COUYMHCKUMN MHCTUTYT (®UTHUAI)
(eepaLHOTO rocyIapcTBEHHOTO ABTOHOMHOIO 00pa30BaTeJIbHOTO
yUpesKIeHHs BbICHIEro 00pa3oBaHust
«POCCHHACKUN YHUBEPCHUTET JIPYKBbl HAPOJIOB UMEHU MATPUCA TYMYMBbI»

Y4eOHO-HAyYHBIN AeTapTaMeHT
OMOMETUIIMHCKUX, BETEPUHAPHBIX U
9KOJIOTMYECKUX HAMPABICHUN

Kadenpa BereprHapHON METUIIMHBI H
BETEPUHAPHO-CAHUTAPHOMN HKCIIEPTH3BI

JIOKyMEHT MOAMUCAH IPOCTOH AMEKTPOHHOH NOATHCHIO
Nupopmanus o Bmagensle:

®UO: Merenko Anekcanap Tumodeeruy

JomxuocTs: [JupexTop

Hara nognucanus: 28.04.2025

YHUKaNbHBIH TIPOrPaMMHBIH KIIOY:
28acbc88a6d3cel1b5b99250119a43df0be7b81d

PABOYAA ITPOI'PAMMA JUCIHHUIIJINHBI

"Heoprannueckas 1 aHaJINTHYECKAs] XUMUA"

(HaMMeHOBaHWE TUCIHITIHHBI)

Pexomengosana MCCH pist HanpaB/ieHusi NOATOTOBKHU/CIIENATbHOCTH:

36.05.01 "Berepunapus"

(Ko M HaMMEHOBaHHe HaripaBJICHHA HOL[FOT()BI\‘II/CHQLHI&JTBHOCTPI)

OcBoeHnne IMCHMIIMHBI BeeTCH B PAMKaX peaju3alui OCHOBHOM NMPO(ecCHOHATbHOI
o0pa3oBareqbHON NporpaMmsl Boiciiero oopasosanus (OI1 BO):

"Berepunapnasa gapmarus’”

(nanmenoBanue (npoduns/cuenuanusamnus) O BO)

Coumn,
20251



1. HEJIb OCBOEHUA JUCIUITJINHBI

Ilensto ocBoeHust aucnuIuinHbl «Heopranwdyeckass W aHaNUTHYECKas XHMHS» SBISIETCS
(opMHpOBaHUE CTYJCHTAMH TEOPETUYECKHUX, METONOJOTHYECKUX M TPAKTHYECKUX 3HAHUI,
(GOpMHPYIONINX COBPEMEHHYIO XUMHUYECKYIO OCHOBY JUIsS OCBOSHUS MPO(QUITHPYIONINX ydeOHBIX
JUCUMAIUTMH W ISl BBINOJHEHHsT B OyaylieM OCHOBHBIX NPO(ECCHOHAIBHBIX 33/1a4 B
COOTBETCTBHMH C KBaJIM(PpUKAITHEH.

3a/aun JUCIHUILIAHEI

- TIOJTyYeHHE CTYCHTaMH 3HAHHUI O CTPOCHUH U CBOMCTBAaX HEOPTAaHUYECKHX BEIECTB;

- OCBOCHHE OOIUX 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUIECKUX PEaKInii;

- TONyYeHHE TEOPETUYECKHX OCHOB W IMPAKTHYCCKUX HABBIKOB OCHOBHBIX XUMHYECKHX M
HHCTPYMEHTAIBHBIX METOJIOB aHAIIN3A.

- Y/IOBIIETBOPEHHWE  TOTPEOHOCTH  JUYHOCTH B  OBNAJCHWM  YHUBEpPCAJIbHBIMH,
o0menpopecCHOHAIBHBIMA ¥ MPO(GECCHOHAIBHBIMA KOMIETEHIUSMH B COOTBETCTBHH C
TpeOOBaHUSMH  (peepabHOTO TOCYIApCTBCHHOTO CTaHJAapTa BBICHIEro  00Opa3oBaHMA,
MO3BOJISIIOIIMMHU  OBITH BOCTPEOOBAHHBIM CHEIMAMCTOM Ha PBIHKE Tpyla M B OOIIECTBE,
CTIIOCOOHBIM K COLIMAIBHOMN U MPO(hecCHOHATBHON MOOHIBHOCTH;

— ¢dopmupoBaHue KOMIUIEKCa YHHBEPCAJIbHBIX, obmmenpogeccHoHaIbHBIX u
poeCCHOHAIBHBIX KOMITETCHIINH, KaK CIIOCOOHOCTEH MPUMEHSTh 3HAHUS, YMECHHUS, HABBIKH U
JMYHOCTHBIE KA4eCTBAa JIUIS YCIIEIIHOM MPOM3BOICTBEHHO-TEXHOIOTHIECKOM, OpraHN3aI[OHHO-
YIPaBIEHYECKON U HAyYHO-HUCCIIEI0BATEIbCKOM e TEIbHOCTH.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIHUIIJINHBI

OcBoenue mucnurunbl «Heopranudeckas u aHAIUTHYECKAsT XUMUS» HANPaBJICHO HA
(dhopMupOBaHUE Yy 00YJAIONIUXCS CIISAYIONINX KOMITETSHIIUN (YacTH KOMITETESHITHH ):

Tabnuya 2.1. I[lepeuens komnemeHyutl, popmupyemvix y 00yyauuxcsa npu 0ceoeHul
oucyuniunsl (pe3yromamsl 0C60eHUs OUCYUNTIUHbL)

KOMIIETEHIIUS
MIudp s
AUKATOPBI 10CTHKEHUS KOMIIETeHIIUU
(B paMKax JaHHOU JMCHHUIIJIMHDI)
VK-1 Croco0eH oCcylecTBISITh KPpUTHYECKHH aHAIN3 MPOOJIEMHBIX CHTYAIlHH HA OCHOBE

CHCTEMHOTO0 MO/JX0/1a, BEIPA0aThIBATH CTPATErHIO el CTBHIA.

VK-1.1  |Ananuszupyer 3a1a4y, BbLIEss €€ 0a30BbIC COCTABIISIONIHE

Onpezensier ¥ paHXupyeT HHPOpMaHio, TpeOyeMyIo JUTs PEHISHHUs T0CTaBJICHHOH

VYK-1.2
3aJaun

VK-13 OcymecTBiseT MOUCK HH(PpOPMAIH IS pEIIeHUs IIOCTaBICHHON 3a/1a9 110 Pa3InIHBIM
THIIaM 3aIpOCOB

VK-1.4 [Ipemnaraer BapuaHThl PEMICHNS 3aJa9H, aHATH3UPYET BO3MOXKHBIE TOCIIEACTBHA UX

HUCIOJIB30BaHUA

AHanu3upyeT MyTH PENICHHs TPOOIeM MUPOBO33PEHIECKOTO, HPABCTBEHHOTO H
VK-1.5 |nMYHOCTHOroO XapakTep Ha OCHOBE HCIIOIb30BaHMS OCHOBHBIX QUIOCO(CKUX HACH H
KaTeropui B MX NCTOPUIECKOM Pa3BUTHH M CONMAIBHO-KYIBTYPHOM KOHTEKCTE

OcymiecTBIseT MOUCK HY)KHBIX HCTOYHHKOB MH(OPMAIMU 1 JaHHBIX, BOCTIPHHHUMAET,
aHAJIM3UPYET, 3aIlOMIHACET U IepenacT NH(HOPMaHIo C NCIOIb30BaHHEM IH(POBHIX
YK-12.1 |cpencTs, a TaKe C MOMOIIIBIO aJITOPUTMOB IIPH paboTe C MOIyICHHBIMU U3 PA3ITUIHBIX
HCTOYHHKOB JIAaHHBIMH C LENBI0 3(p()EeKTHBHOTO HCIIONB30BaHMSI TOTYYEHHON
rH}OpMAIIH TSI peIIeHHS 3a1a4




YK-12.2

[MpoBoauT omeHKY HH(OpPMALINH, €€ JOCTOBEPHOCTh, CTPOUT JIOTHYECKUE YMO3AKITIOUCHHS
Ha OCHOBaHWH MTOCTYNAOIKX HH(POPMAIINK 1 TaHHBIX

YK-12

Crnoco0eH: HCKATh HY:KHbIe HCTOYHUKH HH()OPMALNUNA H TAHHBIE, BOCIPHHHMATD,
AHAJIM3HPOBATh, 3AIIOMHHATH U NepefaBaTh HH(OPMANHIO ¢ HCIOIb30BAHHEM
HU(POBBIX CPEICTB, a TAK:KE C MOMOIIbI0 AJITOPUTMOB NPH padoTe ¢ MOJLyYeHHBIMHI
U3 pa3IMYHbIX HCTOYHHKOB JAHHBIMHU C HeJbI0 3(p()eKTHBHOIO HCIIOIb30BAHUS
noy4eHHou nHopManny Ui pelieHns 3aa4; IPOBOAUTH OLIeHKY nH(opmManum, ee
A0CTOBEPHOCTD, CTPOHTD JOrHYeCKHe YMO3aK/JII04YeHHs HA OCHOBAHHH MOCTYNAIOLHNX
HHGOpMaNUH U JAHHBIX.

