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1. OBIIAAL XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBI

«OI1.06 Pu3uKo-XUMHUYECKHE METOAbI AHAJIN32»

1.1. MecTo AUCHMILUINHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI:

VYuebHas mucnumadHa «PU3NKO-XUMHYECKHE METOIBI aHalau3a» SBISeTCS 00s13aTeabHOMN
9acThI0 001enpo(hecCHOHATLHOTO [UKIIA TPUMEPHON 00pa30BaTeIbHOM MPOTPAMMBI B COOTBETCTBHUH C
®I'OC CIIO mo 21.02.18 O6orartieHue moae3HbIX HCKOIIAEMBIX

Ocoboe 3HaueHHEe TUCIUILTNHA MeeT rpu popmuposanuu u pazsutun [1K 1.4, TIK 1.5, T1K 1.6,

OK 04, OK 07.

1.2. Heab ¥ muiaHupyemble pe3yJbTaThl 0CBOECHHU S TUCUUILIMHBI:
B pamkax mporpammbl yueOHON AMCIUIIIMHBI 00yJaIONTUMUCS OCBAWBAIOTCSI YMEHUS M 3HAHHS

Kon Konx VYmMmenus Kon 3Hanusg
IIK, OK YMEHHI 3HAHUI
IIK 1.4. V.1.4.1 paccUMTHIBATH 3.1.4.1 BOJIOCHA0XEHNE
OO0ecneunBaTh AIIEMEHTHI 000raTUTENbHBIX
KOHTPOJIb BeJIeHHSA BOJIOIIPOBOJHBIX CceTel badpux:
NpoueccoB UCTOYHUKU, CXEMBI,
NMPOU3BOJACTBEHHOT 0 CUCTEMBEI;
00c/y:KUBAHUSA CXEMBI BOJIOTIPOBOJTHBIX
CETeH, DIICMCHTHI,
pacuer
V.14.2 BbIOUpATh U 3.1.4.2 CUCTEMY KaHaJIU3alUu1
paccUuTHIBATh U OYUCTKHU CTOYHBIX
HACOCHBIE CTAaHIIUU BOJI
V.1.43 BBIOUpATH U 3.14.3 XBOCTOBOE XO03MCTBO
pacCcUUTHIBATH 000TaTUTETHHBIX
KOMIIPECCOPHBIE dabpux
CTaHIINH
V.14.4 YUTATh CXEMBbI 3.1.44 o0opoTHOE
AIEKTPOCHAOKEHUS BOJIOCHA0XKEHNE
CTallMOHAPHBIX pabpuk
AIIEKTPOYCTAaHOBOK
00CITyKUBAEMOT0
y4yacTka
V.1.45 BBISBJISITH OCHOBHBIE 3.1.4.5 TUIIOBBIE CXEMBI
HEUCIIPAaBHOCTH JNEKTPOCHAOKEHUS
00CITy’)KHUBAEMOT 0 CTaIlMOHAPHBIX
AIIEKTPOOOOPYIOBAHUS AJIEKTPOYCTaHOBOK
3.1.4.6 YCTPOMUCTBO, IPUHIIUI
JIEUCTBUSA
3JIEKTPO00OPYI0BAHNUS
CTaIlMOHAPHBIX
3JIEKTPOYCTAHOBOK
3.1.4.7 THUIOBBIE CXEMBI
py4YHOTO U
JTUCTAHIIHOHHOTO
YIPaBIEHUS U CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
yIpaBICHUS




