HCCIIE0BAHMS;

-HaBBIKAMU ITPUMEHEHHS COBPEMEHHOTO
MaTeMaTHIECKOTO HHCTPYMEHTAPHUS UL pELICHHs
XMMHUYECKHUX 3a]a4;

- TEXHUKOH! 3KCIEPUMEHTA;

- IpUEMaMU BBINOJIHEHUS OSKCICPUMEHTa IO 3aJaHHOM
WY BEIOpaHHOI METOJIHKE;

- TEXHUKOU COCTaBJICHHsI CXEMbl aHAJIN3a AHAJIUTA.

Pa3znen 8 Snamo:
- MCETOAbI Ka4yC€CTBCHHOI'O KOHTPOJIA XUMHYCCKUX Oueﬁueanue YPOBH: BHAHUU:
ONeKTPOXUMUYECKUE | MpOLEcCOB;

METOJbI aHAIN3a - METOJbl KOJIHYECTBCHHOTO XHMHYECKOTO H (PH3HKO-
XUMHYCCKOI'O aHajiu3a, BHUOaX 3aHATHH
- OCHOBBI BO3MOJKHOCTEH H OFpaHI/I‘leHI/Iﬁ MIPUMCHCHU
AHAJIUTHYCCKHUX MCTOIOB ,

-001IIHe TIOAXOIBI K aHAIH3Y;

-aJITOPUTM NPOBEACHUS NPEABAPUTENBLHBIX ONEpaluii;
-METOAbI pacye€Ta KOJINYECTBA BEIICCTBA.

— OILEHKa yCTHOTI'O OIIpocCa Ha BCEX

Oyenusanue pe3yibmamos 00yueHus 6
8u0e YMEeHUll U HABbIKOS.

— OIIGHKA Pe3yJIbTaTOB KOHTPOIBHBIX

ITyHKTOB.

Ymems: 6 .

- OCYILIECTBIISITH BBIOOP METO/a jiss 0OpabOTKH JAaHHBIX B | OLCHKa 3 JIADOPaTOPHLIN
MPaKTUKYM

COOTBETCTBHH C NTOCTABIEHHOMN 3aa4e;

- QHAIM3HPOBATH PE3yJbTAThl PacyeToB U OOOCHOBHIBATH
IOy YECHHBIC BBIBOJBI;

- IIaHUPOBaTh XUMUYECKUH 9KCIIEPHMEHT,
MIPOTHO3UPOBATH PE3YNIBTATHI SKCIEPUMEHTA;
-MHTEPIPETUPOBATh IOIYYEHHBIE 3KCIEPUMEHTAIbHBIC

— OIICHKA 332 MHANBHIYAJIbHOE
pacueTHoe 3a/1aHHe

—  OIICHKA PE3yJIbTaTOB
KOHTPOJIBHOTO KOJUTOKBHYMA.

IIpomexxyTouHasi aTTecTalUsI

PE3yIIBTATEL,
- oueHuBaTh  S(QPEKTHBHOCTH  DKCIEPUMEHTaIbHBIX | OUCHHBAHUE ypPOBHA 5
METOJIOB; c(hOpMHPOBAHHOCTH KOMIIECTEHIIHIA B

- BBIOMpATh METOJ UCCIIE0BaHuUs, METOMKY NpoBeaeHus | XOA€ AupepeHIMPOBAHHOTO 3a4eTa
SKCIIEPUMEHTA B  COOTBETCTBUHM C  IIOCTaBJIECHHBIMH
3a7a4aMH;

- NOpOBECTH METPOJOTHYECKYI) OIIEHKY HOIPEIHOCTH
pe3ynbTaTOB HM3MEPEHU;

- NPOBECTH H3MEPEHME U OLEHHUTh PE3YIbTAT PEIICHHUS
KOHKPETHOH aHaIUTHYECKOH 3a1a4u.