YK-12.1

OcyIecTBIsACT MOUCK HY)KHBIX UICTOYHHKOB HH()OPMAIIUHK ¥ TAaHHBIX, BOCIIPHHNMAECT,
aHAM3UPYET, 3aIIOMHHACT U TepefacT HH(OPMAIHIO C UCTIOIB30BAHUEM U POBBIX
CPEICTB, a TAKXKE C TIOMOIIBIO AIITOPUTMOB IIPH PabOTE € MOTYICHHBIMH M3 Pa3IHIHbIX
HCTOYHHKOB JAHHBIMH C LENbI0 3()()EeKTHBHOTO HCIIONB30BaHHS OTYYCHHON
WHGOPMALUH [UTA PEIICHHS 33129

VK-12.2

HpOBOI[HT OLICHKY I/IH(l)OpMaLII/II/I, €€ TOCTOBCPHOCTD, CTPOUT JIOTUICCKUC YMO3AKIIOYCHUA
Ha OCHOBaHHHU MOCTYTAOIIHUX HH(bOpMaHHH H JaHHBIX

3. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OII BO

I[I/ICI_H/HIHI/IHa «HeopraHI/IquKaH W aHAIIUTHUYCCKAA XUMHUI)» OTHOCUTCA K O6H3aTeJIBHOI>i qaCcTHu
onoka 51.0 OII BO.

B pamkax OIl BO oOy4aromuecs Takxe OCBAaMBAIOT APYTHe JUCIUIUIMHBI U/AIN TPAKTHKH,
CTIIOCOOCTBYIOIINE JOCTIDKECHHIO 3aINTAHMPOBAHHBIX PE3YJIbTaTOB OCBOCHUS TUCIAILINHBI
«Heopranndeckas ¥ aHaNUTUYECKAs XUMUSD.

Tabnuya 3.1. Ilepeuensv komnonenmog OII BO, cnocobcmayouux 00CmuiCeHUuo
3aNIAHUPOBAHHBIX PE3YIbIMAMOE OCB0CHUS OUCYUNTIUHDL

IMudp | HammenoBanue KoMneTeHIHH Mpsmuecrayiomme s Hoeienyromme &
AUACHMILIAHBI, MPAKTHKA* | IHCHHILUIAHBI, IPAKTAKHA

Buonoruueckas ¢pusnka
buonoruueckas xumus
BerepunapHoe

Criocob6eH oCynIecTBISATh 3aKOHO/IATEIHCTBO

KPUTHIECKHH aHAIH3 Opraanyueckas u

VK-1 MPOOJIEMHBIX CUTYaIMi Ha (U3KOIIIONAHAS XUMHUST

OCHOBE CHCTEMHOI0 ITOAX0/1a,

BBEIPA0ATHIBATH CTPATETHIO
IEHCTBUMH.

CucTeMbl HCKYCCTBEHHOTO
MHTEIIEKTa

u¢posas s3xoHOMUKA
DKOJIOTHYCCKHAN ayTuT U
HKOJIOTUYECKUH
MEHEKMEHT




Croco0eH: BcKaTh HyKHBIE
HUCTOYHHKH WH(GOPMALUHU U
JTaHHbIC, BOCIIPUHUMATD,
aHATM3UPOBATh, 3aTIOMUHATH U
repenaBars HHHOPMAITHIIO C
WCIOJIb30BaHAEM LU POBBIX
CPEJCTB, a TAaKXkKe C IOMOLIBIO
aNTOPUTMOB TIpH paboTe ¢
MOJIYYCHHBIMHU U3 Pa3InYHbIX
HMCTOYHHKOB JTAHHBIMHU C LENIBIO
3¢ EKTHBHOTO NCIIOIB30BAHUS
TIOJTyYeHHOU MH(pOPMAITIH [T
pemeHns 3a/1a9; MTPOBOIUTH
OLICHKY MH(OpMAanHH, ee
JOCTOBEPHOCTH, CTPOUTH
JIOTUYECKHE YMO3AKITIOUCHHS Ha
OCHOBAHHUU MOCTYIAIOLINX
WH(pOPMALIUH U TaHHBIX.

YK-12

BerepunapHoe
3aKOHO/IaTEIIECTBO
Opraaundeckas u
(bu3KOIITONTHAS XAMHS
CucTemMBl HCKYCCTBEHHOTO
WHTEIIEKTa

ndposast sxoHOMHKA
DKOIIOTHYECKHUH ayIuT U
5KOJIOTUYECKUN
MEHE/DKMEHT

* - 3amonmHsAeTCA B COOTBETCTBHH ¢ Marpuiler kommnerennuid u CYII OIT BO

4. OFBbEM JJUCIIUILJIMHBI ¥ BUJIbl YYEBHOM PABOTHI

06111351 TPYAOCMKOCTH JUCHHUILJIMHBI <<H60pFaHI/IIIeCKaH 1 aHAJIUTHYCCKAasA XUMHUA» COCTAaBJIICT

4 3.e.

Tabnuya 4. 1. Budwst yuebnot pabomul no nepuooam oceoenusi OI1 BO ons ounoii ghopmoi

00yueHus.
Bux yue6Hoii padoTsi Beero, Cemecrp(-b1)
aK. 4.
1
KonraktHas (aynuTopHas) padora (Bcero) 50 50
B TOM YHCIIE: - - - - - - -
JIEKIHH (€CITH MPEIyCMOTPEHO) 16 16
B TOM 4HCIIe B pOpMe PAKTUIECKOU TTOATOTOBKU
(ecu mpeayCMOTPEHO) B B
naboparopHbIe 3aHATHA (€CIH NPELYCMOTPEHO) - -
B TOM 4YHCJIE B (popMe MPaKTHUECKON TTOTOTOBKI
(eciu mpexyCMOTPEHO) ) )
MPaKTHYECKUe 3aHATHsI (€CIIN IIPEIYyCMOTPEHO) 34 34
B TOM 4HciIe B pOpME NPAKTUICCKOU TTOATOTOBKH
(ecmi mpexyCcMOTPEHO) ) )
CamocTtosTenbHas padoTa o0y4arierocs (Bcero) 58 58
B TOM YHCJIE: - - - - - - -
B (hopMe IPAKTUIECKOH MOATOTOBKU
(ecim mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOIIb: 36 36
TIpomexyrounasi arrectaius B popme: (3auer/aud3auet/ 5
3K3aMEH) ) b
OO1mast TPYI0EMKOCTh 4ac 144 | 144
3a4. efl. 4 4




5. COAEP’KAHUE JUCHUITVIMHBI/MOIYJISA

Tabnuya 5.1. Cooeparcanue oucyuniunsl (Mo0yis) no 8uoam y4ebrou pabomol

HAUMEHOBAHMUE PA3JIEJIA IUCIHIUIIJINHBI

Conep:xxanue pazjiesna (TeMbl)

Bun yue6noi
padorsr*®

Pasnen 1. Benenne B HeOpraHu4ecKyro XHMHIO

Tema 1.1 Xumus kak HayKka O BEIIECTBaX U UX MpEeBpalleHusax. AToM,
MOJIeKYIIa, MOH (KaTHOH, aHHOH). BaneHTHOCTH (KOBaJICHTHOCTB).

JIK

Tema 1.2 Xumudeckuit aneMenT, u3otonsl. Knaccudukaiis 1 HOMEHKIIaTypa
XUMHUYECKHX 3JIEMEHTOB, IPOCTHIX BEIICCTB U HEOPTAHUYECKUX COCTUHCHHUII.

113

Tema 1.3 DMnupuueckne GopMyssl U CTPYKTYPHBIE (POPMYIIBI BEIIECTB.
ITpocteie BemecTBa. CoXHBIE HEOPraHNYECKHE BELECTBA (COSTUHEHHS).
Krnacc oprannuecknx coequnennii. OCHOBHBIE OKCHJIBI 1 IX CBOWCTBA.
KucnorHsie okcupl, HX cBOMCTBa. AM(OTEpHbIE OKCH/IBI U UX CBONCTBA.
Kucnoter u ux cBoiicrBa. OcHOBaHMs (OCHOBHBIC THAPOKCUIIBI) U UX CBOWCTBA.
Comn n ux cBoricrBa. KommrekcHoe coequnenune. Jluranm,
KOMILTIEKCO0Opa3oBaTelb, KOOPIUHAIMOHHOE YHCIIO.

CP

Paszgen 2. OcHoBHBIE 3aKOHBI 001I[eH XHMHH.

Tema 2.1 Mounb. MonsipHast Mmacca. MossipHast Macca S9KBUBAJIGHTa. JKBHBAJICHT.

JIK

Tema 2.3 3axoH ABorazpo: CnenctBus u3 3akoHa Asorajpo. ILnoTHocTs 01HOTO
rasa no-apyromy. Ypasuenue Knaneiipona-MeHeneeBa Iis U1ealbHBIX Ta30B.

