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2
3
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108 4
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Pabouasd nporpamMmMa cocTaBfieHa C YyyeToM TpeboBaHu  defepasibHOMo
rocyfapcTBeHHOro obpasoBarte/ibHOro cTaHJapTa BbiCLLEro 06pa3oBaHUA
(Ne 910 ot 07.08.2020) no HanpasneHunio 18.04.01

«[Mpouecchbl 1 TeXHONOrNK r1y60Koi nepepaboTKM Hedh T

Ha OCHOBaHWKM y4ebHOro nsiaHa Habopa obyyvarowmxcs 2022,

P&3p8.60T‘-II/IK nporpamMmmsl. . /
[OLUEeHT HoBoxknnosa Al
(BomKHOCTD) (nognwuce) (9.1.0)

Pabouas nporpaMmmMa paccMoTpeHa 1 ofobpeHa Ha 3acefaHnn Kageapbl HXC,
npoTtokon ot 06 anpensa 2022 r. Ne 8

3aB. Kaheapoi P.3. Arsamos
(nognwceb) (9.1.0.)



1. Ilenu oceoenus oucuuniumsl
a) GopMHUpOBaHUE 3HAHUK O TEOPETHUYECCKUX OCHOBAX MHCTPYMEHTAJIbHBIX METOOB aHAJIN3a
(CTpyKTYpHBIE MOJICIN MOJIEKYJI U TBEP/IbIX TEJI, B3aUMOJICHCTBUE BEILIECTBA C U3JIYUCHHEM ),
0) o0y4yeHHEe TPAKTUIECKOMY MPUMEHEHHIO HHCTPYMEHTAIbHBIX METOIOB CCIICIOBAHUN B OPTaHU-
YECKOW XUMUH.
B) UIECHTU(UKALIMS U ONpPEIeIeHUE CTPOCHHUS OPraHWYECKUX COCAMHEHUH Ha OCHOBE IMPEIU3HOH-
HBIX METOJOB UCCIICOBAHMUS,
I') U3y4eHHE CIEIUAIBHON JIUTEpaTyphl U JAPYroil HayYHO-TEXHUYECKONW MHGOpMAIUu B 00JIacCTH
NPEU3NOHHBIX METOJIOB UCCIIEIOBAHNS OPTAaHUYECKUX MATEPHUATIOB.
2. Mecmo oucyunaunwvt ¢ cmpykmype OIl BO

Juciumuna «b1.B.02 TTperu3noHHbIle METOIbI MCCIICIOBAHMI CBONCTB M KauyecTBa HedTe-

IPOJYKTOB» OTHOCUTCS K BapuaTUBHOH yacTu bioka 1 oOpa3oBaresnbHOi mporpaMmsl U (GOpMUpPYET
y MarucTpoB 10 HanpasieHuto noarotoBku 18.04.01 «Xumuueckast TEXHOJIOTUsD HAOOp ClieLUalb-
HBIX 3HAaHUI U KOMIETEHINI, HEOOXOJUMBIX JJIs1 BBIIOJIHEHHS HAyYHO-HUCCIIE0BATENIbCKOM 1 TIpo-

€KTHOHU JIEITEILHOCTH.

g ycnemrHoro ocBoeHus auctumuiiabl b1.B.02 [Ipenu3noHHble METObl UCCIICIOBAHUMA

CBOMCTB M KayecTBa HEPTENPOAYKTOB MarucTp no HampasieHuto noarotosku 18.04.01 «Xumunye-

CKasi TEXHOJIOTUs» JIOJKEH OCBOUTH MaTepHall MpeIIeCTBYOUINX AUCIUIUINH!
a) b1.0.04 Onpenenenne cOBpeMEHHOIO0 TEXHUUECKOTO YPOBHS XUMUYECKHUX ITPOU3BOJICTB

Jucuuminaa b1.B.02 [Ipenu3noHHbIE METOBI HCCIICIOBAHUI CBOMCTB U Ka4ecTBA He(Te-

IPOIYKTOB SIBJISETCS MPEALIECTBYIONIEH 1 HE0OX0AUMA I YCIIEUTHOTO YCBOEHUS OCIIEIYIOMINX
JUCHUTIIUH:

a) b1.B.03 O6001menre 1 aHaau3 CyIIECTBYIONUX XUMHUYECKUX TeXHOJIorui. [InanupoBanue MHO-
TOCTAIMMHBIX CUHTE30B

6) 51.0.07 Hayuno-npaktudeckuii cemunap "MHHOBaluu B HepTEXUMUUYECKOM ITPOU3BOJCTBE"

B) b2.B.01(I1) [IpousBoacTBeHHAs MpaKTHKa (HaydYHO-HUCCIIEeI0BaTeNNbCKast paboTa);

3HaHWs1, TOJy4YeHHbIE NTPU N3y4eHnH aucuuiuinebl b1.B.02 [Ipenn3noHHble METOABI UCCIIE0-

BaHMI CBOMCTB 1 Ka4e€CTBa Hed)TCHDOZ[VKTOB MOT'yT OBITH MCIIOJIb30BaHbI IIpU MPOXOKACHUU HAYUHO-

uccne0o6amenbckoli MPaKTUKU U BBITIOJHEHNWHU BBITYCKHBIX KBAIM(UKALMOHHBIX padoT MO Hampas-

neauio moarotoBku  18.04.01 «Xumuuyeckas TEXHOJIOTHI.

3. Komnemenuuu obyuarowiezoca, popmupyemuie ¢ pezynvmame 0c60eHUs OUCHUNTIUHDL



[1K-2 CriocoOeH K YCTaHOBJICHHIO B3aHMMOCBSI3M MEXIY CBOMCTBAMHU BEIIECTB, XMMHU3MOM
npoIiecca, ero TEXHOJIOTUYECKUM 0(OPMIIEHHUEM K IIOCTAHOBKE M (POPMYIIMPOBAHUIO 33724 HAYIHO-
MIPUKJIAHBIX UCCIEA0OBAHUN B XUMUYECKOM IIPOU3BOCTBE.