Braoemyv:
-METOJJAMH  TEOPETUYECKOTO U  SKCICPUMEHTAIBHOTO
HCCIIEIOBAHNS;

-HaBBIKAMU NIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHIECKOTO HHCTPYMEHTAPHS JUIS PeICHHS
XMMHYECKHUX 3a/ad;

- TEXHUKOW HKCIIEpUMEHTA;

- TpHeMaMH BBITIONHEHHs SKCIIEPUMEHTa IO 3aJaHHOI
WY BEIOPAHHOI METO/THKE;

- TEXHUKON COCTaBJICHHs CXEMbl aHAJIN3a aHAJIUTA.

Pa3znen 9 3uamep:
- METOJbl KayeCTBEHHOIO0 KOHTPOJISI XUMHUYECKUX | Oyenusanue ypoeHs 3HAHUIL:
XpomaTorpadudeckue MIPOIIECCOB;

METO/bI pa3iCICHU 1 - METOIbI KOJIHMYECTBECHHOI'O XWMHUYECCKOIO H (1)]/13]/11(0-
XAMHYECKOTO aHaJIn3a;

- OCHOBBI BO3MOKHOCTEH W OTrpaHMYEHHH NpPUMEHEHHUS
AHAJIMTHYECKUX METOJIOB ;

-001Ie TOAXOIbI K aHATIH3Y;

— OIIeHKa yCTHOTO OMpoca Ha BCEX
BUAAX 3aHATHI

Oyenuganue pe3yrbmamog o6yuenus 6
8uUOe YMEHUI U HABbIKOG:

—  OIICHKA PE3YJIbTATOB KOHTPOJIBHBIX

aHaJIn3a BC€IICCTB.

-aJITOPUTM IPOBEAEHUS MIPEIBAPUTENIBHBIX ONEpaIHii; yHKTOB. .

-METO/IBI pacueTa KOJMYECTBA BEIIECTRA. —  OLeHKa 32 J]aDOPaTOPHBIH
Ymemon: [PaKTUKYM

- OCYIIECTBJIATEL BHIOOP METO/A Jjis 0OpabOTKM JaHHbIX B | —  OUCHKA 3a MHIMBUYAILHOC

COOTBETCTBHUHM C TIOCTaBJIEHHON 3a/1aueil; pacdeTHOE 3a/1aHKE

- aHaJIM3MPOBaTh PE3YJILTAThl PAacueTOB W OOOCHOBBIBaTh | — OLCHKA PE3yJIbTATOB

TIOJTyYEHHbIE BHIBOIBI; KOHTPOJBHOTO KOJUIOKBHUYMa.

- IUIAHUPOBATh XUMUYECKUH 9KCIIEPHMEHT,

IPOTHO3UPOBATH PE3YJILTAThl DKCIIEPUMEHTA; ITpomeskyToYHas aTTeCTANASA

-MHTEpPIPETUPOBATh IIONyYCHHBIE SKCIEpUMEHTaIbHbple | OLCHMBAHUE yPOBHS

Ppe3yNbTaTH, c(OpPMHPOBAHHOCTH KOMIIETCHIIHI B

- oueHmBaTh 3((EKTHBHOCTH  OIKCIIEPUMEHTANBHBIX | XOAC A bepeHIUPOBAHHOTO 3a4eTa

METOJIOB;

- BEIOMpATh METOJ UCCIIEIOBAHUS, METOJHKY MPOBEICHHS
JKCIIEPUMEHTa B COOTBETCTBUM C  IOCTABJICHHBIMH
3a7a4aMHu,




- TPOBECTH METPOJOTHUUECKYIO OLEHKY IOTPEeIIHOCTH
pe3ynbTaTOB HM3MEPEHMI;

- MPOBECTH U3MEPEHHE U OIEHUTh PE3yNIbTaT pPEIICHUS
KOHKPETHOM aHAIUTHYECKOH 3a1a4u.

Bnaoemyv:
-METOJJAMHA  TEOPETUYECCKOTO U  SKCIEPUMEHTAJIBHOTO
HCCIIEIOBAHMNS;

-HaBBIKaMU [IPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHIECKOTO HHCTPYMEHTAPHUS JUIS pELICHHS
XMMHUECKHUX 3a/a4;

- TEXHUKON HIKCIIEPUMEHTA;

- TIpHEMaMHU BBITIONHEHHs SKCIIEPUMEHTa IO 3aJaHHOI
WM BEIOpaHHOI METOJIHKE;

- TEXHUKOU COCTaBJICHHS CXEMbl aHAJIN3a aHAJIUTA.