113

Tema 2.4 Monbs. Monsipaas macca. MonsipHast Macca 9KBHBaJIeHTa. JKBUBAJICHT.
3akon ABorazapo: CreactBus u3 3akoHa ABoraapo. [ImoTHOCTh ogHOTO ra3a mo-
IpyroMmy. YpaBHenue Knaneiipona-MeHneneesa ais ujeanbHbIX ra30B. 3aKOH
COXpaHEHHsI MacChl U PHEPIUH. 3aKOH IMOCTOSHCTBA COCTaBa: JaJIbTOHU/IBL,
Oeprommuabl. 3aKOH SKBUBAJICHTOB.

CP

Pa3nen 3. Tunbl XUuMIUYeCKHX peakmuii

Tema 3.1 Xumiaeckas peakuus. TUIbl peakiuii: OKUCIUTENBHO-
BoccTaHoBuTenbHbIE peakiuu OBP u ne OBP; peakiun npucoeauHeHus
(accommaruu, arperamuu), pa3IoKeHus (OTIICIUICHNUS ), OOMEHA U 3aMEIICHUS,
MEePEerpyNIUPOBKH; - HEUTPAIH3AI[IU, HEOOpaTUMBIE; 0OpaTHMBbIC;
SHIOTEPMUYECKHE; PEAKIIMN KOMIUIEKCOOOpa30BaHus; IIPOCTHIE, CIIOKHBIE; -
TOMOTEHHbIE, T€TEPOreHHBbIE.

JIK

Tema 3.2 OxkucauTenbIHble, BOCCTAHOBUTENBHBIE PEAKIUHU. PEAKIIUU
JUCIIPONIOPIIMOHNPOBaHHs. BelecTBa OKUCIUTENN U BOCCTAHOBUTEIIH.

JIK

Tema 3.3 Peakuuu melitpanusanuu. MorHOOOMeHHas peakus. B kakux
Cllydasix UAET MOHOOOMEHHAs peakIusl.

JIK

Tema 3.4 DnexTpoxumudeckas peaxius. JnekTposl. AHox. OcHOBHbIE
3aKOHOMEPHOCTH IeKTpoxumudeckoro mnporecca. EJIC ranpBaHn4ecKoro
JIIEMEHTA.

113

Tema 3.5 VYpaBuenue Knaneiipona-MeHneneesa ais uieallbHbIX ra30B. 3aKOH
COXPAaHEHHUsI MacChl U SHEPrUU. 3aKOH IOCTOSHCTBA COCTaBa: JaJIbTOHU/IBI,
Oepromumnapl. 3aKOH SKBHBAJICHTOB.

CP

Pa3nen 4. TeopeTnueckasi HeOPraHm4ecKasi XuMHs

Tema 4.1 Crpoenue atoma, XuMu4eckue cBsizu. Pasmepsl, 3aps/ibl 1 Macchl
aTOMOB U HYKJIOHOB

JIK

Tema 4.2 Metannuueckas cBsi3b. MeXMONEKyISIpHOE B3aUMOJCHCTBUE: HOH-
JUIOJBHOE; IUIIONb-AUIIONbHOE (OpUEHTA-IIMOHHOE); UHIYKIIHOHHOE;
JUCIIEPCHOHHOE.

113




Tema 4.3 Bonoponsas cBa3b. OCHOBHbBIE CBOWCTBAa XMMHUYECKHX JIEMEHTOB
Pa3IUYHbBIX TPYIIT HEPUOANYECKON CUCTEMBI U UX COEIMHEHMI.

CP

Pazgen 5. Cnoco0b1 BoIpaskeHHs] KOHIIEHTpauuid pacTeopos. Onpenesnenne pH pacTeopos.

Tema 5.1 PactBophl. PacTBOpBI Kak MHOTOKOMITOHEHTHbIE CUCTeMBI. [Ipu3Haku
XUMHYECKON pPeaKUy NPU PACTBOPEHHUH BEILIECTBA

JIK

Tema 5.2 Pacuer pH ms kucior. Pacuer pH minst ocHOBaHUHE (THIPOKCHIOB).
I'uppomus coneit. pH cpensl npu pa3iauyHbBIX CIydasx THAPOIN3A.

113

Tema 5.3 Xummnueckas cBs3b. [Ipuanna oOpazoBanus xum. CBsi3u. DHEPrus
CBsI3M U JuiMHA CBsi3H. KoBaneHTHas (MM OObeMHEHHAS ) XUMUYECKasi CBSI3b.
Hacpimmaemocts. Hanpasinennocts cBsizu. [IpocTpancTBeHHas KOHQUTYparus
MOJICKYJI IIPH Pa3InIHOM THITe THOPUAN3alAH, BAICHTHBIN yromn. MoHHas CBsI3b.
Ee cBolicTBa

CP

Tema 5.4 Merannuueckast cBsi3b. MeXXMONEKYIIIpHOE B3aUMO/IEHCTBUE: HOH-
JUTIOJIBHOE; IUIIONb-AUIIONbHOE (OpUEHTa-1IIMOHHOE); MHTyKIIMOHHOE;
nucniepcuorHoe. Ban nep BaanscoBsl cuutbl. BogoponHas cBsizb. OCHOBHBIE
CBOMCTBA XMMHYECKHX IEMEHTOB Pa3JIMYHBIX TPYII MEPHOIUUECKON CHCTEMBI
U UX COCAMHEHUM.

CP

Paspen 6. YnpaBieHne XUuMHYeCKHMU PeaKIMAMH, 32AKOH AeiiCTBYIOIINX Mace

Tema 6.1 Xumuueckast TepMogrHaMuKa. TepMoguHaMUyecKasi CHCTEMA.
I'omorenHnas cucrema. @yHKIMH COCTOSIHUS CUCTEMbl PACCUMTBIBAIOT UCXOS U3
3HAYEHUH [MapaMeTPOB €€ COCTOSHUA: BHYTPEHHSSA SHEPTUs. XUMUYECKast
KHHETHKA. DHepreTuka XuMudeckux npoueccon. Karanus. Karanusarops!.

JIK

Tema 6.2 [TapameTpsl, XapaKTepHU3YIOLUE COCTOSIHUE TEPMOANHAMUYECKON
CHCTEMBI: Macca, KOJTMYECTBO BemecTBa, 00bEM, Temmeparypa (T), naBnenue
(p), xoHLIEHTpaLus (C).

113

Tema 6.3 OyHKIIMN COCTOSHUSI CUCTEMbI PAaCCUUTBHIBAIOT UCXOMS U3 3HAUEHUN
IapaMeTpoB €€ COCTOSHUS: BHYTPEHHSS SHEPTUs.

XuMHueckas KUHETHKa. DHepreTuka XuMu4deckux nporeccos. Karanus.
Karanmnzatopst.

CP

Pa3nen 7. TeopeTndeckue 0CHOBBI XHMH4YECKOT0 aHan3a. KauecTBeHHbIH XuUMI4ec
MeToabl KOJIMYECTBEHHOT0 XUMHYECKOT0 aHATH3a

KHH aHAJIH3.

Tema 7.1 Knaccudukaius u xapakTepucTHKa aHATUTUYECKUX PEaKIH.
UyBCTBUTEIBHOCTD, CIIEU(UIHOCTD U CEIIEKTUBHOCTH

CP

Tema 7.2 Crioco0bl yBeTHUEHHS YyBCTBUTEIIBHOCTH W IOHMKEHUS TIpezierna
oOHapyxeHus BemecTB. OCHOBHBIE €0 TUIIBI PABHOBECHS B PACTBOPAX.
CoBpeMeHHbIE IPEICTABIECHUS O KUCIOTaX U OCHOBAaHUSX.

113

Tema 7.3 KJIaCCI/I(bI/IKaHI/Iﬂ KaTHUOHOB U aHHUOHOB; aHAJIMTHUYCCKUC I'PYIIIIbI.
I[pO6HBIfI M CHCTEMaTHYCCKHAMN X0 a”Hajix3a. CxeMa KaueCTBEHHOI'O aHajIH3a.

CP

Tema 7.4 CeneKTUBHOCTh aHATUTHYECKUX peakiuii. MeTopl 0OHapyKeHus:
o0pazoBaHKE 0CAIKOB, OKPAIICHHBIX COSAMHEHHH, BBIICICHNE Ta3a,
OKpalllMBaHUE IIAMEHU, MUKPOKPUCTAJUIOCKOIIMYECKHE peakuu. MeTo bl
paszeneHus: OCaKIACHUE, SKCTPAKIUs, XpoMarorpapusi.

113

Tema 7.5 ' paBumeTpudeckuii ananus, ero Buael. Kpucrannudeckue u
amop¢Hbie ocanku. Cxema 0Opa3oBaHHs OCaIKa

113

Tema 7.6 OxkucnuTenbIHbIE, BOCCTAHOBUTE/IBHBIC PEAKIIUU. PEAKIIUU
JIACTIPOIIOPLMOHMPOBaHUs. BenecTBa OKUCIUTEN U BOCCTAHOBUTEIIH.