IPOIECCaMHU

o0oraieHus
IIK 1.5. Bectun V.1.5.1 yuTaTh CTpyKTYpHble | 3.1.5.1 METO/IbI, CPE/ICTBA U
TeXHHYECKYI0 U CXEMBI CUCTEM YCTPOHCTBO
TeXHOJIOTHYECKYI0 aBTOMAaTHUYECKOTO aBTOMATUYECKOTO
AOKYMEHTAINI0 yIIpaBJICHUS, 3ALUTHI, KOHTPOJIS
CUTHAJIM3allUH,
peryaupoBaHus U
KOHTPOJIS
TEXHOJIOTUYECKUX
IIPOIIECCOB
V.1.5.2 COCTaBJIISITh CXEMBbI 3.1.5.2 anmnaparypa ¥ cucreMa
oTbopa npod [EHTPAJTM30BaHHOTO
JMCTIETYEPCKOTO
yIpaBICHUS U
KOHTPOJIS
3.1.5.3 BHUbBI TEXHUYECKOH U
TEXHOJIOTMYECKOU
JIOKYMEHTaIuu
3.1.5.4 (GOpMBI TOKyMEHTOB
3.1.5.5 MOPSATOK U TpeOOBaHUS
K 0pOpPMIICHHIO
JOKYMEHTAIuH B
COOTBETCTBUH C
YCTaHOBJICHHBIMU
npaBUIaMU
IIK 1.6. V.1.6.1 oOpabateiBath npoly | 3.1.6.1 LEJIH Y 330291
KouTposnpoBarhb u JUISL aHAJIM3a onpoOoBaHus
aHAJIU3HPOBAThH V.1.6.2 BBIIIOJIHSTh AHAJIA3BI 3.1.6.2 BU/JIBI TTPOO
Ka4eCTBO UCXOHOI0 Ha onpezeseHue
ChIPbS  MPOAYKTOB MoKa3aresel KauecTna
oboramenust HCXOJIHOTO CBIPbS U
MIPOJTYKTOB
oOoraieHus
3.1.6.3 TpeboBaHMs,
HpeabsBIseMbIE K
npoOam
3.1.64 MEeTOo/1bl 0TOOpa U
00paboTku pod
3.1.6.5 npuOOpPHI, pEaKTHBBI
JUISL OIIPEICIICHUS
nokasaresel KadecTBa
TMTOJIE3HBIX MCKOTAEMBIX
3.1.6.6 METOINYECKHE
ctanaaptsl (I'OCTrr)
oTpeieIeHus
MOKa3aTelel KayecTBa
MI0JIE3HOTO
HCKOIIaeMOro
OK 4 D¢ pexTnBHO Yo 04.01 OpraHU30BbIBATh 30 04.01 IICUXOJIOTHUECKUE
B3aMMO/1€liCTBOBATH paboTy  KOJJIEKTHBA OCHOBBI JICATEIBHOCTH
U padoTaTh Y KOMaH/Ibl KOJIJICKTHBA,
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B KOJUICKTHUBE "

IICUXOJIOTHYECKHE

KOMaH/Ie 0COOEHHOCTH JTHYHOCTH
VYo 04.02 B3auMogeiicTBoBate C | 30 04.02 OCHOBBEI MPOEKTHOM
KOJUIEraMH, NeSATETbHOCTH
PYKOBOJZICTBOM,
KIIMEHTaMd B XOJIe
podeCCHOHATLHON
JIESITETTIbHOCTH
OK 7 CopeiictBoBats | Y0 07.01 coOroaaTh HopMmsbl | 30 07.01 MpaBuIIa
COXpaHEHHIO 9KOJIOTMUYECKOMN IKOJIOTMUYECKOM
OKpY:Kalleil cpeabl, Oe3omacHoCTH; 0€30MacHOCTH npu
pecypcociepexeHHIo, BEJICHUU
NPUMEHSATH 3HAHUS npodeccuoHanbHOM
00 U3MeHEeHUun JESATETbHOCTH
KJauMaTa, npuHuunsl | Yo 07.02 OIIPEAEIATh 30 07.02 OCHOBHbBIE pecypchl,
Oepe:kInBOro HarpaBJICHUs 3a/ICCTBOBaHHBIC
NPOM3BOACTBA, pecypcocOepexeHus: B B npodeccHoHATbHON
3¢ deKTHBHO pamkax JIESITETBHOCTH
AeHCTBOBATH B npodeCCHOHAIBHON
Ype3BbIYAHHBIX JeSATeTbHOCTH 1o
CUTYaUHAX CHEIUAIBHOCTH,
OCYIIECTBIISAT paboTy
C COOIIOIEHUEM
MIPUHIIAIIOB
OCpEKITUBOTO
IIPOU3BOJICTBA
Y0 07.03 OpraHU30BBIBATH 3007.03 IIyTH o0ecrieueHus
PO eCCHOHAIBHYIO pecypcocOepekeHms
JIeATETbHOCTh C
y4yeToM 3HaHui 00
W3MEHEHUHU
KJIIMMAaTHYECKUX
YCJIOBUH peruoHa
30 07.04 IPUHIINIIBI
OepexKIIMBOTO
IPOU3BOJICTBA
30 07.05 OCHOBHBIE
HarpaBJICHUS
WU3MEHEHUS
KJIIMMAaTUYECKHUX