Pa3znen 10

O1eHKa METOIOB
MHCTPYMEHTAIBHOTO
aHajau3a.

3namo:
- METOJbl KadeCTBEHHOIO
MIPOLIECCOB;
- METOABl KOJMYECTBEHHOTO XUMHYECKOr0 U (U3HKO-
XMMHYECKOTO aHAJIN3a;
- OCHOBBI BO3MOKHOCTEH M OTrpaHMUYEHUH NpPUMEHEHHUS
AQHAJTMTUYECKUX METOJIOB ;
-001IIHe TOAXOIBI K aHATIH3Y;
-aJITOPUTM IPOBEACHUS IIPEIBAPUTENBHBIX ONEPALIHii;
-METO/Ibl pacueTa KOJIMYeCTBa BELIECTBA.

Ymemes:
- OCYIIECTBIIATH BBHIOOp MeTOoAa i 00pabOTKH JaHHBIX B
COOTBETCTBHH C IIOCTaBJICHHOM 3aqadeii;
- AQHAIM3HPOBATh PE3yJIbTaThl PacyeTOB U OOOCHOBHIBATH
TIOJTyYeHHBIEC BHIBOJEL;
- IIaHUPOBaTh XUMHUYECKUH IKCIIEPUMEHT,
IIPOrHO3UPOBATh PE3YJIbTAThl AKCIIEPUMEHTA;
-MHTEpPIPETUPOBATh IIOJyYEHHbIE JKCICPUMEHTAIIbHbIC
Ppe3ynbTaTHI,
- OIIEHMBATh
METOJIOB;
- BBIOMpPATh METOJ HCCIIEJOBaHUS, METOANKY IPOBEICHHS
JKCIIEPUMEHTa B COOTBETCTBUM C  IOCTAaBICHHBIMU
3aJauaMu;
- IIPOBECTM METPOJIOTMYECKYI0 OLIEHKY IOTPEIIHOCTH
pe3ynbTaTOB HM3MEPEHUH;
- TPOBECTH W3MEPEHHe W OICHUTh PE3yNIbTaT pPEIICHHUS
KOHKPETHOHM aHaIUTHYECKOH 3a1a4u.

KOHTPOJIA XUMHYCCKUX

3} (EKTHBHOCTE  IKCIIEPUMEHTAIBHBIX

Bnaoemov:
-METOJAaMH TEOPETUYECKOTO U  SKCHEPUMEHTAIHHOTO
HCCIICIOBAHUS;

-HaBbIKAMU TIPUMEHEHUS COBPEMEHHOI0
MaTeMaTHYECKOTO HHCTPYMEHTApHUs ISl PeLIeHUs
XHMHUYECKHUX 3a]1a4;

- TEXHUKOW IKCIIEPUMEHTA;

- MpUeMaMHd BBIIOJIHEHUS! SKCIEPUMEHTa MO 33/JaHHOM
WA BHIOPAHHOW METOJTUKE;

- TEXHUKOM COCTAaBJICHHs CXEMBI aHAlIN3a aHaJIuTa.

Oyenusanue ypoeHs 3HAHUIL:
— OIICHKA YCTHOTO OMpoca Ha BCEX
BHIAX 3aHIATHI

Oyenusanue pesyibmamos 00yuenus 6
8uU0e YMEeHUll U HABbIKOS.

—  OIICHKA Pe3yJIbTaTOB KOHTPOJIBHBIX
MYHKTOB.

—  OIleHKa 3a JJabopaTOpHbINA
PaKTHKYM

—  OILICHKA Pe3yJIbTaTOB
KOHTPOJIBHOTO KOJUTOKBHYMa.

IIpomesxyTounas aTrecTanus
OLICHUBAHUE YPOBHS
cOpMHUPOBAHHOCTU KOMIICTCHIIMII B
xoze au¢hepeHIUPOBAaHHOTO 3a4eTa