CP

Tema 7.7 Turpumerpudeckuii ananu3. CriocoObl TUTPOBAHUS: MPSIMOE,
oOpaTHOE, BBITECHUTEIbHOE, KOCBeHHOE. KpHBBIE TUTPOBAHMS, TOUKA
9KBHMBAJIECHTHOCTH, KOHEYHAs! TOYKa TUTPOBAHMUS

CP

Tema 7.8 OnTudeckue Metonpl aHanu3a. OCHOBHBIE XapaKTEPHUCTUKHI
JIEKTPOMAarHUTHOTO U3JyueHus (JJIMHA BOJIHBI, YaCTOTa, BOJIHOBOE YHCIIO,
MHTEHCUBHOCTH). CIIEKTpPhI aTOMOB.

113




Tema 7.9 CriocoObl onpeieNieHns KOHIIEHTPAIlUX BEIIECTB. 113
CrexTpodoToMeTpUIeCKHi 1 JIFIOMUHECIIEHTHBIA METO/BI.

Tema 7.10 Knaccudukanusi KaTHOHOB ¥ aHHOHOB; aHAJTUTHYECKHUE TPYTIIIHL. CP
JpoOHblit U cucTeMaTudeckuii xo ananmm3a. Cxema KayeCTBEHHOTO aHaJIH3a.
CenexkTUBHOCTh aHAIMTHYCCKUX peakiuii. MeTopl oOHapykeHus: 00pa3oBaHMe
OCaJIKOB, OKPAIIIEHHBIX COCIMHEHHH, BbIICJIEHNE Ta3a, OKPAlTNBaHNE TIAMEHH,
MUKPOKPUCTAIIIOCKOTMYECKUE peakini. MeTo/Ibl pa3fesieHusi: OCaXICHHE,
9KCTPaKIHsL, XpoMarorpadusi.

Tema 7.11 I'paBumeTpudeckuii ananus, ero Buabl. Kpucramiueckue u CP
amopdubie ocaaxn. Cxema oOpazoBaHus ocaka. [[puanHbEl 1 BUIBI
3arpsi3HEHMS Ocajka (COOCaXICHHE, TOCIeI0BAaTEIbHOE U COBMECTHOE
ocaxaeHue). TpeboBaHMS K OCaKIaeMOU U IPaBUMETPUIECKOH (opme.
Turpumerpudeckuii ananu3. CriocoObl THTPOBAHMS: MIPSIMOE, OOpaTHOE,
BBITECHUTEIIbHOE, KOCBEeHHOE. KpuBbIe TUTPOBAaHMS, TOUKA SKBUBAJIEHTHOCTH,
KOHEYHas Touka TUTpoBaHus. MHaukaropsl. [lepBudHbIe 1 BTOpHUHBIE
CTaHIapThl, paboure pacTBOPHI.

Tema 7.12 Ontuyeckue meTozb! aHanu3a. OCHOBHbIE XapaKTePUCTHKU 113
3NIEKTPOMArHUTHOTO M3IydeHUs (JTMHA BOJIHBI, 9aCTOTA, BOTHOBOE YHCIIO,
MHTEHCUBHOCTB). CrieKTphbl aToMOB. MeTO/IbI aTOMHO-3MUCCHOHHON 1
aToMHOa0CcOpOIMOHHON criekTpockonuu. 3akoH byrepa-Jlambepra-bepa.
Crnioco0bI onpeeneHmsi KOHIEHTpanuy BemecTB. CrekTpopoToMeTpHIeCcKuil 1
JFOMUHECIIEHTHBIN METO/Ibl. DINEKTPOXUMUIECKHE METO/IbI AaHAJIH3A.
DiekTpoXuMuYecKas siaeika, WHANKATOPHBIN 3JEKTPO/ M IEKTPOJ CPABHEHUS.
Xpomarorpadudeckuii ananus. ['azoBas xpomarorpadus. Kuakocrras
xpomarorpadus. ToHKocIoMHas XpoMarorpadus.

Tema 7.13 Knaccudukanns KaTHOHOB M aHUOHOB; aHATTUTHYECKUE TPYIIIIHL. CP
JpoOHbIii 1 cucTeMaTHdeckuii Xo anann3a. Cxema KadeCTBEHHOTO aHAJIM3a.
CeneKTHBHOCTh aHATMTUYECKUX peakunid. MeToapl 00HapyKeHUs: 00pa3oBaHue
0CaJIKOB, OKpAIICHHBIX COEIUHEHUH, BbIJICIICHHE T'a3a, OKpalliBaHUE MJIAMEHH,
MHUKPOKPHCTAJUIOCKOIIMYECKHE peakiini. MeTo/bl pa3/ieNeHus: OCaXICHHE,
SKCTPAKIHS, XpOMaTorpadus

IIpomexyTouHas aTTecTanus

IIpomesxyTouHas arTecTanus ‘ DK3aMeH

* - JIK — nexnuu; JIP — naboparopubie paborsr; [13 — npakrudeckue 3ausatus; CP — camocrositenbHas
pabora.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHHUIIJIMHBI

Tabnuya 6.1. Mamepuanvrno-mexnuueckoe obecneueHue OUCYUNIUHBL

CrneunaausnpoBanHoe yueoHoe/
JaboparopHoe obopy1oBaHue,
Tun aynuropun OcHauleHune ay1uTOPUU MO u MmaTepuaJbl 115 0OCBOEHHS
AUCHHILIHHBI
(Ipu HEOOXOTUMOCTH)




VYueOHas ayquTopus mis
MPOBECHHUS 3aHATUI
JICKITHOHHOTO THTIIA, 3aHATHI
CEMUHAPCKOTO THUIIA, KypCOBOTO
MIPOCKTHPOBAHMUS (BEITOTHCHUA
KYPCOBBIX paboT), TPYIIOBBIX H
WHIABUIYaTbHBIX KOHCYIBTAITHH,
TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOH aTTeCTallUuu

KomrutekT crieruani3npoBaHHOM
Mebenn; MapKepHas 10CKa;
kagenpa; aBTOMaTu3UPOBAaHHOE
pabodee MecTo mpernoaBaTels:
rxommerorep AMD Ryzen,
monutop LCD 24" Philips,
UHTEpAaKTUBHAs MaHeb 86",
WMEeTCs BBIXOJ] B UHTEPHET

VYuebOHas ayqutopus s
MPOBEICHUS 3aHATUI
JICKITHOHHOTO THUTIIA, 3aHATHI
CEMUHAPCKOTO THUIIA, KypPCOBOTO
MIPOCKTUPOBAHHUS (BEITOTHCHUA
KYPCOBBIX paboT), TPYIIOBBIX H
WHIABUIYaTbHBIX KOHCYIBTAITHH,
TEKYIIero KOHTPOIS 1
MIPOMEXKYTOTHOI aTTecTalluy
(KommbroTepHsIi Ki1ace)

Komrutekt crieruanu3upoBaHHOM
MeOenn; T0CKa ayauTOpHAas
MEIIOBast; aBTOMAaTH3HPOBAHHEIC
paboune mecra (Iporeccop He
ke Intel Core i5, onepatuBHas
namsaTh 00bemoM He MeHee 16Gb;
(SSD 500 GB/HDD 1 TB);
npoektop EPSON,
MPOEKIUOHHBIN dKpaH, UMEETCs
BBIXOJ B HHTEPHET

AynuTopust 1u1si CaMOCTOSTETBHON
paboTHI 00yYarOIIHXCS

KomrutekT crieruanu3upoBaHHOM
mebenu; Tenesuzop LED LG 42",
aBTOMATH3MPOBAHHBIC paboyme
Mecta (mponeccop He HIKEe AMD
Ryzen, omieparuBHast MaMsITh
oobeMoM He Menee 81'0; SDD 500
gb, monoGnok Lenovo Intel i3),
HMMEETCs BBIXOJ] B HHTEPHET

Omnepannonnas cuctema Windows
10 Pro Cxema nuIeH3UpOBaHM
per-device, HOMep JTHLIEH3UU
87846770 ot 27.05.19 no
roc.koHTpakTy Ne31907740983 na
MO OO0 “banancCopr
[poexrsry; Office Professional
2007 45747882, 46074549 Akt
npuema-iepenaan NeAIlIIT-95 ot
17.07.09 mo roc.xoHTpaKTy No
69-09 Ha mporpamMMHOE
obecnieuenre OO0 "Mukpo
Jlana", Kaspersky Endpoint
security juist Ou3Heca -
CrangapTHBIIT
1752-150211-132016 Akt
npuema-nepenadu Ne275 ot
21.12.09 mmo roc.koHTpakTy Ne
83-09 na mporpamMmHOe
obecneuerre OOO "Bucra".

7. YHEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUITJIMHBI

OcHogHas numepamypa:

1. Anmapuer A.U., Jlynenko ['K. Anamutmdeckas Xxumus [DNeKTpoHHBIA pecypc]:YueOHoe
nocobue. - HoocuOupck: HoBocHOMpCKHT TOCYIapCTBEHHBIM TEXHUYECKHHA YHHBEPCHTET
(HI'TY), 2011. - 104 c. — Pexxum pocryma: http://znanium.com/catalog/document?id=27810

2. Keoenrsie A.U., Kepnocex A.K., Tamyrp W.E. Anamurudeckass xumus. I[IpaxTuxym
[DnexTpoHHBI pecypc]:Yuebnoe mocobme. - MockBa: OOO "HaydHo-m3matensCkuil LEHTP
NHOPA-M", 2013. - 429 c. — Pexum poctyma: https://znanium.com/catalog/document?
3. Mapunkuna I. A. Heopranuueckas u aHaJIuTH4YeCKas XWUMHUs [DJIEKTPOHHBIN
pecypc]:Yuebnoe mocobue. - HoBocnbupck: HoBocmOMpckmii rocynapcTBEHHBIM arpapHBIM
yausepcutet, 2012. - 113 c¢. — Pexxum poctyma: http://znanium.com/catalog/document?
4. Anexcanzgposa T.II., AnapueB A.Md. AmnamuTuueckas XuMusi [DIEKTPOHHBIN
pecypc]:Coopunk. - HoBocubupck: HoBocuOupckmii TOCYIapCTBEHHBIM TEXHWYECKHM
yausepcureT (HI'TY), 2016. - 63 c. — Pesxum gocryma: http://znanium.com/catalog/document?
1d=206268

5. XKebGerntses A. WM. Anamurmdeckas XuMus. Xpomarorpadpuueckue METOAbl aHalu3a
[DnexTpoHHBI pecypc]:YueObHoe mocobme. - MockBa: OOO "HayuHo-u3marenbCkuil IEHTP
NHO®PA-M", 2017. - 206 c. — Pexum pocryma: http://znanium.com/catalog/document?



6. bes aBropa AHanuTHuYecKas XUMUS U (PU3MKO-XUMUYECKHE METO/Ibl aHaIN3a [ DJIEKTPOHHBIN
pecypc]:Yue6HO-MeTomMuecKas muTeparypa. - Mocksa: Msnarenscknii Iearp PUO€, 2020. -
176 c. — Pexxum poctymna: http://znanium.com/catalog/document?1d=356129

7. Kebentsier A.U., Keprocek A.K. Anamurudeckass XuMusi. XMMHYECKHE METOJIbI aHAIA3A
[OnexrponHbIii pecypc]:YdaebHoe mocobue. - MockBa: OOO "HayuHO-M3aaTeNbCKUl LIEHTP
NH®PA-M", 2020. - 542 c. — Pexxum pgoctyma: http://znanium.com/catalog/document?
8. Banosa (Kombuiosa) B./I., [Tapmuna E. . Aranutrueckast XumMust 1 U3UKO-XHMHAYECKHE
METO/Ibl aHaJHM3a [ DNeKTPOHHBIN pecypc]:Y4aebHoe mocodue. - Mocksa: M3garenbcko-Topropas
kopropanust "[lamkoB u K", 2020. - 198 c¢. — Pexxum moctyma: http://znanium.com/catalog/
document?1d=358370

9. lpesun B.E., Munuenko JI.A. Ananutudeckas XUMUA U (PHU3UKO-XUMUYECKHE METOJIBI
aHanmu3a [DnekTpoHHBIM pecypc]:YuebHoe mocobue. - Bomrorpag: ®I'BOY  BIIO
Bonrorpajackuii rocyapcTBeHHbIN arpapHsiii yHuBepcutet, 2019. - 88 c¢. — Pexum nocrymna:
http://znanium.com/catalog/document?id=374877

10. Mogruan H.U., Pomanosa P.I'., [opOynosa T.C., EsreaneBa U.W., I'apmonos C.1O., Comun
B.®. Ananmutnyeckas xumus [DnmekTpoHHBIH pecypc]:YueOnuk. - MockBa: OOO "Hayuno-
u3narensckuil mentp MHOPA-M", 2022. - 394 c¢. — Pexxum nmoctyma: https://znanium.com/
catalog/document?1d=378248

11. MapreioBa T. B., Cynonuukas W.M., Areesa !0.C. Heopranmueckas Xumus
[DnexTponnsIi pecypc]:Yuebnunk. - Mocksa: OO0 "Hayuno-uznarenbckuii neatp MHOPA-M",
2022. - 336 c. — Pexxum nocryna: https://znanium.com/catalog/document?1d=392094

12. Anexcangposa O. A., I'aiinykoBa H. I. Ananutnueckas xumus B 2 kHurax. Kuura 1.
XUMHYECKHe METO[bl aHain3a [DIeKTpOHHBIM pecypc]|:Y4eOHUK M MPaKTHKYM JJIsl BY3OB. -
Mocksa: FOpaiit, 2022. - 537 ¢ — Peskxum moctyma: https://urait.ru/bcode/489395

13. bopucos A. H., Tuxomuposa U. 0. Ananutudeckas xumus s nenaroros. PacueTs B
KOJTMYECTBEHHOM aHayn3e [DIeKTpoHHBIN pecypc]:YUeOHUK W MPAaKTHKyM [UIS BY30B. -
Mocksa: FOpaiit, 2022. - 153 ¢ — Peskum moctyma: https://urait.ru/bcode/489770

14. AnexcannpoBa 3. A., I'aiinykoBa H. I. Anamutnueckas xumus B 2 kHurax. Kaura 2.
OU3NKO-XUMUYECKHE METObl aHaju3a [DNEeKTPOHHBIA pecypc]|:Y4eOHHK M TpPaKTUKyM s
By30B. - Mocksa: HOpaiit, 2022. - 344 ¢ — Pexxum nocryma: https://urait.ru/bcode/489415

15. Hukutuna H. I, bopucos A. I'., Xaxanuna T. . Ananutnyeckas Xumusi [DIeKTPOHHBIH
pecypc]: Yueonuk u npaktuxym st CIIO. - Mocksa: FOpaidt, 2022. - 394 ¢ — Pexxum moctyna:
https://urait.ru/bcode/489602

16. Anapues A. ., Jlynenxo I K., Anexcangposa T. II., KazakoBa A. A. AHanuTndeckas
XuUMHS [ DnekTpoHHBIH pecypc]:YaebHoe mocobue ns CIIO. - Mocksa: KOpaiit, 2022. - 107 ¢
— Pexxum noctyma: https://urait.ru/bcode/492467

17. Kusize 1. A., Cmapeirun C. H. Heopranudeckas xumus juist arpapueB B 2 4. YacTs 2.
XUMUS 37€MEHTOB [ DNeKTpOHHBIN pecypc]: YueOnuk s By30B. - Mocksa: FOpaiit, 2022. - 359
¢ — Pexxum mocrtyma: https://urait.ru/bcode/490565

18. AnexcanzgpoBa 3. A., TI'aiinykoBa H. I. Anamutuueckass xumus B 2 kHurax. Kawura 2.
OU3NKO-XUMUYECKHE METOAbl aHain3a [DIeKTpOHHBIN pecypc]:YueOHMK U mpakTukym Jlimst
CIIO. - Mocksa: FOpaiit, 2022. - 344 ¢ — Pexxum pocryma: https://urait.ru/bcode/489663

19. Huxutuna H. I, bopucos A. I, Xaxanuna T. Y. Ananutuyeckas xumus H (U3HKO-
XUMHYECKHE METOJbl aHaiM3a [DJIEKTPOHHBIN pecypc]:Y4eOHHK M MPaKTUKYM Ui BY30B. -
Mocksa: HOpaiit, 2022. - 394 ¢ — Pexxum noctyna: https://urait.ru/bcode/488614

20. TIlomkopeitoB A. JI., Heymaumna JI. K., IUtun C. A. Ananutuyeckas XuUMHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE [ DIEKTPOHHBIHN pecypc]:yae0Hoe mocodue s
cno. - Mocksa: FOpaiit, 2022. - 60 ¢ — Pexxum goctyna: https://urait.ru/bcode/492319

21. TlonkopeitoB A. JI., Heymaumna JI. K., IItun C. A. Ananutuyeckas XuUMHUS.
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE [ DIEKTPOHHBIN pecypc]:yaeOHoe mocodue s
BY30B. - Mocksa: IOpaiit, 2022. - 60 ¢ — Pexxum moctyna: https://urait.ru/bcode/492254



22. Oranecsia 3. T., TTorkos B. A., Illep6akosa JI. U., bperms A. K. O0Omias u Heopranudeckast
XUMHS [ DINEeKTPOHHBINA pecypc]: YueOnuk st By30B. - Mocksa: FOpaiit, 2022. - 447 ¢ — Pexxum
moctyma: https://urait.ru/bcode/489031

23. Kuszes . A., Cmapeirun C. H. Heopranuveckas xumus uist arpapues B 2 4. Yacts 1.
TeopeTrnueckue OCHOBBI [ DNEKTPOHHBINA pecypc|: YueOnuk s By30B. - Mocksa: HOpaiit, 2022.
- 253 ¢ — Pexxum goctyna: https://urait.ru/bcode/490564