YCJIOBHMM peruoHa




2. CTPYKTYPA Y COAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yaeOHOM paboThI Oovem
uacog
O6s13aTesibHAsI ayUTOPHAs y4eOHAasi HATPY3Ka 46
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHE (JICKIIUU, YPOKH) 30
IIPAKTUYECKUE 3aHITHS 8
KOHTPOJIbHBIE pabOTHI -
MIPOMEXYTOUHAs aTTecTanus B popme sK3aMeHa 6
KoHcynpranuu 2
CamocTosTenbHas paboTa 00y4yaronierocs -
Hroro yacos 46




2.2. TemaTnyeckuii IUVIAH U CO/lep:KaHMe Y4eOHOM AU CUMIIIMHBI

Koanl
KOMIIeTeHIINI 1
JIMYHOCTHBIX
Oo0bem, akaa. 4/ B TOM
HanmenoBanmue Conep:xxanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALUU yncje B popme pe3yILTATOB,
pa3aesioB U TeM AeSITeIbHOCTH 00y4aroIIMXCH NPAKTH4YEeCKOM MOAr0TOBKH, (bopmupoBariio
AKALA. KOTOPBIX
crnocodcTByer
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4
Paznen 1. Xumunueckue u (pM3NKO-XUMHYECKHE METOAbI AHAJIN3A 16/4
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 10
Teoperuueckue 3HaYeHHE AHAIUTUYECKOW XUMUU. (OCHOBHBIE TIOHSTHS XHUMHYECKOTO OK 07
OCHOBBI aHanu3a. [loHATHE KayeCTBEHHOTO W  KOJIMYECTBEHHOI'O  aHalM3a. 4 K 1.4
XUMUYECKOTO NHcTpykTax 1Mo TexHuKe 0€30MacHOCTH MPH BBHIMOJHEHUU JIA0OPATOPHBIX K 1.5
aHaM3a pabor. IIK 1.6
Teopus dSIEKTPONUTHYECKOM JUCCOLMANMHA. 3aKOHBI aHATUTUYECKON )
XUMUU.
Onextponuthl. KoHcTaHTa nucconuanuu. 3aKoH AecTBusa macc. ['uaponms.
Bydepusie pactBopel. MonHoe mnpousBeaeHue Boabl. l[IpousBeneHue 4
pactBopuMocTH. CrIOCOOBI BBIpAKEHUST KOHIICHTPAIIUN PACTBOPOB
B ToM 4nciie NPAKTHYECKUX 3aAHATHI 2
[Ipaktnueckoe 3ansatue Ne 1. BpluncieHwe NOpPOLIEHTHOM, MOJISIPHOM, )
HOPMAaJIbHOW KOHILIEHTPAIlMU U TUTPA pacTBOpA.
CamocrosiTesibHas padoTa 00y4alOIIMXCs
Tema 1.2. Coaep:xxanue yueOHOro MaTepuaJia 6
I?vaHeZ];I;ZﬁHr:;I;HTHH OCHOBHBIE TIOHSITUSL U METOJIbI KaueCTBEHHOro aHanu3a. Meroabl 4
KaueCTBEHHOTI'0 aHAJIN3A.
aHajsa u ero JIpoOHBI 1 cucTeMaTHYECKUN METObI aHaM3a. [[oHATHE aHATUTHYECKUX 2
METON0B peaknuii. Kinaccudukarus noHOB.
B ToM 4nciie MPaKTHYECKUX 3aHATHH 2 OK 07