[1IK-2.1 3HaeT XUMHUYECKHE OCHOBBI, MEXaHU3M XHMUUYECKHUX MPOIIECCOB U TEXHOJIOTMYECKOE
oopmIIeHHE MPOU3BOACTBA BAXHEHUIINX MPOIYKTOB XMMHUYECKOTO CHHTE3a; METOIbl BBIJCICHUS,
KOHLICHTPUPOBAHUS M OYUCTKH MPOIYKTOB XUMHUYECKOTO CUHTE3a; COCTOSIHUE U MEPCIIEKTUBBI pas3-
BUTHS ChIPbEBOM 0a3bl OTPACIU U CMEXHBIX OTpaciiei MPOMBIIIJICHHOCTH; METO/Ibl YTHIIU3AIHH OT-
XOJIOB ¥ BOIIPOCHI CO3JJaHUSI MAIOOTXOTHBIX ¥ 0€30TXOJHBIX TEXHOJIOTHIA

[1K-2.2 YmeeT nosib30BaThCs y4€OHOM, CIIPAaBOYHOM, CIIEUATLHON W MEPUOIMYSCKON JIUTE-
paTypoil; onpeaensTh OCHOBHBIE XapaKTEPUCTUKU MPOU3BOJIUMBIX XUMHUUECKUX BEIECTB; UCIIOJb-
30BaTh COBPEMEHHBIE METOJbl OUUCTKU U KOHTPOJS ChIPbs, TOTOBOW IMPOIYKLUMHU; IPOBOJUTH HC-
CJIEIOBaHMS U SKCIIEPUMEHTHI B 00JIACTH MOIY4YEHHUS MPOIYKTOB XMMUYECKOr0 CUHTE3a B Jlabopa-
TOPHBIX yCIOBHSIX, 00padaThIBaTh U aHATU3UPOBATH PE3YIIbTATHI

[1K-2.3 Bnanmeer sKkcriepuMEHTaIbHBIMH METOJAMU UCCIIEIOBAHUS B JTAOOPATOPUM XUMHUYE-
CKOI'0 CHMHTE3a; COBPEMEHHBIMU METOJAaMHU aHAJIN3a CTPYKTYPbl XUMHUUECKUX COCAMHEHUN U U3y4e-
HUSI UX CBOMCTB

B pe3ynomame oceoenus oucyuniunvl 00y4arouuiica 00nxicen:
1) 3uatb:
a) TEOPETUYECKHE OCHOBBI CIIEKTPAJILHBIX U METO0B UCCIIEIOBAHMUS;
0) 0COOEHHOCTH XUMHUYECKOTO COCTaBa M CBOMCTB MPOAYKTOB HEPTEXUMUHU, METOBI aHATTN3A UX
(UBUKO-XUMUYECKUX, TEPMUUECKHUX, U IPYTHX XapaKTEPUCTUK, BKITIOUYAsk CIIOCOOBI C MPUMEHEHHEM
ra3oBoii xpomarorpaduu, UK-, IMP-cnekrpockonum.
2) Ymers:
a) cobupaTh M aHAJTM3UPOBATh HAYYHYIO, TEXHOJIOTHUYECKYIO U CTATUCTHUECKYIO HH(POPMAIIHIO;
0) MIaHUPOBATH PKCIIEPUMEHTAIILHBIE HAYYHBIE UCCIEA0BaHUS B 00JIACTH aHATUTUYECKON XUMUH,
00pabaThIBaTh SKCIIEpUMEHTANILHBIEC JaHHBIC, YCTAHABIUBATH TPAHUIIBI TPUMEHEHHS METO1a;
B) IJIAHUPOBAThH CIIOCOOBI M pa3pabaTbIBaTh METOAMKH ONpEAeTICHINE KaUeCTBEHHOTO U KOJT4e-
CTBEHHOI'0 COCTaBa CMeCel OpPraHUYECKUX COCAMHEHU;
T') ONIPEACIIATHh CTPYKTYPY OPTaHUYECKOTO COSAMHEHUSI HA OCHOBE CIICKTPAIBHBIX JAHHBIX.
3) Bnanets:
a) COBPEMEHHBIMU METOJaMH dKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUHN B 00JIaCTH aHATUTHIECKON XH-
MUU;
0) MeTo/laMu MaTeMaTUYECKOM CTATUCTUKU U HHPOPMAIIMOHHBIMHU TEXHOJIOTUSAMH, B T.4. METOAAMHU

paboThI ¢ KOMIIBIOTEPOM U JCKTPOHHBIMH 0a3aMH JJaHHBIX.



4. Cmpykmypa u cooeprycanue oucyunaunsl b1.B.02 [Ipenm3roHHbIe METOIBI UCCIEI0BA-
HUM CBOMCTB U KayecTBa HEQTENPOIYKTOB

OO011as Tpy10€MKOCTh TMCIUIUIMHBI COCTABIISIET D 3aueTHbIX enuuuil, 180 yacos.

Ne Buanl yueoHoii OueHo4YHBIE CPeACTBA 115 NPOBe-
n/ padoThI JAeHUs MIPOMEXKYTOYHOI aTTecTa-
n (B yacax) UM 10 pa3aejiaMm
Paznen aucuunJInHbI
o Jlex | Cemunap | JlaGo- KCP CP
E muu | (IIpaktu- | parop-
E 4ECKHUE HbBIE
o 3aHATHSA) | pabOTHI
1 Pa3gen 1. Xpomarorpa- 5 i i 12 i 16 nmabopaTopHsle paboTsl 1-3, 3ader
¢bus
Pasnen 2. Undbpakpac- nabopaTopHsle paboTsl 4-9, (paboTsl
2 2 - - 20 - 24 | B maneix rpynmnax ynab. p. Ne 5, 8, 9)
Hasl CTIEKTPOCKOTIHS
3a4eT
Hroro 32 - 40
®opma aTTecTanmn 3a4er
3 Pasten 3. KCSIMP & nabopaTtopubie pabotsr 10-12 (pabo-
3 - - 8 6 16 Ta B MaJbIX rpymmnax na6. p. Nel2),
HeTeXuMHUU
9K3aMeH
4 Pasen 4. SIMP- nmabopaTopabie pabotsr 13-14, (pado-
3 - - 9 6 20 Ta B MaJlbIX rpynmnax jaao.p. Nel4),
CHEKTPOCKOIHS
9K3aMEH
5 nabopaTopHas pabota 15 (pabota B
Paspen 5. Mace- 3 - - 4 2 10 MaJbIX Tpynmax aab.p. Nel5), sx3a-
CHEKTPOCKOHS
MeH
Hroro 21 14 46
dopma arTecTaryu Oxzamen (27)

5. Cooeporcanue nekyuonnbvlx 3aHAMUI N0 memam ¢ ykazanueM (GOPMUPYEMBIX KOMIETCHIUH U HC-
MOJIb3yEeMBIX WHHOBAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA.
JlekIMOHHBIE 3aHATHS YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI

6. Codeprrcanue npakmuuecKux 3aHAMU
[IpakTuueckue 3aHATHS yU€OHBIM IUIAHOM HE IPEAYCMOTPEHBI

7. Codepircanue 1ab60pamopHbvix 3aHAMUI (eCiu nPedycMOmpeHo yueOHbIM HI1AHOM)
OcBoeHue JEKIIMOHHOTO MaTepraia U 3aKpeIuieHre 3HaHUH, TOy4YeHHBIX Ha TEOPETUYECKUX 3aHATH-
AX; U3yYEHHE CICIMAIBLHON JINTEPATYPhl U IPYToil HaydHO-TeXxHUYecKoi nHpopmanuu. [IpakTnieckoe

MIPUMEHEHHUE MPEIM3UOHHBIX METOOB HCCIICIOBAHNS, IPUMEHSIONIUXCS B HEDTEXUMUH.
Ne Paznen nucuu- | Ya- | HaumeHnoBaHue JaGopa- Kparkoe conepxanue HuauxaTopsl
n/n IUTHHBI Chl TOPHOM PaGoThI AOCTHIKEHH
KOMIIeTeH-
102001
1l cemecmp
1 Pazpen 1. Xpowma- 4 Tema 1. KauecTBeHHBIN aHa- naeHTU(UKAINAS COSTUHEHHH ¢ UC-
torpadus JIM3 10 MapaMeTpaM yIACpXKH- | TO0Jb30BaHHEM ATAJOHHBIX 00Pa3IoB
BaHHS METOJIOM «CPaBHEHHSD) U METOI0M
«100aBKI MK-2.1
4 | Tema 2. KonnuecTBeHHBIN KonuyecTBeHHBIH cOCTaB aHAIU3HpYe- [K-2.2
aHaJIN3 CMECH Pa3IMIHBIMH MOM CMECH METOJOM CTaHIapPTHOMN
METOIaMK N00aBKM M METOJAOM abOCOJIOTHOMI [K-2.3
KaJIMOpOBKH
4 | Tema 3. ['azoxpomaTorpadu- | OmpenerneHne KauyeCTBEHHOTO M KOJIH-

YECKHUI aHAJIN3 MOHOCaxapH-

YCCTBCHHOI'0 COCTaBa THUAPOJIMU3ATOB




JIOB WA U30JIMPOBAHHBIX MOHOCAXapuaIoB
Pazpen 2. UK- 4 Tema 4. Unentudukanuu an- | VaeaTndukanys 1BOHHBIX CBI3CH U
CIEKTPOCKOTIHS KIWIBHBIX (parMeHToB. VeH- | aleTUIeHOBBIX CBA3EH
tudukamms cesazeit C=C u
AlETUICHOBBIX CBS3EH.
IMpoBomutcss B kab. 1026 ¢
npumenenueM  MK-cnektpo-
merpa Uudpaxrom OT
4 Tema 5. UK-cniekTpockomnus. Pemenne 3a7a4 Ha KayeCTBEHHBIH KO-
KagecTBeHHsbIi 1 KOMTIUE- JMYECTBEHHBII aHAIN3
CTBEHHBIN aHAIN3
4 Tema 6. UWnpentudukanus | UneHTHQHKAINS apoMaTHIECKHX CO- [IK-2.1
apOMATHYECKUX COCNWHCHHH, | €MUHEHUH,  KapOOHMIBHBIX, Kap- IK-2.2
KapOOHWJIBHBIX, KapOOKCHIb- | OOKCHIBHBIX U THIPOKCHIBHBIX TPYIII IK-2.3
HBIX U TUAPOKCHIIBHBIX TPYIIIT
4 | Tema 7. Unentudukarms Wnentuduxanus CJIOKHOI(DUPHBIX,
CJIO’)KHOA(DMPHBIX, AMUHHBIX AMHUHHBIX TPYII W a30TCOJACpKaIlnX
TPYIII ¥ a30TCOACPKAIINX Op- | OPTaHUYECKHX COCAUHEHUN
FaHUYECKUX COECIMHEHUN
2 Tema 8. Tunoskle 3a1a4n Ha Pemenne 3amau Ha KaueCcTBEHHBIA aHa-
Ka4ueCTBEHHBIA U KOJIHYe- 3
CTBEHHBII aHAJIU3.
2 | Tema 9. KauectBennslii u ko- | IIpaktuueckas MK-cnekrpockomms
JMYECTBEHHBIN aHAIN3
I/ cemecmp
Paznean 3 KCAMP 6 | Tema 10-11. Upenrtudukanus | OnpeseseHre CTPYKTYpbl COSTUHEHHI:
B HE(PTEXUMMH COEJIMHEHUH C MCIOJIL30BaA- CsHaiz, CeHiz, CsH1o, CsHs, CsH,
HHEM cIeKTpockonuu ‘H Ci1oH14, CgHio. IK-2.1
AMP IK-2.2
2 Tema 12. Meton «HemnpepbiB- | UUCIIO CHUrHanoB. OKBUBAJIECHTHBIE U TK-2.3
HOW pa3BEePTKI». HE3KBHUBAJICHTHBIE IPOTOHBI
5 | Tema 13. I[TonoxeHus curHa- | OnpeneneHue THUIIA MPOTOHOB: apoMa-
70B. XUMHYECKHE CIBHIH. | THYECKHE, anndaTuuecKue, MepBUU-
Pasnen 4 SIMP- [Tnomanpe mwka ¥ ompenene- | Hble, BTOPHYHBIC, TPETUYHBIE O€H-
CHEeKTPOCKONHS HHE YHcia MPOTOHOB 3WJIbHBIC, BUHWIBHBIC U T.J.
IK-2.1
I1K-2.2
IK-2.3
4 Tema 14. Pacmerienue cur- | MyJnbTUIUIETHOCTh BCJIEACTBUE CIIMH-
HaQJIOB ¥ CHHMH-CIIMHOBOE B3a- | CHMHOBOTO B3aUMOJEHCTBUS
UMOJIEUCTBUE
4 Tema 15. VYcranoBnenue | Meron (yHKIIMOHAIBHBIX TPYIII, Me- TK-2.1
Pazpnen 5 Mace- CTPOCHHUS OPraHWYECKHX CO- | TOJ XapaKTePHUCTUUECKUX 3HA4YEHU [IK-2.2
CIEKTPOCKOMUS e UMHEHA. m/z K-2.3
8. Kypcoeasn paboma

VYuebupiM rutaHoM HampasieHus 18.04.01 «XuMuueckass TEXHOJIOTHS» HE MPEIYyCMOTPEHO BBINOJ-
HEHHE MarucTpaHTaMu KypcoBoii pabotsl o muctumuiuHe b1.B.02 [Ipenu3noHHbIe METOBI UCCIICIOBAHUN
CBOWCTB U KauecTBa HE()TEIPOTYKTOB.