24. bopucos A. H., Tuxomuposa U. 10. Ananutnueckas xumus. Pacdyersl B KOJIM4eCTBEHHOM
aHaym3e [DnekTpoHHbIN pecypce]:Yueonuk u npaktukym st CI1O. - Mocksa: FOpaiit, 2022. -
146 ¢ — Pexxum poctyna: https://urait.ru/bcode/491227

25. AnexcanzapoBa 3. A., lalinykoBa H. I Ananutuueckass xumus B 2 kHurax. Knawmra 1.
XuMHugeckne MeToIbl aHamu3a [ekTpoHHbId pecypc]:YueOuuk u mpaktukym s CIIO. -
Mocksa: HOpaiit, 2022. - 533 ¢ — Pexxum mgocryna: https://urait.ru/bcode/489664

26. Anapues A. U., Jlynenxo I. K., Anekcangposa T. Il., KazakoBa A. A. Ananutudeckas
XUMUS [ DIeKTPOHHBINH pecypc]:YaeOHoe mocobue mis By30B. - Mocksa: FOpaiit, 2022. - 107 ¢
— Pexxum noctyma: https://urait.ru/bcode/492083

27. Anexcannposa 3. A. Heopranndeckass xumusi. TeopeTHdeckre OCHOBBI U J1a00OpaTOPHBIN
NpakTUKyM [DnekTpoHHBIH pecypc|:yueOnuk. - Cankr-IlerepOypr: Jlans, 2020. - 396 c. —
Pexxum nocryma: https://e.lanbook.com/book/130569

28. Axmero H. C. O6mas n HeopraHndeckas XUMusi [ DIEKTPOHHBIA pecypc|:y4eOHuK ayst
By30B. - Cankr-IlerepOypr: Jlanb, 2021. - 744 c. — Pexxum nmocryma: https://e.lanbook.com/
book/153910

29. Bnacosa E. I. AHanmuTuueckass XMMHs: XUMUYECKHE METOMAbI aHalW3a [DIEKTPOHHBIN
pecypcl:. - Mocksa: Jlaboparopuss 3manumii, 2021. - 467 c. — Pexum pnocryma: https://
e.lanbook.com/book/166725

30. Eropos B. B., Bopo6sesa H. 1., CunsectpoBa U. I. Heopranudeckast u aHamuTHYECKAs
XUMHASL. AHanuUTHYECKass XuMus [DnekTporHbI pecypce]:. - Cankt-IletepOypr: Jlans, 2021. -
144 c. — Pexxum poctymna: https://e.lanbook.com/book/168653

31. I'aneeB A. A., 3enkeBuu U. I, Kapmosa JI. A., Mocksusn JI. H., Poquakos O. B., Ilog p. m.
Ananmutndeckas XuMus. MeToasl pas[eNieHus BEHIECTB W THOPHIHBIE METOJbl aHAIN3a
[Onexrponnsrii pecypce]:. - Cankr-IlerepOypr: Jlans, 2022. - 332 c. — Pesxum noctymna: https://
e.lanbook.com/book/187643

32. bymaroB M. WU., T'aneeB A. A., [dpoOsimer A. U., Epmako C. C., Kamuaxkur W. IL.,
Mockeun JI. H., Hemenn B. M., CemenoB B. I, HUmxuk B. U., Axumosa H. M., Ilox p. m.
Ananmutndeckass xumus. Metonsl MACHTHU(DUKAIIMM U ONPEICICHUs BELIEeCTB [DIeKTPOHHBIN
pecypc]:. - Cankr-IlerepOypr: Jlans, 2022. - 584 c¢. — Pexxum goctyma: https://e.lanbook.com/
book/187743

33. Bepmmuun B. WM., BmacoBa WM. B., Huxudoposa M. A. Ananutuueckas XHUMHUS
[Onexrponnsiii pecypce]:. - Cankr-IlerepOypr: Jlanb, 2022. - 428 c¢. — Pexxum nocryna: https://
e.lanbook.com/book/187750

34. 3enxeBuu U. I, EpmakoB C. C., Kapmosa JI. A., Kupcanos [I. O., Mocksun A. JL,
Mocxksus JI. H., Hemenr B. M., Ilanuyk B. B., Poqunkos O. B., Cemenos B. I, Cnecaps H. U.,
Cnangnes M. H., SAxumosa H. M. Ananurnyeckas xumusi. XuMUYECKUN aHAIU3 [ DIEKTPOHHBIN
pecypc]:. - Cankr-IlerepOypr: Jlaus, 2022. - 444 c. — Pexxum nocrtyma: https://e.lanbook.com/
book/187755

35. bemsea O. B., Tomybesa H. C., Tumomyk M. B., m ap. AHamuTtHueckas XuUMUS:
XMMHAYECKHE METONIBl aHaliu3a |[DJIeKTPOHHBIM pecypc]|:ydeOHOe mocobme. - Kemeposo:
Kemeposckmii rocymapcrBenHsiid yaHuBepcuteT, 2020. - 175 c. — Pexxum goctyna: https://
biblioclub.ru/index.php?page=book&id=684859



36. AnapnreB A. U., KazakoBa A. A., Anekcanzaposa T. [I. Ananuruyeckas XuMus u (QU3HUKO-
XUMHYECKHE METOJbl aHalM3a [DNEeKTPOHHBIA pecypc]:yueOHoe mocobme. - HoBocmbOupck:
HoBocubupckuii rocynapcTBeHHbIN TexHudeckuit yHuBepcutet, 2017. - 139 c. — Pexum
nmocryma: https://biblioclub.ru/index.php?page=book&id=574619

37. Anekcanaposa T. I1., Amapues A. U., KazakoBa A. A. AHamuTHyeckast XUMHs U QHU3UKO-
XUMHWYECKIE METOJbl aHaiu3a [DNEeKTPOHHBIA pecypc|:yuebHoe mocobme. - HoocmOupck:
HoBocuOupckuii rocyapcTBeHHbIH TexHu4eckuil yHuepcuter, 2016. - 106 c. — Pexum
nocryma: https://biblioclub.ru/index.php?page=book&i1d=575157

38. Anexcannposa T. I1., Anapue A. U., KazakoBa A. A., Kapyuuna O. B. Ananutuueckas
XUMHS [DNeKTpoHHBIA pecypc|:ydueObHoe mocobme. - HoBocubupck: HoBocubupckuit
rOCy/IapCTBEHHBIM TexHW4Yeckni yHuBepcuter, 2016. - 76 c. — Pexum nocryma: https://
biblioclub.ru/index.php?page=book&id=573734

39. Anapues A. U., Anekcangposa T. Il., KazakoBa A. A., Kapyuuna O. B. Ananutuueckas
XUMHUS [ DneKTpoHHBIN pecypc]:yueOHOe mocobme. - HoBocmOupck: HoBocubupckwmii
rOCyIapCTBeHHBIN TexHmueckuid yHuBepcuteT, 2015. - 92 c¢. — Pexxmm noctyma: https:/
biblioclub.ru/index.php?page=book&id=438291

40. Mosuau U. H., T'opoynosa T. C., ErrenseBa U. U., Pomanosa P. I. Anaimtndyeckas XuMusi:
¢u3uKo-xuMHUYecKHe W (pU3MUECKHMe METOAbl aHanW3a [JJNEeKTPOHHBIM pecypc]:ydaeOHoe
nocobue. - Kazanp: Kasanckuii HayqHO-HMCCIIEIOBATEIBCKHI TEXHOJIOTUIECKHHA YHHBEPCHTET
(KHUTY), 2013. - 236 c. — Pexum pocrtyma: https://biblioclub.ru/index.php?
page=book&id=259010

41. CanbauxoBa E., [locroBa T. Ananutnyeckas XumMus [ DIEKTPOHHBIN pecypc]:pakTUKYM. -
OpenOypr: Openbyprckuii rocynapcTBeHHblil yauBepeutet, 2012. - 135 ¢. — Pexxum gocryna:
https://biblioclub.ru/index.php?page=book&id=259315

42. Anapues A. WU., Jlynenxo I. K., Anekcangposa T. Il., KazakoBa A. A. Ananutudeckas
XUMHS [DNeKTpOHHBIA pecypc|:yaeObnoe mocobme. - HoBocubupck: HoBocubupckuit
roCylapCTBeHHbIN TexHudeckuid yHuBepcuter, 2011. - 104 c. — Pesxum nocryma: https://
biblioclub.ru/index.php?page=book&id=228946

43. Hcmawmnosa P. H., EpmomaeBa E. A., Muxaitno O. B., Muxaiinos O. B. O0mas u
aHaJIMTUYEeCKass XUMHS [DIEeKTpoHHBIH pecypc]:mpakTukyMm. - Kaszanp: KazaHckuil HayuyHO-
uccienoBarenbCkuil TexHonorudeckud yHusepcurer (KHUTYVY), 2011. - 116 c. — Pexum
mocryma: https://biblioclub.ru/index.php?page=book&id=258815

