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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHE BBICIIEr0 00pa30BaHU

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiesl "OO0Imas 1 HeopraHHMIecKass XUMUS' 110 HalpaBJICHUIO MTOATOTOBKH (CIEHaIbHOCTH)
04.03.01 "Xumus" HanpaBIeHHOCTH (IPOQINTIO) AHATUTHIECKAs XUMUS 1 XuMudeckas skcreprusa PI'EOY BO cTp. 2
«enl'Y»

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu odyyatonierocs, GopMupyemMbie B pe3ybTaTe OCBOCHUS TUCUUIIITUHBI
(Momymst)

4. O6beM AUCIUTUTUHBI (MOJTYJIS)

5. CtpykTypa u coepx aHue AUCIUIUIUHBI (MOJYJIA)

6. @OHJT OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbIe KOHTPOJILHBIC BOMPOCHI U 3aJIaHKS JJIsl TPOMEKYTOUHOU aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAnYeCcKOe U HH(POPMAIIMOHHOE 00ECTICUCHHE TUCITUTIIIMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuennb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTUTHHBI (MOJTYJIS)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CriennanbHble YCIOBHUS OCBOCHMSI TUCIUILTHHBI 00yYaIOIIUMHUCS C HHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS
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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pa6ouast mporpamma mucrmmuieel "OO0Imas 1 HeopraHHYecKass XUMUS'' 110 HalPaBJICHUIO MTOATOTOBKH (CIIEIIMAIbHOCTH)
04.03.01 "Xumus" HanpaBIeHHOCTH (IPOGIUTIO) AHAIUTHIECKass XUMUS K XuMudeckas skcrieptiza PI'bOY BO cTp. 3
«enl'Y»

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

HCJ'IL}O npernoaaBaHusA JUCHUIIIUHBI ABJIACTCA (bOpMI/IpOBaHI/IC Y CTYACHTOB OCHOBHBIX HpeI[CTaBJ'[eHI/Iﬁ O B3aMMOCBA3U COCTaBa,
CTPOCHUS U CBOICTB HCOPTraHNYCCKUX BCUICCTB, 00 OCHOBHBIX 3aKOHOMCEPHOCTAX MPOTCKaHUA XUMUYCCKUX ITPOLECCOB.

PCSyJ'ILTaTLI O6y‘{eHI/I$I 10 JUCHUIIIMHE HAalIpaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB!

OIIK-1-1. O6nanaer 6a30BbIMH 3HAHUSMU B 00JIACTU XUMHUYECKUX HAYK;

OIIK-2-3. BnageeTr TEXHUKOM

MPOBCACHUSA XUMUYICCKOI'0 3KCIIEPUMCHTA C UCIIOJIb30BAHUEM CepHﬁHOFO O60py,Z[OBaHI/I5{.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OITOIT: b1.0.03

2.1 TpeGoBaHus K IPeABAPUTEIbLHON NOAT0TOBKE 00y4alo1erocs:

[IxonpHBIN Kypc XUMHUH

2.2 JIlucuMniInHbI ¥ IPAKTHKH, [IJIS KOTOPBIX OCBOEHHE JAHHOI THCIMIIJIMHBI (MOYJIs1) HE00X0ANMO KaK NMpeAlIecTByIoLIee:

ﬂaHHaH JHUCHUIIIMHA 3aKJ1aJJbIBa€T OCHOBBI J1JIsA Z[aJ'II;HeﬁI.HeFO H3YUCHUSA XUMHWYCCKUX AUCHUIUINH, B IICPBYIO OUCPCAb TaKUX KYPCOB
Kak, «Dusnueckas XUMMU», «AHanuTH4ecKas XUMHU, «XHUMHUYECKast TEXHOJOTHS».

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIIMHBI
(MOJYJIST)

OIIK-1: CnocoGeH aHAJIM3UPOBATH M HHTEPIPETHPOBATDH Pe3yJbTAThl XUMHYECKHX IKCIIEPMMEHTOB, HA0II0AeHUI 1
H3MepeHuil

3HaTh:

CrnocoObI aHanK3a ¥ UHTEPIPETALUH, TOTYIECHHBIX B X0JI€ XUMHYECKOT0 SKCIIEPUMEHTA, PE3yIbTaToB;

YMmeThb:

I[e.]'[aTL BBIBOJbI HA OCHOBAHUH HaGHlO,I[eHI/Iﬁ 1 IPUMCHSISI OCHOBHBIC 3aKOHbI XUMUH,

Buaagern:

HapwikamMu onvicaHusi CBOMCTB BEIIIECTB HA OCHOBE 3aKOHOMCpHOCT€ﬁ, BBITCKAOMIUX U3 IEPUOANICCKOI'O 3aKOHa.

OIIK-2: Cnioco0eH NpoBOAUTH € COOJIIOIEHHEM HOPM TEXHUKH 0€30MAaCHOCTH XUMHYECKHIT IKCIIEPUMEHT, BKJIIOYasi CHHTE3,
aHaJIM3, H3yYeHHe CTPYKTYPbI U CBOICTB BEIIECTB M MATEPUAJIOB, HCCJIEIOBAHUE ITPOLIECCOB C HX YYACTHEM

3HaTh:

OCHOBBI TEXHUKH 0€30IacHON paboThl B XUMUYECKOI J1abopaTtopuu;

YMmeTh:

[paBuabHO, C TOUKH 3PEHUS TEXHUKH 0€30MACHOCTH, 00PaIIaThesl ¢ CTEKIITHHOW XUMUYECKOM MOCYA0H 1 XUMMUIECKUMHU PEaKTHBAMU,

Baagern:

OcHoBamu 6€30IaCHOTO IPOBEACHUA XUMHUYICCKOI'O OKCIICPUMCHTA.