9. Camocmosmenvnasn paﬁoma mazucmpanma

HNnaukarops! 10-
TeMbl, BBIHOCHMbIE Ha CAMOCTOSITEIbHYIO Pa00Ty  [4achl ®opma CP CTHKEHUsI KOMIIe-
TCHIMHU
1l cemecmp
3:;/?&1. TeopeTndyeckue OCHOBBI MHCTPYMEHTANBHBIX Me-| 6 PaBota ¢ yucOHOW H MeTonuUe- [K-2.1
CKOM JIHTEpaTypOH, AIIEKTPOHHBI- [K-2.2
Bo03MOXXHOCTH TPUMEHEHHS! TPEHU3UOHHBIX METOJOB B
MU UCTOYHHKAMH JaHHBIX
oIpeJieJICHUH KauecTBa He()TenpOoIyKTOB
Tema 2. [IpuHIMIBEI KauecTBEHHOro XxpoMaTorpaduueckoro| 6  |Pabora ¢ yueOHO# n MeToande- IK-2.1
aHanm3a. [IpyHIMIBI KoMYecTBEHHOTO aHanu3a. Ctparerus CKOH JIUTEpaTypOH, JJIEKTPOHHBI- MK-2.2
U TaKTHKa aHaJIN3a OPraHMYeCKUX CMECeH. MU HCTOYHHMKAaMH JaHHbBIX
Tema 3.0usznueckue ocHoBbl Merona. HWudpakpacusie| 4  |[loaroroska k adoparopHOMy IK-2.1
CHEKTpPhI JIByXaTOMHBIX MOJEKYJ. MIHTEHCHBHOCTH IOTJIO- MIPaKTHKYMY [K-2.2
uienus. [Ipasuna otbopa.
Tema 4. XapakTepuCTHYHOCTh 4acTOT B KojeOarenbHbix| 8  |[loxroroska k nadbopatopHOMY
cnekrpax Mojekyna. O6nactb (QyHKIMOHANBHBIX TPYII U NPaKTUKYMY
061aCTh “OTHEYATKOB TANBIEB”. [IK-2.1
[Mpumenenne UK-cnekTpoB it MAeHTH(OUKALMY OpPraHu- IK-2.2
YEeCKUX COEIMHEHHH. ATNAchl M KaTaJlord MH(pPAKPaCHBIX
cnektpoB. CTPYKTYpHBIH aHaJM3 M0 XapaKTepUCTHUYECKUM
4acTOTaM.
Tema 5. Ocobennoctn UK-cnektpoB Baxueiimmx kiac-| 8  |[loaroroska k nadopatopHOMy MK-2.1
COB OpraHWYecKHUxX coeAuHeHHH. CHMPTHI, aMUHBI, Mapa- MPaKTUKYMY K-2.2
¢uHBl ¥ 1MKIONapadUHbl, 0Je(UHBI, alleTUICHBI, apoMa- '
THUYECKHE YIIIEBOJOPOJIBL.
Tema 6. Ocobennoctn UK-cnektpoB Baxueiimmx kiac-| 8  |[loaroroska k nadoparopHOMy MK-2.1
COB oOpraHuyeckux coexuHeHuid. IIpocteie adupsbl, kapbo- HPaKTHKyMY [IK-2.2
HOBBIE KHCIIOTBI U CIJIOXKHBIE 3(GHPBI, HUTPUIbI, HUTPOCO- '
CAVMHCHUS, KCTOHBI, aJIbICTHU/IbI.
Il cemecmp
Tema 8: Beenenue B SIMP. O meronax ananmusa npupoano-| 6  |[loaroroska k nadoparopHomMy IK-2.1
IO OPraHU4ecKoro Chipbsi. O BO3MOXKHOCTSIX U OTpPaHUYEHH- NPaKTHKyMY, TOJI'OTOBKA K 3K3a- IK-2.2
sx cnekrpockonuu SIMP. O ¢parmenTom cocrase. MEHY
Tema 9: Omnpenencane apomaruunoctd. Ompenenenue| 6  ([loaroToBka K 1ab0OpaToOpHOMY K-2.1
¢dpakuonHoro cocraBa Hedru. CozepkaHre aTOMOB BOJIO- NPaKTHKyMY, TOJI'OTOBKA K 3K3a- IK-2.2
pona B HeDTIX U HePTEMPOAYKTax. Aganraius pa3padboToK MEHY '
K HU3KOIOJIBHBIM criekTpomeTpaM SAMP.
Tema 10: Omnpenencuue apomatuuHocTH. Ompenenenue| 6  ([loaroToBka K 1abOpaTopHOMY K-2.1
(bpakMOHHOTO cocTaBa HEPTH. NPaKTHKyMY, TOJI'OTOBKA K 3K3a- IK-2.2
MEHY
Tema 11: Cogepxanue aromMoB Bomopoma B Hedrsx u| 6  ([loaroroBka K j1abopaTopHOMY K-2.1
Hedrenpoaykrax. AnanTanys pa3padOTOK K HHU3KOIOJIb- NPaKTHKyMY, OJIrOTOBKA K 3K3a- [K-2.2
HBIM criekTpoMeTpam SIMP. MEHY '
Tema 12. Crnoco6sr peructpamuu SIMP. Merton «uenpe-| 6  [[loaroroBka K 1ab0paTopHOMY MK-2.1
PBIBHOU PA3BEPTKN MPAKTUKYMY, IOA-TOTOBKA K OK- K-2.2
3aMeHy
Tema 13. Tlonoxxenust curHanoB. Xumuueckue czapurd.| 8  |[loaroroska k jadopaTopHOMY
[Tnomians muKa M ONpEAEieHHE YHciIa MPOTOHOB. YHCIO MPaKTHKyMy, TIOJIFOTOBKA K 3K3a- 1K-2.1
CHUTHQJIOB. DKBHBAJICHTHBIE W HEAIKBHUBAJIICHTHBIC IPOTOHEI. MEHY IK-2.2
PacuienyieHie CUTHajJOB W CIMH-CIIMHOBOE B3aUMOJIEHi-
crBue. KoHCTaHTBI B3aMMOACHCTBHUS.
Tema 14. TlpaBuma pacuiMppoOBKH Macc-CIIeKTpoB. Ycra-| 8  [[loaArotoBka K J1ab0opaTopHOMY IK-2.1
HOBJIEHHE CTPOEHHUS OPraHMYECKUX COEIUHEHUH: METOo. MPAKTUKYMY, IIOATOTOBKA K dK3a- [IK-2.2
(YHKIIMOHAIBHBIX TPYHI,  METOJ XapaKTePHCTHYECKUX MEHY
3HAa4YCHUH M/z.
9.1 Konmpoab camocmosamenvnoul padomaol
TeMbl, BBIHOCHMBbI€ Ha CAMOCTOSITEIbHYIO VHHKATOpEI 10-
qachkl ®opma CP CTHIKEHHUsI KOMIIe-
paﬁOTy TCHIUU
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Il cemecmp

Tema 8: Benenue B SIMP. O MeTonax aHanmza| 3  |mpueM J1aOOpaTOPHBIX pabOT U POBEPKA OT- K-2.1
MPUPOTHOTO OPraHU4ecKkoro ceipbs. O BO3- YEeTOB [IK-2.2
MOYHOCTSIX W OTPAaHHYCHHSX CIEKTPOCKOMUH
SAMP. O pparmeHTOM cocTase.