44. Muxenesa I. H., Mensuenko I. I, FOuuukosa H. B., [llumkuna H. B. Ananutuueckas
XUMUS: DJIEKTPOXMMHYECKHE METOIbl aHanmmu3a [DICKTPOHHBIM pecypc|:ydeOHOe mocodwme. -
KemepoBo: KemepoBCckuil TEXHONOTHYECKUN MHCTUTYT HUIEBOM mpomsbinuieHHoctu, 2010. -
184 c. — Pexxum noctymna: https://biblioclub.ru/index.php?page=book&id=141512

45. Cuzosa JI. C., Illmmkuna H. B. Anamntrnyeckass xumusg. OnTHYecKHe METOABI aHaIM3a
[DnexTpoHHBIH pecypc]:ydeOHOe mocobme. - KemepoBo: KemepoBckuii TEXHOIOTHYECKUN
WHCTHUTYT THIeBor npomeinuieHHocTH, 2006. - 180 c. — Pexxum moctyma: https://biblioclub.ru/
index.php?page=book&id=141307

46. CwuszoBa JI. C., I'ycekoa B. II., IHumkuaa H. B. Awnanutuyeckas xXumus:
TUTPUMETPUIESCKHIA M TPaBUMETPHUYCCKUI METO/BI aHaju3a [DIeKTPOHHBIA pecypc]:ydeOHOe
noco6ue. - Kemeposo: KemepoBckuil TEXHOIOTHYECKHI HHCTUTYT MUIIEBOI MPOMBIIUICHHOCTH,
2006. - 132 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=141302

47. Octparosa B. ®., Muxunesa [. H., Mouanosa U. A., KOctparoBa B. ®. Ananurnueckas
XUMHUS: KOJIMYECTBEHHBIN XHUMHYSCKUHN aHain3 [DJIEKTPOHHBIN pecypc]:ydeOHOe mocobue. -
KemepoBo: KemepoBckuii TEXHOIOTMUECKUM MHCTUTYT MUIIEBOM MpoMbliuieHHoCcTH, 2005. -
160 c. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=141299



48. Menbuenko I'. I, FOuHukoBa H. B. Ananutudeckas XuMusi 1 GU3NKO-XUMUYECKUE METO/IbI
aHaim3a. KonmdecTBeHHBI XUMUYCCKUN aHAHU3 [ DJIEKTPOHHBIN pecypc]|:yueOHOe mocodue. -
KemepoBo: KemepoBckuii TEXHOJIOIMYECKUM MHCTUTYT MUIIEBOW IpoMbiiieHHocTH, 2005. -
104 c. — Pexxum noctymna: https://biblioclub.ru/index.php?page=book&id=141298

49. Kopenman M. M. AmHamuThdecKkas XUMHS MaiblX KOHICHTpAUUH [DIEKTPOHHBIN
pecypcl:monorpadus. - Mocksa: M3parensctBo Xumms, 1967. - 170 ¢. — Pexxum moctymna:
https://biblioclub.ru/index.php?page=book&id=476565

50. bemsesa O. B., Tomy6ea H. C., Tumomyk W. B., Topenkuna A. K., MBanosa JI. A.
AHanmuThueckass XUMHS: XUMHUYECKHE METOJbl aHalu3a [DNEeKTPOHHBIA pecypc]:yueOHOe
nocobue. - Kemeposo: KemepoBckuii rocymapctsenusiid yausepcuret, 2020. - 175 ¢. — Pexxum
nocryma: https://biblioclub.ru/index.php?page=book&1d=684859

51. Anexcannposa T. I1., Anapue A. U., KazakoBa A. A., Kapyuuna O. B. Ananutuueckas
XUMHS [DNEeKTpOoHHBIH pecypc|:yueOHoe mocobme. - HoBocubupck: HoBocubupckuit
TOCy/IapCTBEHHBIM TexHW4Yeckni yHuBepcuter, 2016. - 76 c. — Pexum nocrtyma: https://
biblioclub.ru/index.php?page=book&id=573734

52. Anapues A. 1., Anekcangposa T. Il., KazakoBa A. A., Kapynuna O. B. Ananutnueckas
XUMHAS [DNEeKTpOHHBIH pecypc|:yueOHOe mocobme. - HoBocubupck: HoBocnbupckuit
rOCYIapCTBeHHBIN TexHuueckuid yHuBepcuteT, 2015. - 92 c¢. — Pexxmm moctyma: https:/
biblioclub.ru/index.php?page=book&id=438291

53. Moguan U. H., T'opoynosa T. C., ErrenneBa . U., Pomanosa P. . AHanuTu4eckast XuMus:
¢dusuKo-xuMHUYecKne W (PU3MISCKUe METOAbl aHaimu3a [JJIeKTPOHHBIM pecypc]:ydaeOHOe
nmocobue. - Kaszsanp: KaszaHckuii HaqUOHAIBHBINA HCCIEHOBATENBCKUN TEXHOIOTMYECKUI
yausepcurer (KHUTY), 2013. - 236 c. — Pexum moctyma: https://biblioclub.ru/index.php?
page=book&id=259010

54. AnapueB A. U., KazakoBa A. A., Anekcanaposa T. II. Aranutrueckass Xumust U H3UKO-
XUMHYECKHEe METOAbl aHamu3a [DNeKTpOHHBIA pecypc]:ydeObHOe mocobue. - HoocuOupck:
HoBocubupckuii rocyapcTBeHHbIN TexHudeckuid yHuBepcuter, 2017. - 139 c. — Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=574619

55. Anexcangposa T. II., AnapueB A. U., KasakoBa A. A. Ananutnyeckas XuMusi U (GU3HKO-
XUMHYECKHE METOJbl aHalM3a [DNEeKTPOHHBIA pecypc]:yuebHoe mocobme. - HoocmbOupck:
HoBocubupckuii rocynapcTBeHHbIN TexHWdeckuit yHuBepcuteT, 2016. - 106 c. — Pexum
mocrymna: https://biblioclub.ru/index.php?page=book&id=575157

56. Bnacosa 1O. H., boiikoa O. U., BanyeBa T. H., VBanoBa E. B., Arpomenko 0. M.
Ananutudeckas XuMusl [DNEKTPOHHBIA pecypc]:ydeOHOo-MeToaudeckoe mnocobmne. - Mocksa:
Hupexr-Memma, 2020. - 133 c¢. — Pexum pgocrtyma: https:/biblioclub.ru/index.php?
page=book&id=688196

57. CanbuukoBa E., Jloctoa T. Ananutudeckass Xumus [ DIEKTPOHHBIN pecypc]:paKTUKYM. -
OpenOypr: OpeHOyprckuil rocynapctBeHHbI yHHBepcuTeT, 2012. - 135 ¢. — Pexxum gocryma:
https://biblioclub.ru/index.php?page=book&id=259315

58. IlpuxknagHas aHaluTHYeCKas XMMMs [DIEKTPOHHBIN pecypc|oxypHai. - Mocksa: Benr,
2014-2015. - 66 c. — Pexxum moctyna: https://biblioclub.ru/index.php?page=book&id=344635
59. llpuknagHas aHaJIUTHYECKas XUMHs [DIEKTpOHHBIN pecypc|okypHai. - Mocksa: Benr,
2014. - 68 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&i1d=236984

60. IlpuknamgHas aHalIuTHYeCKas XUMHs [DIEKTPOHHBIN pecypc|oxypHai. - Mocksa: Benr,
2013. - 64 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=221685

61. Ilpuknagnas aHalIUTHYECKas XMMHs [DIEKTPOHHBIN pecypc|:xypHan. - Mocksa: Benr,
2013. - 68 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=213623

62. IlpuknagHas aHaJIWTUYECKas XUMMs [DIEKTpOHHBIN pecypc|oxypHai. - Mocksa: Beunr,
2012. - 68 c. — Pesxxum nmoctyma: https://biblioclub.ru/index.php?page=book&id=98970

63. IlpuknagHas aHaJUTHYECKass XUMHs [DIEKTPOHHBIN pecypc|okypHan. - Mocksa: Beunr,
2012. - 72 c. — Pexxum noctyma: https://biblioclub.ru/index.php?page=book&id=137247



64. IlpuknagHas aHaJUTHYECKas XUMHs [DIEKTPOHHBIN pecypc|okypHan. - Mocksa: Beunr,
2011. - 68 c. — Pesxum noctyma: https://biblioclub.ru/index.php?page=book&id=98968
65. IlpuknagHas aHalIuTHYeCKas XUMHs [DIEKTPOHHBIN pecypc|:kypHai. - Mocksa: Benr,
2011. - 59 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=98967
66. IlpuknagHas aHalIUTHYECKas XUMHs [DIEKTPOHHBIN pecypc|:xypHan. - Mocksa: Benr,
2011. - 74 c. — Pexxum nocryma: https://biblioclub.ru/index.php?page=book&i1d=98965
67. IlpuknagHas aHaJIWTUYEeCKas XUMMs [DIEKTpOHHBIN pecypc|oxypHai. - Mocksa: Beonr,
2010. - 65 c. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=98963
68. IlpuknangHas aHaJuTHYECKas XUMHs [DIEKTPOHHBIN pecypc|okypHan. - Mocksa: Beunr,
2010. - 65 c. — Pexxum noctyma: https://biblioclub.ru/index.php?page=book&id=98961