[IpakTrueckoe 3anarve Ne 2. [IpoBeneHre NpenBapUTENbHBIX HCIBITAHUI ’ I[IK 1.4
COJIM HEU3BECTHOI'O COCTABA IIK 1.6
Pa3pnen 2. KommyecTBeHHBLIH aHAIN3 14/4
Tema 2.1 OcHoBHble | Conep:xkaHue yueOHOro MaTepuasa 8
HOHATHA [ToHsiTHE TPAaBUMETPUUECKOTO U TUTPUMETPUUECKOTO METOA0B aHAIN3a 4
KOJIMYECTBEHHOTO =
Knaccudukanus METOJIOB HEeNTpaIn3anuu, OKCHJUMETPHH,
aHamM3a M €ro 4
KOMIUIEKCOHOMETPHH.
METOJI0B =
B ToM yunciie NPaKTHYeCKUX 3aHIATHIH 2
[Ipaktuueckoe 3ansitue Ne 3. OnpeneneHue KpUCTAUIM3AIMOHHONW BOJIBI B )
KPUCTAJIOTUAPATE XJIOpUaa Oapus rpaBUMETPUYECKUM METOJIOM.
CamocrosiTesibHas padoTa 00y4aOIIMXCs
Tema 2.2 Conep:xanue yueOHOro MaTepuaJia 6 OK 07
XuMUYeCKHe U N3yuenne cxembl PH — meTpa. 6 OK 04
(puzmko- B ToM 4nciie npaKTHYECKUX 3aAHATHI 2 1K 1.4
XAMUIECKUC ITpaktnyeckoe 3ansatue Ne 4. IlogroroBka k padore PH-merpa. M3yuenue ’ [IK 1.6
MCTO/bI aHaTTH3a cxembl PH — metpa.
CamocrosiTesibHasg padoTa 00y4aOIMIMXCH
IIpomexyTounas arrecranus (3K3aMeH)
Bcero: 46




3. YCJIOBHUSA PEAJIN3AIIMA YYEBHOW TUCIUTIIUHBI

3.1. Ins peanusanuu nporpaMmMmbl yu4eOHON TUCUMIIJIMHBI JOJKHBI ObITH MIPEe1yCMOTPEHbI
cJieqylonue cneunaabHble MOMeleHus:

Jlaboparopuu «O06oraiieHus moJe3HbIX UCKOMAeMbIX» «XUMUYECKHX MPOIECCOB 00OTaIIeHUs
MOJIE3HBIX MCKOMAEMbIX», OCHAILICHHBIE B COOTBETCTBUU C 1. 6.1.2.1 00pa3zoBaTeiabHOI IpOrpaMMbl IO
cunenuaiabHocTd 21.02.18 O0oramieHue moJIe3HbIX HCKOITAEMBIX.