B pe3yabTare 0CBOCHUS TUCHUIIJIMHBI 06yqammnﬁm JOJIKCH

3.1|3uaTn:

3.1.1| reopeTnyeckre OCHOBBI HEOPTAHUIECKOW XUMHUU;

3.1.2|cBsI3p OCHOBHBIX XapaKTEPHUCTHK aTOMa C ero noiokenneM B [lepuoamueckoil cucreme;

3.1.3|ocHOBHBIE TEOPETUUECKUE NIPEACTABICHUS O XUMUYECKON CBA3H;

3.1.4|Bunbl U XapaKTEPUCTUKU XUMUYECKOH CBSI3U U MEKMOJIEKYIPHBIX B3aUMOEHCTBUI;

3.1.5|0CHOBBI TEOpUU CTPOCHUSI KOMIUIEKCHBIX COETUHEHHIA;

3.1.6{dbynnamenTanbHbIe 3aKOHBI XAMUAHM U OCHOBHBIE CBOWCTBA Han0OoJIee BaYKHBIX HEOPTaHMIECKUX COSTMHEHHH;

© ®I'bOY BO «Yenl'V»




Y

MUHOBPHAYKHM POCCUN

@enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiasl "OO0Imas 1 HeopraHudecKast XUMHUS'' 110 HaIlPaBJICHUIO TOATOTOBKH (CHENAIbHOCTH)
04.03.01 "Xumus" HampaBIeHHOCTH (IPOGILTIO) AHATUTHIECKass XUMUS 1 XuMudeckas sxcrieptiza PI'bOY BO

«Henl'Y»

cTp. 4

3.1.7

OCHOBHBIC CBOMCTBA U MCETOABI IPOMBIINIJICHHOI'O IMOJTYUCHH S HCOPTraHUYCCKUX BCIICCTB

3.2

YMmeTh:

321

0000111aTh 1 00padaTHIBATh HHPOPMAIIUIO;

322

6e30macHO 00palaThCs C IOCYA0M U peaKTUBaMU;

323

OIMUCBIBATH CTPOCHUEC aTOMa HAa OCHOBEC €TI0 ITOJIOXKCHHUS B Hepnoamlecmﬁ CUCTEME,

324

HCOPraHN4YC€CKUX BCIICCTB;

HCII0JIb30BaTh I/IH(bOpMaHI/IOHHLIe 6a3bl JAaHHBIX U CIICHHUAJIbHBIC CIIPABOYHUKHU ITPU OIMMCaAHUN CBOMCTB

325

HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI XUMHUU, COCTABJIATh YPABHCHUS,

3.2.6

COCTaBIISATh (HOPMYJIbI KOMIUTIEKCHBIX COEIMHEHHUN;

3.2.7

COIIOCTABJIATH BHOBB ITOJTYYCHHYIO I/IH(bopMaI_II/IIO C paHeC MOJIYICHHBIMU 3HAHUAMMU,

3.2.8

3.3

Baagern:

33.1

OCHOBaMH KOMHL}OTepHOﬁ TpaMOTHOCTH, IJId HallUCaHWs OTYETOB, IIOCTPOCHUS l"pa(i)I/IKOB " CO31aHusA r[pe3eHTaum71;

332

TEXHUKOH NPOBEACHUA XUMHNYCCKOI'O SKCIICPUMEHTA,

333

OCHOBaMH ITOHMCKa I/IH(I)OpMaLH/II/I 0 CBOMCTBax HCOPraHM4IC€CKMUX BCUICCTB B CIIPABOYHUKAX]

4. OFBLEM JUCOUILINHBI (MOIYJIS)

O6Lwasn TpyooeMKoCTb

253ET

Yacos o yueOHOMY 1utany : 900
B TOM YHCJIE

ayIUTOPHBIC 3aHATHUS :
camocTosiTenbHas padora @ 206,8
4acoB Ha KOHTPOJIb
KOHTaKTHas pabdora: 567,2

Bune! koutponst B cemecTpax:
504 3K3aMeHsbl 1, 2, 3

3a4eThl 1, 2
126

HKP: 63,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI MOLYJIS)
Kon HaumeHoBanue pa3jiesioB H TeM /BU/L 3aHATHS/ Cemectp | YacoB Jluteparypa
3aHATHS / Kvne
Paspen 1. BBegenue B Heopranuyeckyo XumMuio. OCHOBHbIEC TOHATHS

1.1 IIpeamer u 3agaun xumuu. OCHOBHBIC TIOHSTHSL M 3aKOHBI COBPEMEHHOM 1 2 JI1.1J12.1
HEOpraHM4YecKoi Xxumuu. /JIex/ 215233 34 35

1.2 OCHOBHBIC MOHSATHS U 3aKOHBI XuMuH /IIp/ 1 6 JI1.1J12.1

2132333435

1.3 BBoaHoe 3aHsATHE: |.MHCTPYKTAXK MO TeXHUKE 0€30MacHOCTH;2.BeICHHUE 1 6 JI1.2J12.1 J12.7
pabouero xypHaia;3.1adopaTopHOE 000PYIOBAHUE U TIPUEMBI PAOOTHI C HUM JI2.1J13.5 J13.6
/J1a6/ 2132333435