LononnumenvHas numepamypa:

1. Jobpstackass M. B. Anamutudeckast xumus. KadeCTBEHHBIN W KOJIMYCCTBEHHBIA aHAIIN3.
[Mpaktukym [Onekrponusiii pecypcl:. - Cankr-IlerepOypr: Jlamp, 2021. - 132 c. — Pexum
nocrymna: https://e.lanbook.com/book/183179

2. Bamyea T. H., Axpomymkmna M. M., BmacoBa H). H. Amnanutnueckas Xummus.
KauecTBeHHbIli aHamu3: ydeOHOe T1OCOOHME [UIi CaMOCTOSATENBHOW paboThl  CTYIEHTOB
[DnexTpoHHBIH pecypc]:yueOHoe mocobue. - Mocksa, bepnun: JQupekr-Meaua, 2019. - 48 c. —
Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=571302

3. Bamyera T. H., Axpomymkuna M. M., BmacoBa HO. H. Amnanutnmyeckas Xummus.
KauecTBenHbIil aHanmm3: ydeOHOEe TMOCOOHME U CaMOCTOSATENbHOW pabOTBI CTYIEHTOB
[OnexTpoHHBIN pecypc]:yuedHOe mocobue. - Mocksa, bepnun: dupexr-Meana, 2019. - 66 c. —
Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=571301

4. Bamyera T. H., Axpomymkumna M. M., BmacoBa 0. H. Amnamutuueckass Xumws.
KadecTBeHnblii aHamm3: ydeOHOe T1OCOOHME Ui CaMOCTOSTENbHOW pabOTBI  CTYIEHTOB
[DnexTpoHHBIH pecypc]:yaebHOe mocobue. - Mocksa, beprmun: Aupexr-Menna, 2019. - 36 ¢. —
Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=571300

5. Bamyea T. H., Axpomymkwmna M. M., Bmacosa lO. H. Amnanutumueckass xummus.
KadecTBeHHBIN aHanmm3: ydeOHOe TMMOcoOWME JUII CaMOCTOSATEIBHOW pabOTHI  CTYICHTOB
[DnexTpoHHBIH pecypc]:yaeOHoe mocodue. - Mocksa, bepmun: Qupekr-Menua, 2019. - 54 ¢. —
Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=571299

6. Bamyesa T. H., Axpomymxmna M. M., BmacoBa 0. H. Amnanutuueckas XHUMHSL.
KauecTBeHnbIli aHamu3: ydeOHOE T1OCOOME Ui CaMOCTOATENbHOW pabOoThl  CTYIEHTOB
[DnexTpoHHBIH pecypc]:yaebHOoe mocobue. - Mocksa, bepmun: Aupexr-Menua, 2019. - 58 c. —
Pexxum pocryma: https://biblioclub.ru/index.php?page=book&id=571298

7. Banyesa T. H., Axpomymxuna WM. M., Bnacosa 0. H. Anamutuueckas XuMHs.
KauecTBeHHbIl aHanm3: ydeOHOe MOcCOOHME /Ui CaMOCTOSATENbHOW pabOThl  CTY/IECHTOB
[DnexTpoHHBIH pecypc]:yaeOHoe mocodue. - Mocksa, bepmun: dupekr-Menua, 2019. - 66 c. —
Pexxum mocryna: https://biblioclub.ru/index.php?page=book&id=571297

8. I'pomo H. B., Tapan O. Il. AHamuTHueckass XUMHS U (PU3UKO-XUMUUYECKUE METOJIbI
aHanmm3a: COOpPHMK 3aJad C OCHOBAMHM TEOPHH W NpPUMEPaMU pEHIeHHH [DIeKTpOHHBIN
pecypc]:yuebnoe mocobue. - HoBocubupck: HoBocnOupckuii rocynapcTBeHHBIH TEXHUYECKUN
yauBepcuter, 2018. - 112 c¢. — Pexmm pgoctyma: https://biblioclub.ru/index.php?
page=book&1d=576263

9. byces A. 1. AnanuTuueckast XUMHUs cepbl [ DNEKTPOHHBIA pecypc|:MoHorpadus. - Mocksa:
Hayka, 1975. - 275 ¢ — Pexumm pocryma: https://biblioclub.ru/index.php?
10. byceB A. W. Amamutuueckas XUMHUS 305I0Ta [DJIEKTPOHHBIA pecypc|:MoHOrpadus. -
Mocksa: Hayka, 1973. - 267 c. — Pexum pgocryna: https:/biblioclub.ru/index.php?
page=book&id=476407



11. byceB A. M. Anamutudeckass xumus. Jluteparypa Ha pycckoM sizbike (1941-1952 rr)
[DnexTponHsIi pecypc]:Mororpadus. - Mocksa: M3g-so AH CCC4, 1956. - 407 c. — Pexum
moctyma: https://biblioclub.ru/index.php?page=book&1d=476496

P€Cprbl qubopmauuoHHo—maaer«mmwnumuuo;woﬁ cemu «I/[HmepHem»:

1. 9bC PY/IH u croponnue 3bC, K KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIIOYEHHBIX JOTOBOPOB:

- DnekxTporHo-OubMoTeunas cucrema PYJIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas mwiardopma FOpaiit https://urait.ru

- OBC «YruBepcurerckas oubmmoreka onnaitey http://biblioclub.ru

- OBC Znanium https://znanium.ru

2. bassl JaHHBIX U IMOUCKOBBIC CUCTCMBI:

- cripaBouHas npaBoBasi cucrema «Koncymprant [nrocy http://www.consultant.ru/

- mouckoBasi cucreMa Suaexc https:// www.yandex.ru/

- mouckoBasi cucrema Google https://www.google.ru/

- pedeparuBHas 6a3a nanabsix SCOPUS http://www.elsevierscience.ru/products/scopus/

OOyueHne MO JUCHHTUTMHE/MOIYII0O WHBAJIUIOB W JIAI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3nmopoBbs  (mamee OB3) ocymecTBisercs mpenojaBarelieM C  y4eTOM OCOOEHHOCTEH
MCUXO(PU3UYECKOTO Pa3BUTHS, NHANBUIYaJIbHbIX BO3MOXKHOCTEH M COCTOSIHUSA 310POBbsI TAKUX
00yJarommxcsl.

JUis CTyOeHTOB ¢ HapyUICHHWsSMH OINOpHO-ABUraTenbHOW ¢yHkuuu u ¢ OB3 mo cmyxy
IIpelyCMaTPUBAETCs CONPOBOXKJEHUE JIEKIUNH M MPAKTHUECKUX 3aHATHH MYyJIbTHUMEIUHHBIMHU
CpEeICTBaMH, pa3JaTOYHBIM MaTEPHUATIOM.

Hnst ctynentoB ¢ OB3 mo 3peHuio mpeaycMaTpuUBaeTcsi IPUMEHEHHE TEeXHUYECKUX CPEJCTB
YCHIICHHSI OCTaTOYHOTO 3pEHHs, a TakkKe IPeIyCMOTPEHa BO3MOXKHOCTh pa3paboTKu
ayIuoMaTepuasoB.

[To pmanHOW mucHUIUIMHE/MOAyar0 OOydeHWEe WHBAaIWIOB W JHUI] C OTrPaHHYCHHBIMHU
BO3MO)KHOCTSIMHU 3/I0POBBSI MOXKET OCYIIECTBIIATHCS KaK B ayJUTOPHH, TaK M JUCTAaHI[MOHHO C
HCIIOb30BAaHHEM BO3MO)KHOCTEH 3JIEKTPOHHOH HH()OPMALIMOHHO-00pa30BaTENILHOM Cpeasl U
SIEKTPOHHOM TOYTHI.

* - Bce y4eOHO-METOANYECKIE MaTePHAIIBL TSI CAMOCTOSTEIbHOM PabOThl 00yYarOLIIXCsl Pa3MEILaroTCs
B COOTBETCTBHH C JCHCTBYIONINM MOPAIKOM Ha CTPAHUIIE TUCIUTUINHEI Ha Y4eOHOM mopTae!

8. OLIEHOYHBIE MATEPUAJIBI U BAJLVIbHO-PEUTHUHT OBASI CUCTEMA
OLEHUBAHHSA YPOBHSAA COOPMUPOBAHHOCTU KOMITIETEHIIUH 11O

TACHOATIINHE

OneHounble MaTepHabl U OAJUTBHO-PEHUTUHIOBAsI CHCTEMa™ OLICHUBAHUS YPOBHS
chopMHUPOBAHHOCTH KOMITETECHIIH (9aCTH KOMITETSHI[HI ) 10 UTOTaM OCBOEHUS JUCIHILIAHBI
«Heopranmyeckas u aHaIUTUYECKAasi XUMUs» NIPEACTaBIeHbl B [[punoskeHnn K HacTosIen
PaGoueit nporpaMme qUCHUTUIMHEL.

* - OM u BPC ¢opmupyrorcst Ha OCHOBaHHM TPeOOBAaHUI COOTBETCTBYIOIIETO JOKAIBHOTO
HopMmaTuBHOTrO akra PYJIH.