3.2. UnopmanmonHoe odecneyeHne peaau3amun NporpaMmmbl

st peanu3aniui porpamMMbl OMOIHOTEUHBIH (OHA 00pa30BaTENbHON OpPraHU3alMH JOJDKEH
UMETh T[IeYaTHhIC W/WIM DJICEKTPOHHBIE 0Opa3oBaTelibHbie W WHGOPMAIMOHHBIE PECypChl IS
UCIIONIb30BaHUsI B oOOpaszoBarenpbHOM mporecce. Ilpu ¢dopmupoBanmu Oubimoreunoro Qouaa
00pa3oBaTeNbHOW OpraHu3alyell BEIOUPAeTCsl He MEHEE OJHOTO M3JIaHUs M3 MEPEUYHCICHHBIX HIDKE
NICYaTHBIX U3aHUI U (WJIK) SJICKTPOHHBIX M3JIaHUH B KAYECTBE OCHOBHOTO, IIPU 3TOM CITUCOK, MOXKET
OBITh JTOTIOJIHEH HOBBIMU H3/IaHUSIMH.

3.2.1. OcHOBHBIE MeYATHBIE U YJIEKTPOHHBIE U3IaHUS

1. Eropos, B. B. Anamurtnueckas xumus : y4eOHuK ans crno / B. B. Eropos, H. U.
Bopo6sena, U. I'. CunbBectpoBa. — Cankrt-IletepOypr : Jlanb, 2022. — 144 ¢. — ISBN 978-5-8114-
8882-7. — Tekct : smekTpoHHBbIM // JlaHb : 3IEKTPOHHO-OMONMOTe4yHass cucrema. — URL:

https://e.lanbook.com/book/183250 (nara obpamenus: 25.11.2021). — Pexxum noctymna: uist aBTOPH3.
II0JIb30BaTENEN.

2. Eropoga, O. B. ®u3nuko-xuMHUeCKUe METO/Ibl UCCIIEJOBAHMSI U TEXHUKA JIA0OPATOPHBIX
pabot. OcHOBBI MHKpOCKonuu : yuyebnoe nocobdbue s cno / O. B. EropoBa. — Cankr-IletepOypr :
Jlanb, 2021. — 768 c. — ISBN 978-5-8114-6898-0. — TekcT : 3neKTpoHHBIH // JIaHb : 3JE€KTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/169781 (mara obpamenus: 25.11.2021).
— Pesxxum pocTyna: 1uis aBTOPH3. IOJIb30BaTENEH.

3. [aiinykoBa, b. M. TexHuka 1 TeXHOJIOT U TaOOPAaTOPHBIX PabOT : yueOHOe nmocodue yis
cno / b. M. l'aitnykoBa. — 6-¢ u3., crep. — Cankt-IlerepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-
5-8114-7448-6. — Tekcr : >nekTpoHHbIN // JlaHb : 31MeKTpoHHO-OnMOMMoTeuHas cucrema. — URL:
https://e.Janbook.com/book/160128 (nata oOpamenus: 25.11.2021). — Pexum gocrtymna: ais aBTOpH3.
MI0JIb30BATENCH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOM JUCIUTLINHBI

Peszynomamul 00yuenus

| Kpumepuu oyenku |

Memoowl oyenku

Hepeqeﬂb 3HaHI/Iﬁ, 0CBAUBACMbIX B paMKaX JUCHUIIJIUHDbI

COBPEMEHHBIC JTOCTHUKCHHS
Hay'KI/I nu HepeﬂOBBIe TCXHOJIOTNN
B 00J1aCTH XUMHYECKOIO
aHamn3a;

METOJABI UCCIICAOBAHNA COCTaBa U
CBOMCTB BECIICCTB U MaTC€pUaJIOB,

TEOPETUYECKHE OCHOBBI I'a30-
JKUIKOCTHOU U JKUJIKOCTHOM
XpoMarorpaduu, TEePMUYECKOTO
aHaJIn3a;