1.4 Pabora co creksioM. Bubl cTekinssHHOM nocyabl.  MeToibl paboThI CO CTEKIIOM. 1 6 JI1.2J12.1
COopka cTekIsTHHBIX IPHOOpOB. /J1a6/ 215233 34 35

1.5 Hexoropbie mpreMbl OYMCTKH BEIIECTB: MEPEKPUCTAIUTU3ALUS U (PUIBTPOBAHHE 1 6 JIT.2J12.1J12.7
JIUXpOMaTa Kajus, BO3TOHKA HO/a; OYMCTKA BOJBI OT PACTBOPUMBIX B HEU 2103202354035
npumeceid. /J1a6/

1.6 Ompenenenue OTHOCUTETBHBIX MOJIEKYIISIPHBIX MAacC Ta30B U JETYIHX 1 6 JI1.2J12.1J12.7
JKUIKOCTEH: D1 9253 D4 D5
ompeeNieHre OTHOCHTENFHON MOJIEKYJISIPHOH MacChl IMOKCHAA YIIepoaa 1
TeTpaxJIOpuaa Yriiepoa.

/J1ab/
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MUHOBPHAYKHM POCCUN

\) @euepaﬂLHoe ToCyAapCTBEHHOC 6IOZ[)KCTHOC 06pa3OBaTeHBHOG
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$I

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiasl "OO0Imas 1 HeopraHHIecKas XUMUS' 110 HallPaBJICHUIO MTOATOTOBKH (CIEIHaIbHOCTH)

04.03.01 "Xumus" HanpaBIeHHOCTH (PO III0) AHATHTHYECKast XUMHS U XUMu4deckast skcriepriza PI'EOY BO cTp. 5

enl'Y»

1.7 Onpenenenrie XUMUYECKUX SKBUBAJICHTOB METAJIIOB! 1 6 JIL.2J12.1J12.7
OIpeJlelICHUE SKBUBAJIEHTa MarHUsl METOJIOM BBITECHEHUS BOAOPOAA; 0132333435
OIIpEEIeHAEC OTHOCUTEIIBHON aATOMHOM MacChl M 3KBHBAJICHTA HEM3BECTHOTO
MeTaJuIa 10 3aKOHY TeIUIOEMKOCTH.

/J1a6/
1.8 OCHOBHbIC TIOHSTHUS U 3aKOHBI XuMuH /Cp/ 1 9,7 JI1.2J12.1
0132333435

1.9 |/UKP/ 1 4 J1.1
Pa3nen 2. Ctpoenue aToma

2.1 CrpoeHue 1 OCHOBHBIE XapaKTEepUCTUKU aToMa /JIex/ 1 10 JI1.3 J11.4J12.1

0132333435

2.2 Crtpoenue aroma. [IpyHIMIIBI 3aIIOTHEHUS 3JIEKTPOHHBIX 000I04YeK aToMa. 1 8 JI1.1 J11.4J12.1
Xapakrepuctuku atoma /I1p/ 0132333435

23 IIpHHINIIET 3aITOTHEHUS aTOMHBIX opouTanei /Cp/ 1 6 JI1.2J12.1

2132333435

24 Cepa. CepoBonopon. Cynb¢puasl. [TonyueHre pa3inyHbIX MOTUHKALINI CepHI, 1 12 JI2.1
B3aUMOJICUCTBHE CEPBI C IPOCTHIMHU BEIECTBAMMU; TTOJIyIEHHE U CBONCTBA 0132333435
cynbduaoB meramnos. /JIab/

2.5 Kucnoponusie coenunenus cepbl. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE 1 6 JI1.1 JI1.3J12.1
CBOMCTBa MOKCHUJIA CepBbl; CBOICTBA cepHOM KUCIOThl.  /JIab/ 0132333435

2.6 XuMHUsI 3JIEMEHTOB U MX COCTUHEHUIA: ranoreHsl. [lonmydeHue xiopa, ero 1 6 J12.1
B3aMMO/ICHCTBHE C MPOCTBHIMH U CJIOKHBIMH BEILIECTBAMH, C BOJIOW; CBOIMCTBA 21092935495
XJIOPHO#H BOJIBI; CBOWMCTBA raJIOr€HOBOJIOPOIOB; IMOJIydeHHe OpoMa U ioJa, ux
coiictBa. /JIab/

2.7  |/MKP/ 1 6 JI1.1J11.2 J11.4 J11.5

0132333435
Pazpgen 3. llepuoanuecknii 3axon .M. MenpaeseeBa

3.1 Iepuonnueckuii 3akon 1I.11. Menaeneesa. Ctpykrypa [lepuoandeckoit 1 12 JI1.2 JI1.5J12.1 J12.5

CHCTEMBI H €€ CBSI3b C AIICKTPOHHOM CTPYKTYpOi aToMoB. /JIek/ JI2.1 J12.6
2132333435

3.2 KucnopoaHbie coeTMHEHUS TAIOTeHOB: MOIy4eHHE OSPTOIICTOBOW COJH, 1 6 JI1.4J12.4 J12.5J12.1
XJIOPHOHM U3BECTH, D13203352405
HWOTHOBATOMN KHMCIIOTHI M3y4CHUE UX CBOKMCTB; M3y4eHUE CBOWCTB Opomar-,

MOZAT- HOHOB; CPAaBHEHHE OKUCIUTEIbHBIX CBOWCTB IaJOreHOB
/J1a6/

33 Ilepuoamueckuit 3akoH . [IprHIMIT TOCTPOEHUS IEPUOTNIECKON CUCTEMBI. 1 14 JIT.1 J11.4J12.1
CBsi3b CTpOEHHsI aToMa | ero cBoicts /IIp/ 215233 3435