Tema 10: Ompenenenne apoMaTHYHOCTH.| 3  |mpHeM J1abOpaTOPHBIX pabOT U IPOBEpKa OT- K-2.1
Omnpenenenne GpakIIHOHHOTO COCTaBa HEPTH. 4EeTOB K-2.2
Tema 11: Copnepxanue aToMOB Bozopojga B| 3  |mpueM JlabopaTopHbIX paboT ¥ IpOBEpKa OT- K-2.1
HedTsX M HedTenpoaykTax. Ananranus paspa- 4ETOB IK-2.2

0OTOK K HM3KONOJIBHBIM criekTpomerpam SIMP.

Tema 13. IlosokeHus! CUTHAJIOB. XMMU4YecKHe| 2  |mpueM JlabopaTopHbIX paboT M IPOBEpKa OT-
casury. [Inomans nuka U onpenesneHue yuciaa 4eTOB K-2.1
MPOTOHOB. YHCIIO CUTHATIOB. DKBUBAJICHTHBIE U

[K-2.2
HEOKBUBAJICHTHbIE MPOTOHBL.  Paciernienue
CUTHAJOB W CIHMH-CIIMHOBOE B3aMMOJICHCTBUE.
KoHCTaHTBI B3aUMOACHCTBUSL.
Tema 14. IlpaBuna pacmudpoBkn wmacc-| 3 |mpueM JlabopaTopHbIX paboT M IpOBEpKa OT- [K-2.1
CIIEKTPOB. YCTaHOBJIECHHUE CTPOCHUS OpraHUYe- 4ETOB [K-2.2

CKUX COCIMHEHMH: MeToll (pyHKIHOHAIBHBIX
prl'[l'[, METO XapaKTepI/ICTI/I‘IeCKI/IX 3H8}I€HI/II7[
m/z.

10. Hcnonv3osanue peiimunzosoii cucmemsl OYeHKU 3HAHUIL.

[Ipu omeHKE pe3ynbTaTOB NEATENBHOCTH CTYIEHTOB B paMkax aucuuininabl b1.B.02 «lIpemusnon-
HBIE METOJIbI MCCIIEIOBAaHNUI CBOMCTB M Ka4eCTBa HE(TEIPOLYKTOBY MCIIONB3yeTCsl PEUTHHTOBas cicTema. Peii-
TUHIOBasl OLICHKA (POPMHUPYETCS HAa OCHOBAHMM TEKYLIETO M MPOMEXYTOUYHOIO KOHTPOJS. MakcuManbHBIN
0aJu1 BeICTaBISIETCA 32 MPUHLUMUINAIBHO MPABUIBHBIA M MOJHBIM HOAXOX K PELICHHIO 3aAa4 yuyeOHOW mpak-
TUKH, TPAMOTHOE H3JIOXKEHHE U O()OPMIIEHHE MOJIyYCHHBIX PE3YJIbTaTOB, IIUPOTY OTBETOB HAa BCE IOCTAaB-
JICHHBIE BOTIPOCHI.

MuHUMaJIBHBINA 0aJUT OTpaskaeT MPUHLHUIUAIBHO [TPABUIIBHBIA MTOJIX0/1 MAaTUCTPAHTA K PELICHHUIO OT-
JENbHBIX 33/1a4 C YYETOM IIOJIHOTHI OTBETOB Ha MOCTABJICHHBIE B 3a7ja4axX BONPOCHI, JOMYIICHHBIX HETOUYHO-
CTeH 1 OMHOOK.

IITkaa nepeBoja UTOrOBOr0 PeUTHHroBoro 0amia Ry B 4-0aJUIbHYIO CUCTEMY OLIEHKU 3HAHUH.

WnuTepBai 6a11oB pedTHHTa Ormenka
0<R, <60 «HEYJIOBJIETBOPUTENBLHOY (2)
60<R, <73 «yIOBJIETBOPUTENLHOY (3)
13<R, <87 «xopomio» (4)
87 <R, <100 «otan4HO» (5)
OueHUBAKOIIHE MEPONIPUSITHS KoJi-Bo Bajbl
MeponpusTHS TEKYIIEr0 KOHTPOJIS
Cemectp 2
snaboparopHas pabora Nel-4, 6 5 50
nabopartopHas pabora Ne7 1 11
PaboTa B mainbix rpymmax (y1ab. p. Ne 5,8,9) 3 39
HUTOI'O 100
Cemectp 3
naboparopHas pabora Nel(0-11,13 3 24
saboparopHas pabora Nel4 1 9
Pabora B Masbix rpynmax (1a6. p. Ne 12,14,15) 3 27
JK3aMeH 40
HUTOT'O 100




11. iHchopmaLMoHHO-MeToaMnYeckoe 0b6ecrneyeHme AMCLMNNHBI

11.1 OcHosHas nnTeEpaTypa

Mpn n3yveHnn gucumnanHbl 51.B.02 «IMpeyn3noHHbIe METOAbBI UCCNEA0BAHWIA B OpraHNYecKom
XUMUM» B KayeCTBe OCHOBHbIX WCTOYHMKOB MH(OpMaLMM PEKOMEHAYETCA MCMO0/b30BaTh CNeAYHOLLYHO

NMTEpaTypy:

OCHOBHBbIe NCTOYHNKN MH(hopMaLmnn
1. KoHtoxoB, B. KO. Xpomatorpagus. [SneKTpoHHbI pecypc]:
Y4yebHuK,- CI6.: JlaHb, 2012, — 223 c. - Pexxum gocTyna:
http://eJanbook.com/view/book/4044/. no naponto 36C «JlaHb»
2. Bacunbesa, B.W. CnekTpasibHble METOABI aHann3a.
[3nekTpoHHbIN pecypc]: MpakTuueckoe pykosoacTso / B..
Bacunbesa, O.®. CtosHoBa, V.B. LLIKyTuHa [1 ap.].- CM6.: NaHb,
2014- 413c,-Pexxum gocTyna:
http://eJanbook.com/view/book/50168/ no naponto I6C «JlaHb»
3. Mawkosa, E.B Xpomarorpagmyeckme MeToabl aHam3a
[SnekTpoHHBIN pecypc]: Y4uebHoe nocobue / E.B. Mawwkosa,
E.B. Bonocosa, A.H. LUunyna. - M. :Ctlray "Arpyc", 2017.
- 59 ¢. - Pexxum goctyna:
https://znanium.com/catalog/product/976652, no naposto
3BbC «Znaniums.
4. Ko4epos, B.W. HCTpyMeHTa/IbHbIE METOAbI aHa/In3a :
naboparop. NpakTUKym: YuyebHo-meToAuYeckoe nocobue / B.U.
Kouepos, N.C. Anamosckad, H.E [lapueHko., - 2-e nsg., ctep. -
Mocksa : ®nuHTa, 2017. - 96 c. - Pexxum goctyna:
https://znanium.com/catalog/product/959266, no naposnto 36C
«Znaniumn.

11.2 JononHuTeNnbLHada nuTepaTypa

Kon-Bo 3K3.

1 (6e31MMUTHBINA gocTyn K 96C
«JlaHb» nocne permcTpauuu c IP-
agpeca HXTW)

1 (6e31MMUTHBIN gocTyn K 36C
«J1aHb» nocne perucTpawmm c IP-
agpeca HXTW)

3BC «Znanium»
https://znanium.eom/catalog/product/9

76652

[JocTtyn ¢ no60i TOYKMN UHTEPHET

nocne peructpaumm IP-agpecos
HXTW.

3BC «Znanium»
https://znanium.coT/catalog/product/9
59266

[JocTtyn ¢ no60i TOYKM UHTEPHET

nocne peructpauuu IP-agpecos
HXTW.

B KayecTBe [ONOMHUTENbHbLIX WCTOYHWKOB I/IH(bOpMaLl'I/II/I pekomMeHaAyeTCcAaA WCNo/b30BaTb

[ononHnTeNbHble UCTOYHUKM MH(OPMaLLUA
1. Banosa (Konbinosa), B. [. AHannTuyeckas XuMns u

(DM3NKO-XMNYECKNE METObl aHaNM3a [SNeKTPOHHbIN pecypc] :
npaktukym / B. [I. Banosa (Konbinosa), E. V. MapwuHa. - 2-e

n3g., ctep. - M. : MI3gaTenbCKo-Toprosas Kopriopaums
«[lawkos 1 K°», 2020. - 198 c. - Pexum goctyna:
httns://znanium.com/catalog/document?id=358370, no naponto.-
3BC «Znaniumy.

2. MNawkosa, E.B CneKTpasibHble MeToAbl aHans3a
[3nekTpoHHbIN pecypc] : YuyebHoe nocobue / E.B. MalukoBa,
E.B. Bonocosa, A.H. Lnnyna - Mocksa :CTr'AY - "Arpyc",
2017. - 56 c. - Pexxnm pgoctyna:
httos://znanium.com/catalog/product/976630,
«Znaniums.

3. bepesnHa, H.M. ®n3nKo-XxuMmmnyeckme Metobl aHam3a
(dboTomeTpus n TypouanmeTpus) [SNeKTPoHHbIN pecypc]
yuye6Hoe nocobue / H. M. BepesuHa, A. B. Bonkos, M. .
ba3aHos, H. I'. AmnTpuesa. - IBaHoBo : IITXTY, 2018. - 104
c. - Pexxum noctyna: https://eJanbook.com/book/127524, no
naponto.- AbC «JlaHb».

4. N3gectnda BY3. Xumumsa n XxmumMmyeckasd TEXHOSIOMNS | Hayu.-TEXH.

no naponto 36C

Ko/1-B0 3K3.
39BC «Znanium»
https://znanium.com/catalog/docu
ment?id=358370
Joctyn ¢ no60id TOYKM UHTEPHET
nocne perucrtpaumu IP-agpecos
HXTW.

3BC «Znanium»
https://znanium.com/catalog/prod
uct/976630

Joctyn ¢ 060 TOYKN WHTEpHET
nocne peructpauun  IP-agpecos
HXTW.

3BbC «JlaHb»
https://edanbook.com/book/1275
24

[ocTtyn ¢ no60i TOYKM MHTEpPHET
nocne peructpaumm IP-agpecos
HXTW.

1 3k3.

XYpH. / yupeguTens: FBEOY BIMO «1BaHOBCKMIA FOCYJapCTBEHHbIN

XMMUKO-TEXHONOTMYECKUIA YHUBEPCUTET»,- IBaHOBO, 1988-2017.


http://eJanbook.com/view/book/4044/
http://eJanbook.com/view/book/50168/
https://znanium.com/catalog/product/976652
https://znanium.eom/catalog/product/9
https://znanium.com/catalog/product/959266
httns://znanium.com/catalog/document?id=358370
https://znanium.com/cataloq/docu
httos://znanium.com/catalog/product/976630
https://znanium.com/catalog/prod
https://eJanbook.com/book/127524
https://edanbook.com/book/1275

5. Y)KypHan NpuKNagHon Xumum : Hayy. XypH. / yupeautens: PAH.- 1 3K3.
Cne6.: Hayka, 2005-2017.

6. KpaTkui1 cnpaBoYHMK (3MKO-XUMUYECKUX BENMYUH / NOJ, pes. 60 3ks.
A.A. PaBgens, A.M. MoHomapeBoii.- 10-e n3g., ucnp. u gon,- Cre. :

ViBaH ®epepos, 2002. - 240c. : un.