IMPUMCEHCHUC, BOBMOKHOCTHU U
OrpaHU4YCHUS MECTOA0B
HCCICIOBaHUs COCTaBa U
CBOMCTB BCIICCTB U MATCPHAJIOB,

OCHOBHBIC ITPABUJIA U TPUHIIUIIBI
MOATOTOBKHU MPOO 115t
Pa3IMYHBIX BUJOB HCCJICTOBAHUI

JIEMOHCTpALMS 3HAHUU
COBPEMEHHBIX JOCTHKECHUI
HAyKU U NIepeioBbIe
TEXHOJIOTHH B 00JIaCTH
XUMUYECKOI'O aHaJIn3a;
JIEMOHCTPALMS 3HAHUI
METO/I0B HCCIIEJOBAaHUN
COCTaBa U CBOWCTB BEILECTB
1 MaTepHUaJIoB;
JIEMOHCTPALIMS 3HAHUI
TEOPETHYECKUX OCHOBBI
ra30-*)UJIKOCTHOU 1
JKAIKOCTHOU
xpomarorpadun,
TEPMUYECKOI0 aHAJIN3A;
JIEMOHCTPALMS 3HAHUI
MIPUMEHEHUS,
BO3MOXHOCTEH U
OTpaHUYEHUS METO/0B
HCCIIEIOBAHUS COCTaBa 1
CBOICTB BEILIECTB, U
MaTepUAJIOB;
JIEMOHCTpALIMS 3HAHUM
OCHOBHBIX TIPaBUI U
MPUHIHUIIOB MTOATOTOBKH
po0 715 pa3InYHbIX BUJIOB
HCCIIEIOBAHU I

TectupoBanue. Y CTHBIN OIPOC.
[IpakTrueckue 3aHATHS

Ilepeyennb yme

Hl/li/i, 0CBAaMBACMbIX B paMKax JUCHUIIJIHHBI

MPUMEHSTh COBPEMEHHBIE
METObI UCCIIEIOBAHMS COCTaBA U
CBOMCTB MaTe€pHaJIOB JUIs
pelleHrs KOHKPETHBIX B 00JIacTH
XHUMHH, XUMHYCCKOH
TEXHOJIOTUH, S3KOJIOTHH,
re0JIOTHH;

MIPOBOUTH MOATOTOBKY
000pyI0BaHUS U OOBEKTOB
WCCIIEIOBAHMSI K aHAIIN3Y;

AHAJIIM3UPOBATh HOPMATUBHBIC
JIOKYMEHTHI Ha IPOBEACHUE
HCCIICTOBAaHUM COCTaBa;

yMEHHUE MPUMEHSTh
COBPEMEHHBIC METO/IbI
HCCJIEIOBAHMUS COCTaBa U
CBOWCTB MaTepHUaIOB JIJIs
pelieHs] KOHKPETHBIX B
00JIaCTH XUMUH,
XUMHYECKON TEXHOJIOTHH,
9KOJIOTUH, T€O0JIOTHH;
yMEHHUE MPOBOIUTH
MOJITOTOBKY 000PYI0BaHUS
1 00BEKTOB UCCIIENOBAHUA K
aHAIH3Y

TectupoBanue. Y CTHBIN OIPOC.
[IpakTnyeckue 3aHATHSA
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5. JIUCT UBSMEHEHWH 1 JONTOJTHEHUI

1.2. JlomonHEHUs ¥ U3MEHEHHS K pabouell mporpaMMe Ha y4eOHBIN r0J1 110 JUCITUTIIIMHE

B pabouyto mporpaMmy BHECEHBI CJIETYIOIINE AOMOIHEHUS/U3MEHEHHUS :

JlomonmHeHus U U3MEHEHHs B pabodeii mporpamMme o0Cyk1eHbI Ha 3aceqannu MK

« » 20 r. (mpotokoi Ne ).

1.3. lonomHeHNs ¥ ©I3MEHEHUS K padoyeil mporpaMmme Ha y4€OHBIN roJ1 10 TUCHUIUINHE

B paGouyro mporpaMmy BHECEHBI CIIEIYIONINE TOTIOIHEHHs/ N3MEHEHUS:

JlononHeHus U U3MeHeHHs B paboueil mporpamme o0cyxaeHbl Ha 3aceqannn MK

« » 20 r. (mpoTokomn No ).
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