34 Iepuonunueckuii 3akoH. /Cp/ 1 8 JI1.2J12.1

2132333435

35 A3ort 1 ero Bonopoansie coenuneHus. [lomydenne a3oTa u u3ydeHue ero 1 6 JIT.1 JI1.4J12.5
CBOICTB; ITOJIy4€HUE aMMHAKa; N3yICHUE CBOMCTB TUAPa3uHA U JI2.1J12.1
ruapokcuaamuna.  /JIa6/ D1 3225332455

3.6 Kucnoponusie coemunenns a3ora: [lomydenne okCHaIoB a30Ta U UX CBOMCTBA; 1 6 JI1.1 JI1.4J12.5
TONTy4€HUE a30TUCTON KUCIOTHI U €€ OKUCITUTEIHbHO- BOCCTAHOBUTEIHHBIC JI2.1J13.5
CBOMCTBA; MOJYYCHUE a30THOW KUCIIOTHI, pa3JioKeHHe HUTpaToB /J1ab/ 215233 34 35

3.7 docdop u ero coenuHeHus: onydeHre GocHopHBIX KUCIOT U U3YYCHUE UX 1 6 JI1.1 J11.4J12.7 J12.4
cBoricTB. CBoiicTBa coneit hocdhopHbIx kucinoT. KauecTBeHHBIC peakiny Ha JI2.5012.1 JI12.1
HOHBI (ocHOPHBIX KUCTOT. [ mapomms ranoreEnnos docdopa. /J1ad/ 010323335435

3.8 VYrnepon v ero coeMHEHMS: MOIy4YeHNE U CBOMCTBA OKCH/IOB YIIIepoaa; 1 6 JI1.1 JI11.4J12.1

CBOMCTBa COJEll YrONbHON KHCIOTHI. AJCOPOIIMOHHBIE CBOHCTBA IPEBECHOTO

yrs. /J1a6/

010323335435
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MUHOBPHAVYKHM POCCUN

\, (DeuepanLHoe TOCyAapCTBEHHOC 6IOII)KCTHO€ O6pa3OBaTeHBHOC
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$I

«Hensbunckuit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiasl "OO0Imas 1 HeopraHHIecKas XUMUS' 110 HallPaBJICHUIO MTOATOTOBKH (CIEIHaIbHOCTH)

04.03.01 "Xumus" HanpaBIeHHOCTH (IPOQINTIO) AHAIUTHIECKAs XUMHUS B XuMudaeckas sxcriepriza PI'bOY BO cTp. 6

enl'Y»

39 |/UKP/ 5 JI1.1 J11.3 J11.5J12.7

J12.4
315232334095
Pa3nen 4. Xumnueckasi CBSI3b
4.1 OCHOBHBIE MOJICNT M XapAaKTEPUCTHKH XUMHYECKOH cBsI3H /JIek/ 12 JI1.1 J11.4J12.1
315232334095

4.2  |Xumunueckas cBsi3b. XapaKTEpPUCTUKU XUMUYECKON CBA3U. METO]] BaJIEHTHBIX 8 JI1.2 J11.5J12.1
ces3eil. Merox MosekymsipHBIX opourtainei. /TIp/ 31523334095

4.3 Xumuueckas CBsi3b. XapakTePUCTUKH XUMUYeCcKoi cBsizu. /Cp/ 8 JI1.2J12.1

31523334095

4.4 Kpewmuunii. Coenmunenus kpemuus. [lonyuenue amopdroro kpemuus. CBolicTa 6 JIT.1 J11.3J12.1
KpeMHHUs1, cuiukatos. [ToaydeHue u cBoiicTBa KpeMHE(DTOPUCTOBOIOPOAHOM JI2.1J13.5
KuciotTel. /JIa6/ 31523334095

4.5 Bop, amomunuii 1 ux coenuHenus. [lomyyeHne oproOOpHOI KHCIIOTHI U e 6 JI1.3 JI1.5J12.1J13.5
cBoiictBa. CBoiicTBa coselt 60pHBIX KUCIOT. OTHOIIEHHE aTIOMUHUS K 0132333435
KHCII0TaM, pacTBopam menodeid. [lomydenue u cBoiicTBa ruipokcuaa
anmoMuHus. AmoMmuHotepmus.  /J1a6/

4.6 Illenounsle u mENI0YHO-3eMENbHBIE MeTalluIbl. B3aumoeicTBre MeT0uHbIX 6 JI1.3 J11.5
METAJJIOB C KMCJIOPOAOM BO3AyXa, C BOJOW. [TomyueHre ruipokcuaa HaTpusl. D192 33 34 35
OkpalinBaHue TJIaMEHU COMISIMHU MIETOYHBIX MeTa/uToB. CBOMCTBA COeMUHEHUI
MarHus, Oepusuius, Kanbius, 6apus /J1a6/

4.7 Bonopon, KMcI0poa: OKHCIUTENLHBIE CBOHCTBA KUCIOPO/IA; 6 JI1.3 JI1.5J12.1
BOCCTaHOBHTEJIbHBIC CBOMCTBA Bojopoa. /J1a6/ D152 33 34 35

4.8  |/MKP/ 7,3 |JI1.1J11.4J12.7 J12.5

0132333435
Paspen S. KommiekcHble coefnHEHH
5.1 CtpoeHue, HOMEHKIIATypa U CBOMCTBA KOMIUIEKCHBIX COeMHEHU /Jlex/ 12 JI1.1 J11.4J12.1
2132333435