11.3 OneKTpPOHHbIE NUCTOUYHUKA UHDOPMALMM
Mpy  wm3ydeHun aucumnanHbl  B1.B.02  «[lMpeumsnoHHble MeToAbl  UCCNefoBaHWA B
OpraHNYecKom XMMUM» UCMOMb30BaHNE 3NEKTPOHHBIX UCTOYHNKOB MH(OpMaLmn:
depepanbHblii nopTan «Poccuitickoe 06pa3oBaHmes»

http:/Awww.edu.ru/ OTKpbITLIN VIHTEpHET-pecypc,

CBOGOAHbIN 6E3/IMMUTHBIV JOCTYI.

defepanbHbIA LEHTP MHMOPMaLMOHHO-06pa3oBaTe/lbHbIX PecypcoB OTKDBITBIN VIHTEpHET-pecype

http://fcior.edu.ru/ CBOGO/HbIV 6E3NUMUTHBIV AOCTYN

MHdopmaumoHHas  cucTema  «EAuMHOE  OKHO  focTyna

! K OTKpbITBI MHTEpHET-pecype,
o6pa3zoBaTte/ibHbIM pecypcam» http://window.edu.ru/

CBOGOAHBIV 6e3IMMUTHBIV LOCTyN

Hay4Has anekTpoHHas 6ubnuoTeka Elibrary.ru OTKPbITBIN VIHTEpHET-pecype

CBOGOAHBIV 6€3NMMMUTHBINA LOCTYN

3BC «Znanium.com» - Pexxum goctyna: http://znanium.com

3BC «JlaHb» - Pexxum goctyna: http://e.lanbook.com/books/

11.4 CoBpeMeHHble NpodeccnoHasibHble 6a3bl faHHbIX 1 MHPOPMAaLMOHHbIE
CnpaBOYHble CUCT EMbI
1.0O6pasoBaTe/ibHbI NopTan no XMMum Himus.umi.ru [SneKTpoHHbIN pecypc]. -  Pexum
goctyna: http://himus.umi.ru/, cBO60OAHBbIN.
2.Hay4yHast 9nekTpoHHasa bubnnoteka (HIB)
(HenpepbIBHbIA goctyn ¢ 01.07.2010 r.) www.elibrary.ru

CornacoBaHo:
3aB. OT/ZEN0M Mo 616/, 06CYKMBAHUIO B.A. Tapacosa


http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
Elibrary.ru
http://znanium.com
http://e.lanbook.com/books/
Himus.umi.ru
http://himus.umi.ru/
http://www.elibrary.ru

12.Mamepuanbno-mexnuuecxoe obecneuenue oucyunaunsl (Mooyss)

Peanuzamus yaeOHON AUCIIUTUTHHBI TpeOyeT HATHIUS

KaGuHer A5 rpynnoBbIX M1 HHAUBHAYAJLHBIX KOHCYJbTanmuii Ne38 (S=58 M?), B TOM 4HcJIe:
Cucremusiii 6110k - Core 2 Duo E7400-Midi ATX 350 (1 mwir.);

Mowuwurop — Acer V193WAb WIDE 19/ (1 mwr.);

Ipoexrop — Epson EMP-X5 (1 mr.);

MoOwsHBIH pyJIOHHBIH SKpaH Ha mratuse (1 mr.);

Beixoj B Uuatepuer — mogem De-Link DWA 110 (1 mr.);

Habop Harmsimasril mocobuii mo 060pyI0BaHUIO 3aBOIOB XUMUIECKOH MTPOMBIIIJICHHOCTH;

Cromnsl-maptsl — 30 mr.

[Iporpammuoe obecneueHme:
WindowsXP, MicrosoftOffice 2007,

AmnTusupyc Kacnepckoro

Kafuner KypcoBOro nNpoeKTHPOBaHHus (BBINOJHEHHsI KypcoBbIX pador) Ned) (S=38,85 m?), B TOM umc-
JIe:

OdwucHsrii mkad (2 mr.);

CTeHIBpI HarTATHBIX TOcoOmit o poekTrpoBaHmio X 111,

Y4ebHo-MeToaUIeCKHE MOCOOHs U CIpaBOYHast JINTEPATYPa;

Kcepoke — Canon NP 6317 (1 mt.);

Cucremnsrii 610k - Core 2 Duo E7400-Midi ATX 350 (1 1ur.);

Momnurop — Acer V193WAb WIDE 19 (1 wr.);

Beixoj B Unatepuer — moxem De-Link DWA 110 (1 wr.);

Cronbl-napTsl — 13 mT.

IIporpammHoe obecrnieueHue:
WindowsXP, MicrosoftOffice2007,
Amntusrpyc Kacnepckoro

KaGuner ny1s1 camocTosiTe1bHOM padoThl cTyAeHTOB Ne29, B TOM 4mncJIe:
Cucremusrii 6510k — ASUS TeK PSKLP-AM (8 mr.);

Cucremnsrii 610k — Core 2 Duo E7400-Midi ATX 350 (2 mt.);
Mounurop - LG TFT 20 W2043SE-PF (8 wr.);

Momnurop - Samsung 732N Black TFT 17/ (2 wr.);

Ckanep — HP P1/A4 ScanJet G3010 USB (L1985A);

Xab - D-Link 10/100/1000mbps 24-port+2SFP+2*Gbl (1 wr.);
Beixoj B Unarepaer — momem De-Link DWA 110 (10 ur.);

Monyns coopa garaelx — MC/I-100 (1 mt.);

IpurTep - Samsung ML-1210 (1 mrt.);

[ToBopOTHO-TIEpeIBUKHAS MATHUTHO-MapKepHast jocka Magnetoplan;
Cronbl-napTsl — 15 mr.

[IporpammuOe obecniedeHue:
WindowsXP,MicrosoftOffice2007,
AnTtuupycKacnepckoro

JlabopaTopusi HHCTPYMEHTAJIBHBIX METOI0B aHaIN3a, aynutopus Nel00, B ToM yncJe:

Jlabopamopnan mebenv:

BBITSDKHOM Kad (2 mT.), CTOJBI TabopaTopHbie MeTaumueckue (5 mrT.), mkad madoparopHsiit (1 mr.), mkad i 1o-
kymeHTanuu (1 mr.), xuMugeckas Morka (1 mrT.).

HUccnedosamenvckoe 0oopydosanue:

- aHAJMTUYECKHH KOMIUIEKC Ha OCHOBE ra3oBoro xpomarorpada Kpucran/lrokc-4000, BKIrOHarommii: aHaTUTHIECKUN
JIETEKTOP - A (2-x KaHaJIBHBIN), TEpMOCTAT KOJIOHOK, KOJIOHKH XpoMmarorpagpuueckue
karmwusipaeie: VF (FFAP), VS-210, VS-4, VS-60, ZB-5, ZB-624, ZB-WAX, BP-Pona, SE-30, SE-54, renepatop BO-
nopona 'BU-12, xommnpeccop Bo3myxa, KpaH-103aTOp CXKIMKEHHBIX T'a30B, Ta30BbIH OauloH — renuid, HaboOp MHK-
poumnpuos Hamilton, aBromarusupoBanHas ciucteMa noxydeHus, 00pabOTKH U BU3yanH3alii aHATUTHYSCKUX JTaAHHBIX
Ha 6a3e kommbroTepa Formoza A7300 Core 2 Duo E730;