5.2 Kommnekcubie coeaunenus. CTpoeHUe, HOMEHKIIATYpa KOMITICKCHBIX 12 JIT.1 JI1.2 J11.3J12.1
coenuHenni. Teopus kpucrauuyeckoro mos. /TIp/ D152 33 34 35

5.3 OnpeneneHne KEeCTKOCTH BOABI METOJJOM TUTPOBAHHUS M CIIOCOOBI €€ 6 JI1.2J12.1J12.7
YCTpaHEHHMS: KUTISTUEHHE, KaTHOHUpOBaHue. /J1ab/ 215233 34 35

54 HomenkiaTypa v cTpoeHrne KOMIUIEKCHBIX coenuHenuid /Cp/ 9 JI1.2J12.1

2132333435

5.5 OcobenHocTr d-371eMEHTOB. DJIEKTPOHHOE CTPOSHHUE , CBOWCTBA, 12 |JI1.1J11.3J11.4J12.4

KoMILIeKcooOpazoBaHue. /J1ab/ JI2.5713.4
2132333435

5.6 TuraHn, ero coennHenus u cBoiicra. CoiictBa coequuenuii tutana (I11) u (IV). 6 JI1.1 J11.4J12.5

/J1a6/ JI2.1J13.4
2132333435

5.7 Bananwii, ero coeuaenus u cBorictsa. CBOMCTBA COeIUHEHUI BaHAIUS B 6 JI1.1 JI1.3J11.4
CTENeHn okucinenus +2, +3, +4 u+5. /J1a6/ D152 5354 55

5.8 Xpom, Mosib/ieH, Bolib(hpaM U ux coeauneHus. [lonyuenue xpoma (1) u3 12 | JI1.3 JI1.5J12.7 J12.5
xpoma (IIT). CoiictBa coemunenuit xpoma (I11) u (VI). KomruiekcHbie JI2.1J13.4
coequuenus. /J1a6/ D1 322532455

59 |/MKP/ 6,7 |JI1.1J11.4J712.3 J12.4

J12.5713.4
010523334095
Pa3nen 6. OcHOBBI XUMHMYeCKOii TePMOANHAMUKH
6.1 3aKOHBI TEPMOANHAMUKI. XHUMHUYECKOe paBHOBecHe. /JIex/ 11 JI1.1 J11.4J12.1

0103023335435
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6.2 OCHOBBI XUMHYECKOH TEPMOIMHAMHUKU. 3aKOHBI TEPMOJMHAMUKHU. DHTAIIBITHS, 2 12 JI1.2 JI1.3 JI1.5J12.1
sHTpomus, 3Heprus ['ubbca. PaBHoBecue, koHCTaHTa paBHoBecHsL. /TIp/ 2132333435

6.3 TepmomuHaMHUYECKUE TOTSHIMAIBL. XUMHYEeCKoe paBHoBecHe. /Cp/ 2 9,1 JI1.2J12.1

2132333435

6.4  |/MKP/ 2 8 JI1.1 J11.4J12.6

2132333435
Pa3pen 7. Pacreopnl. PaBHOBecusi B pacTBOpax

7.1 CBoiicTBa pacTBOPOB AIIEKTPOIUTOB U HEIJIEKTPOIUTOB. KHCIIOTHO- OCHOBHOE 1 2 9 JI1.1 J11.4J12.1
OKHCITUTENILHO- BOCCTAaHOBHUTEIILHOE PaBHOBECHE B pacTBopax /Jlek/ 2109233 3435

7.2 |PactBophl. Crioco0b! BhIpaskeHUs cocTaBa pacTBopos /I1p/ 2 8 JI1.1 J11.4J12.1 J12.3

2.4
2132333435
7.3 OKHUCITUTENBHO-BOCCTAaHOBUTENbHBIE peakunu. Meron nonypearuid. /T1p/ 2 8 JI1.2 J11.3J12.1 J12.3
2.4
21323334035

7.4 PaBHOBecwust B pactBopax. KoniraTuHbie CBOMCTBA PacTBOPOB. 2 8 JI1.1 J11.4J12.1
KucnorHo-ocHOBHBIE paBHOBecHs, Teopus bpeHncrena-Jloypu. D192 33 34 35
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC paBHOBecHs. Y paBHenust Heprcra /TIp/

7.5 Onpeenenrie TUIOTHOCTH KUAKOCTEH M TBEPIBIX BEIIECTB: MIPUTOTOBICHUE 2 6 JI1.2J12.1J12.7
pactBopa 3aJaHHOM KOHIIGHTPAIMU M U3MEPEHHUE €ro IIOTHOCTH; 215233 34 35
orpezieNieHHe II0THOCTH MeTauia.  /JIab/

7.6 [TpuroroBseHue pacTBOPOB 3aIaHHOM KOHIIEHTPAIMU: IIPUTOTOBJICHHE 2 6 JI1.2J12.1 J12.3
pacTBopa KUCJIOTHI 33J]JaHHOM KOHIICHTPALMK METO/IOM pa30aBiieHus Oosee J12.4J12.7
KOHILIEHTPHPOBAHHOT'O PAaCTBOpPA M YCTAHOBJICHUE €ro KOHIeHTpauuu. /J1a6/ D152 33 34 35

7.7 PacTBOpBI M pacTBOPUMOCTB: ONPE/ICIICHUE PACTBOPUMOCTH COJICH; 2 6 JI1.2J12.1J12.7
3aBHCUMOCTh PACTBOPHMOCTH OT TEMIIEPATYPhI; SBJICHUS, HAOIIO1aEMbIC ITPH D152 33 34 35
PacTBOPEHMH BEIIECTB; MOMyJYEeHHUE MEPECHIIIEHHBIX PacTBOPOB. /J1ab/

7.8 PacTBOpbI 371€KTPONIUTOB: KOHCTAaHTA JUCCOLUAIIMH U CTEEHb JUCCOLHAIINHI 2 6 JI1.2J12.1J13.6
CI1a0oro AMEKTPONINTA; MPOU3BEICHHE PACTBOPHUMOCTH; KOHAYKTOMETPHUECKOE D152 33 34 35
TUTpOBaHHE cIa00i U CHIIBHOIN KUCIOT CUIIBHBIM OCHOBaHUEM. /J1ab/

7.9 OKHCIUTENHHO-BOCCTAHOBUTEIHHBIE PEAKIIMN: CHHTE3 XPOMOKATHEBBIX 2 12 JIT.2J12.1J12.7
KBacCIIOB; BIIMSIHUE CPEIbI HA COCTAB MPOIYKTOB BOCCTAHOBIICHHS IEPMAaHTaHATa 2103202354035
KaJIusl; BOCCTAHOBHUTEIbHBIC CBOMCTBA METAJIOB U MepOKcuIa Bogopoaa /J1ad/

7.10 |KommokBuyM: cocTaBlieHHE YPaBHEHHUN OKHCIUTENEHO- BOCCTAHOBUTEIBHBIX 2 6 JI1.2J12.1
peaKkuunii; SMEKTPOTUTAYECKAs JUCCOIMALINS, KOHCTAaHTA AUCCOIHAIINH, D1 322533455
CTETIeHb AMCCOLUAIIMU; PACTBOPBI, PACTBOPUMOCTh. /J1ab/

7.11  |Tmpponws coneii: U3ydeHne MPOIECCOB TUAPOIIN3A PA3ITMYHBIX COJICH; BITHSHHAE 2 6 JIT.2J12.1J12.7
TEeMIEepaTyphl ¥ KOHIIEHTPAIMH Ha TPOIIECC THAPOIHN3a; BOIOPOIHBIN 2103202354035
nokaszatens. /J1a6/

7.12  |PactBOpBI. OKHCANTETHHO-BOCCTAHOBUTENBHBIE peakiun. MeTon 2 6 JI1.2J12.1
nonypeakuuit. /Cp/ D132932405

7.13  |/MKP/ 2 5,6
Pa3nen 8. OcHOBBI XUMHMYeCKO# KHHETHKHU

8.1 IpencraBienne o CKOPOCTH M MEXaHU3Me XUMMUIECKoi peakuu /JIex/ 2 12 JI1.1 J11.4J12.1J13.6

010323335435
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8.2 OcCHOBBI XUMHYECKON KUHETHKH. PopMasbHas KHHETHKA. 3aBUCUMOCTb 6 JI1.1 J11.4J12.1J13.6
CKOPOCTH peakiuii oT Temnepartypsl /I1p/ 2132333435

8.3 CKOpOCTh XMMUYECKUX PEAKIM: BIMSAHNE KOHILIEHTPALUK U TEMIIEPATYpPhl Ha 6 JI1.2J12.1J12.7 JI3.6
CKOPOCTb FOMOI'€HHBIX Y T€TEPOreHHbIX PEAKIU; XUMUUECKOE PABHOBECHE. 0132333435
/J1a6/

8.4 CKOpOCTh XMMUYECKUX PEaKIUi: U3ydEHUE BIMSHUS TEMIIEpaTyphl Ha 6 JI1.2J12.1J12.7 JI3.6
pasioKeHue TpUoKcaiaTa MapraHiia; OKMCIEHHE THOMOYEBUHBI KPaCHON 2109233 34 35
KPOBSIHOM COJIBIO; BIMSIHAE KaTAIM3aTOPOB Ha CKOPOCTh peakuuu. /J1ab/

8.5 KonnokBryM: KHHETHKA, CKOPOCTh PEAKITUH, BIMSHHUE PA3IMYHBIX ()aKTOPOB HA 6 JI1.2J12.1J13.6
CKOpOCTH peaxuud. /J1ad/ 315232334095

8.6 ®dopmanbHas kuHeTHka. Kunernueckue ypaBuenus. Karanus. /Cp/ 9 JI1.2J12.1J13.6

0132333435

8.7 |/UKP/ 2,6 |JI1.1J11.4J12.1 J12.7

J12.3712.4
0132333435
Pa3znen 9. KoneHCHPOBaHHOE COCTOSTHHE BeIleCTBA
9.1 OCOoOEHHOCTH CTPOCHUSI U XUMHYECKHX CBOMCTB TBEpABIX Ted. /JIex/ 10 JI1.1 J11.4J12.1
0132333435
9.2 KonnencupoBanHoe cocrosiHue Bemiectsa. /Cp/ 4 JI1.2J12.1
0132333435
9.3 /MKP/ 3 JI1.1 JI1.4J12.1 J12.7
J12.4J12.5
0132333435
Paznen 10. Bonopon
10.1 |CgoiicTBa BOJOpO/A U €ro coenuHeHui /Jlex/ 3 JI1.1 J11.4J12.1
0132333435
10.2  |Bomopon. CBoiicTBa, MeToAbI MONydeHus1, npumeneHue /T1p/ 2 JIL.1 J11.2712.1
2132333435

10.3  |Bomopon, kuciopoa: OKHCIUTENbHBIE CBOMCTBA KHCIOPO/IA; 6 JI1.1 J11.2J12.1 J12.4