- aHAJIMTUYECKUI KOMIUIEKC Ha OCHOBE ra3oBoro xpomarorpada Kpucranjlokc-4000M, BKIrOYarOUMi: aHATUTHIECKUN
nerekrop — JITII (1 kaHANBHBIN), TEPMOCTAT KOJIOHOK, KOJIOHKH HACAJOYHEIC, 103aTOP aBTOMATHYECKHUIA 6-TH XOJJOBOH,
ra30BbIi OAIOH — TeJINii, aBTOMAaTH3UPOBaHHAsI CUCTEMa MOJTyYeHHUs], 00padOTKH U BU3yaIHM3allMi aHAIUTHYECKHX JIaH-
HBIX Ha 0a3e kommnbioTepa Formoza A7300 Core 2 Duo E730, mpunrep Canon LBP-2900;

11



- aHAIMTHYCCKHIA KoMIuiekc Ha ocHoBe MK - criektpomerpa, Britogatomiumii: Pypbe- criekrpomerp MudpalIFOM OT-02,
KBapILEBBIC U COJIEBBIE KIOBETHI; J03aTOP MPOOBI, YCTPOWCTBA ATl KPETUICHHS TBEPIBIX 00pa3IoB, IPECC I H3TOTOBIIE-
HUA TBEPABIX 00pasloB, mpecc-popma I M3rOTOBIEHHUS TBEPIABIX 00pa3IoB, aBTOMATU3MPOBAHHAs CHCTEMa IOITyde-
HEs1, 00pabOTKY M BU3yaIlH3allMi aHATNTHYCCKAX JaHHBIX Ha 6ase kommbroTepa Celeron 326.

JlabopaTopusi cIeKTPAJIBLHOI0 aHAAM3a, ayauTopus Nel02, B ToM yucJe:

Jlabopamopnas mebenv:

nabopaTopHBIE CTONHI (4 mIT.), TyMOBI IPHCTEHHBIE (2 WT.), mKad A moxyMernTarwd (1 mT.).

Hccenedosamenvckoe obopydoganue:

- aHATMTUYECKHI KOMIUIEKC Ha ocHoBe SIMP criektpomerpa PicoSpin 45. Texuudeckue napamerpsl: JlapMopoBa yacto-
Ta 45 MI', 4yBCTBUTENBHOCTh TOJBKO K simpaM 1H, paspemienue He MeHee 1 PpM, COOTHOILIEHUE «CUTHAII-IITYM» JJIs
BOJbI He HIKe 300, THIT MarHUTA TIOCTOSHHBIA PEAKO3EMENbHBINA, 00beM MPoObl 20 MKJI, AUAMETP KaNUJUIAPa YIS IPO-
651 400 MM, BBOI ganHHbIXx JCAMP-DX;

- CKaHHMpYIOILas 30H/10Basi JTaOOpaTOPHs Ha OCHOBE CKaHUPYIOIIETro 30H10Boro Mukpockomna @emroCxkan. TexHudeckas
XapaKTepUCTUKA: CHCTeMa BH3YaJHM3allly JUIl KOHTPOJIS MOABOJA 30HAA K 00pasiy u BeIOOpa paboyel obmacTu; 010K
MBE30MAaHUITYISATOPA: YYBCTBUTEIBHOCTh 53,2 HM/B, mossipu3aliys KepaMUKH: MOJ0XKHUTENIbHAS, pa3pelICHUE: JIaTepallb-
Hoe 0,1uM, BepTukanbHoe 0,03 HM; TONOBKa Ui aTOMHO-CHIOBOU (ACM) / pe30HaHCHOW aTOMHO-CHIIOBONH MHUKPOCKO-
nuu (PACM); rosoBka 1 ckaHupymomei TynaensHoid Mukpockonuu (CTM); 6710k ynpaBiieHHs ¢ TaKeTOM CHelHaH-
3MPOBAHHOTO IPOTPAMMHOT0 00ECIICUCHUSL.

ITomemenue nJ1s1 XpaHeHUs1 U NPOPUIAKTHYECKOT0 00CaY:KUBAHUS y4eOHOro obopyaoBanus NeS12, B ToM 4uc-
Jge:

Crombl- 3 mT., CTya — 3 IIT.

[MasnpHast cTaHys, HA0OpP MHCTPYMEHTOB, ANArHOCTUYECKUH MHCTpYMeHT, [1K At AnarHocTHKN HencpaBHOCTEH.
Yuranbublii 37 (5=268,2 m?) ya. 30 jer Ioeasl, 1. SA, B TOM 4ucJje:

Cronbl-mapThl (96 OCaIOYHBIX MECT).

13. OépazosamenvHbie mexnonozuu
B mpouecce mpoBeneHus ayAUTOPHBIX 3aHSATHI MPUMEHSIOTCS CIEAYIONNe 00pa3oBaTeIbHbIC TEX-
HOJIOTHU 00y4eHusl (B MHTEPaKTUBHBIX opMax):

Tema Bun 3anarus WurepakTuBHas popma Yackl
Il cemecmp
NK-cnexkrpockonusa. KauectBeHHslii u komu- | JlabopaTopHoe 3aHs- Pabora B ManbIx rpynmax 2
YECTBEHHBIN aHAIN3 tue Ne5
TuroBble 3a7aun Ha KadyeCTBEHHBIH M Koiu- | JlaGoparopHoe 3aHs- Pabota B ManbIx rpymnmax 2
YECTBEHHBIN aHAJIHU3. THe Ne 8
TuroBble 3a7aun Ha KadyeCTBEHHBIH M Koiu- | JlaGoparopHoe 3aHs- Pabota B ManbIx rpymnmax 2
YECTBEHHbBIN aHAJIU3. tre Ne 9
Il cemecmp
Wnentudukanus COEAUHEHUA C HUCMONB30- | JlabopaTopHoe 3aHs- Pabota B MajbIx rpymnmax 2
BanueM crekrpockonuu ‘H SIMP e Nel2
Paciierienne curHamoB M CHMH-cimHOBoe | JlabGopartopHoe 3aHs- Pabora B ManbIx rpymnmax 2
B3aUMOJEICTBUE Tue Nel4
YcTaHOBIIEHHE CTPOCHHS OpraHudeckux co- | JlabopatopHoe 3aHs- Pabora B ManbIx rpymmax 2
eANHeHNH: MeTo]] (DYHKIMOHANBHBIX TPYIII, e Nel5
METOJ XapaKTepUCTUIECKUX 3HAUCHUI m/z
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