BOCCTaHOBHUTEJbHBIC CBOWCTBA Bojtopoa. /TIp/ JI2.5 J12.1
2132333435

10.4  |Bonopon. 8 JI1.1 JI1.2J12.1 J12.5
CBoiicTBa, METO/IBI MOTYYCHUS, TPUMEHEHUE JI2.1
/Cp/ 2132333435
Pazpea 11. DnemenTtsl 1A rpynmnsl

11.1 CBOliCTBa IIEJI0YHBIX METAJUIOB U UX coearHenuil /Jlex/ 3 JI1.1 J11.4712.1

2132333435

11.2  |9nementsl 1A rpymnmsl 4 JI1.2J12.1
CBolicTBa, METO/IBI MTOTYIEHNUS, TPUMEHEHHE 2103202352405
Mp/

11.3  |9nementsl 1A rpymnmsl 10 JI1.2J12.1
CBolicTBa, METO/IBI MTOTYIEHNS, TIPUMEHEHHE 2103202354035
/Cp/

Paznen 12. DaemeHThI 2A rpynnbl
12.1 |CgoiicTBa 31eMEHTOB 2A TPYIIIbI U UX COeMUHEHUI /JIek/ 3 JI1.1 J11.4J12.1
2132333435

12.2  |D9nemeHTHI 2A TPYIIIBI 4 JI1.2 J11.3712.1 J12.2
CBolicTBa, METOIBI MOYIEHUs, TIPUMEHEHHE 21092335455
Mp/

12.3  |9nemenTs 2A rpynmnsl 10 JI1.2J12.1

CBolicTBa, METOBI IOTYYEHUS, IPUMEHEHUE

/Cp/

0103023335435

Pazpgeu 13. DaemenTtsl 3A rpynnsi
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13.1 |CgoiicTBa 31eMeHTOB 3A rpynmbsl U HX coennHeHui /JIex/ 3 3 JI1.1 J11.4J12.1
0132333435
13.2  |DnemenTsl 3A TpymnIibl 3 4 JI1.2J12.1
CBolicTBa, METOBI OTYYEHHUS, IPUMEHEHUE 0132333435
Mp/
13.3  |DnemenTsl 3A rpymnIisl 3 10 JI1.2J12.1
CBolicTBa, METO/bI IOTYYEHHUS], IPUMEHEHUE 0132333435
/Cp/
Paznen 14. DneMeHTHI 4A rpynnbl
14.1 |CgoiicTBa s1eMeHTOB 4A IpynIBl U HX coeanHeHuH /JIex/ 3 3 JI1.1 JI1.4J12.1J12.1
0132333435
14.2  |9nemenTs! 4A rpynmnsl 3 4 JI1.2J12.1J12.1
CBolicTBa, METO/IbI IOTYYEHHUS], IPUMEHEHUE 0132333435
Mp/
14.3  |DnemeHTsl 4A TPYMITBI 3 10 JI1.2J12.1J12.1
CBoiicTBa, METO/IBI MOTYYEHUS], IPUMEHEHUE D13253 24035
/Cp/
144  |/MKP/ 3 1 JI1.1 JI1.4 JI1.5J12.1
J2.7J12.3J12.4
0132333435
Paznen 15. DneMeHThI SA rpynmnsi
15.1 |CgoiicTBa 3eMEHTOB 5A rpymnibl U UX coenuHeHuit /Jlex/ 3 3 JI1.1 J11.4J12.1J12.1
0132333435
15.2  |DnemeHThI SA TpymITBI 3 4 JI1.2J12.1J12.1
CBoiicTBa, METO/IBI MOTYYEHUS], IPUMEHEHUE D13205324035
Mp/
15.3  |DnemeHThI SA TpymITBI 3 8 JIT.2J12.1J12.1
CBoiicTBa, METO/IBI MOTYYCHUS, TPUMEHEHUE D152 33 34 35
/Cp/
154 |/MKP/ 3 1 JI1.1 JI1.4J12.1 J12.7
JI2.5J12.1
2132333435
Pa3nen 16. DieMeHTBI 6A rpynmnsl
16.1 |CgoiicTBa 3meMeHTOB 6A TPYIIbI U UX coenuHeHui /Jlex/ 3 3 JI1.1 J11.4J12.1J12.1
2132333435
16.2  |DnemeHTHI 6A TPYMITBI 3 4 JI1.2 JI1.3J12.1J12.1
CBolicTBa, METO/IBI MTOTYIEHUSI, TIPUMEHEHHE 21923354 35
Mp/
16.3  |DnemeHTHI 6A TPYMIIBI 3 10 JIT.2J12.1J12.1
CBolicTBa, METO/IBI MTOTYIEHNsI, TIPUMEHEHHE 2103202354035
/Cp/
16.4 |/MKP/ 3 1 JI1.1 J11.4J12.7 J12.3
2.4
2132333435
Paznen 17. Daementsl 7A rpynnbl
17.1 CBolicTBa TaJIOr€HOB U UX coequHenuil /Jlex/ 3 3 JI1.1 J11.4712.1
010323335435
17.2  |OnemenTs! 7A rpymniisl 3 4 JI1.2 JI1.3 JI1.4J12.1
CBoiicTBa, METO/IBI NOTYYEHNUs, IPUMEHEHUE D10322023524035
/Mp/
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17.3  |DOnemeHTHI 7A TPYyIIIBI JI1.2J12.1
CBolicTBa, METO/BI OTYYEHHUS, IPUMEHEHUE 0132333435
/Cp/
17.4  |/UKP/ JI1.1 J11.4J12.3 J12.4
JI2.5J12.1
0132333435
Pazpnen 18. dnemenTsl 8A rpynnsl
18.1 |CoiicTBa HHEPTHBIX ra30B U UX coeAuHeHUH /Jlex/ JI1.1 JI1.4J12.1
0132333435
18.2  |DOnemeHTHI 8A TpyMITBI JI1.2J12.1
CBolicTBa, METO/BI OTYYEHHUS, IPUMEHEHUE 0132333435
Mp/
18.3  |DnemeHTHISA rpynmbl JI1.2J12.1
CBolicTBa, METO/BI OTYYEHMUS, IPUMEHEHUE 0132333435
/Cp/
18.4 |/MKP/ JI1.1 J11.4J12.2 J12.3
J12.4J12.5
0132333435
Pazgeu 19. Daementsl 3B rpynnst
19.1 |CgoiicTBa 351eMEHTOB NOATPYIIbI CKAaHIUS | UX COeAMHEHU. JlanTaHOUIbI 1 JI1.1 JI1.4J12.1J13.4
aKTHHOU L. /JIex/ 2132333435
19.2  |SnemenTsl 3B rpymnmsl JI1.2J12.1J13.4
CBoiicTBa, METO/IBI MOTYYCHUS, IPUMEHECHUE D152 33 34 35
Mp/
19.3  |SnemenTsl 3B rpymms JI1.2J12.1713.4
CBoiicTBa, METO/IBI MTOTYYCHUS, TPUMEHEHUE D1320532405
/Cp/
19.4  |/MKP/ JI1.1 J11.4J12.3 J12.4
JI2.5J12.1
2132333435
Paznen 20. Duaementsi 4B rpynnbi
20.1 |CgoiicTBa 3JIEMEHTOB MOATPYIIILI TATAHA U MX coenuHeHuH. /JIex/ JI1.1 J11.4J12.1J13 .4
2132333435
20.2  |9nementsl 4B rpynmbt JI1.2J12.1713 .4
CBoticTBa, METO/IBI MTOTYIEHNS, TIPUMEHEHHE 219233 54 35
Mp/
20.3  |2nemenTs! 4B rpymnms JI1.2J12.1J13.4 JI3.5
CBolicTBa, METO/IBI MTOTYIEHNS, TIPUMEHEHHE 219233 5435
/Cp/
20.4  |/MKP/ JI1.1 J11.4J12.7 J12.3
J12.4J12.5J12.1
2132333435
Paznen 21. Daementsl 5B rpynnsi
21.1  |CsolicTBa 3JIEMEHTOB MOATPYIIBI BAHAIUS U UX coefuHeHuid. /Jlek/ JIT.1 J11.4J12.1J13.4
2132333435
21.2  |OnemenTts! 5B rpymnmsl JI1.2J12.1713.4
CBolicTBa, METOBI NIOTYYEHHUS, IPUMEHEHUE 010323335435
Mp/
21.3  [Onementsl 5B rpynmst JI1.2J12.1J13.4

CBolicTBa, METOIBI IOTYYEHHUS, IPUMEHEHUE

/Cp/

0103023335435

© ®I'bOY BO «Yenl'V»




Y

MHMHOBPHAYKH POCCHUU
@enepanbHOE rocyJapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUIpexIEeHHE BBICLIEro 00pa3oBaHUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiasl "OO0Imas 1 HeopraHHIecKas XUMUS' 110 HallPaBJICHUIO MTOATOTOBKH (CIEIHaIbHOCTH)

04.03.01 "Xumus" HanpaBIeHHOCTH (PO III0) AHATHTHYECKast XUMHS U XUMu4deckast skcriepriza PI'EOY BO crp. 11
«enl'Y»
214 |/MKP/ 2 JI1.1 J11.4J12.3 J12.4
JI2.5J12.1
0132333435
Paznen 22. dnemenTtsl 6B rpynnbi
22.1  |CmoiicTBa 3JIEMEHTOB HOATPYIIBI XpOMa M UX COenuHeHUH. /JIex/ 3 JI1.1 J11.4J12.1J13.4
JI3.5
0132333435
22.2  |9nemenTsl 6B rpymmst 2 JI1.2J12.1J13.4
CBolicTBa, METO/bI IOTYYEHHUS], IPUMEHEHUE 0132333435
Mp/
22.3  |2OnemenTsl 6B rpymmst 6 JI1.2J12.1J13.4
CBolicTBa, METO/IbI IOTYYEHHUS], IPUMEHEHUE 0132333435
/Cp/
224  |/MKP/ 2 JI1.1 J11.4J12.3 J12.4
JI2.5J12.1
0132333435
Pazgeu 23. DiemenTtsl 7B rpynnsl
23.1 |CaoiicTBa 3J€MEHTOB NOATPYIIILI MapraHia u Ux coeuHeHu /JIex/ 4 JI1.1 J11.4J12.1J13.4
2132333435
23.2  |9nementsl 7B rpymiisl 2 JI1.2J12.1J13.4
CBoiicTBa, METO/IBI MOTYYCHUS], TPUMEHEHUE D152 33 34 35
Mp/
23.3 |9nementsl 7B rpymiisl 10 JI1.2J12.1713 .4
CBoiicTBa, METO/IBI MOTYYCHUS], IPUMEHEHUE D1320332405
/Cp/
234 |/MKP/ 1 JI1.1 J11.4J12.7 J12.3
J12.4J12.5J12.1
2132333435
Pa3nen 24. Dunemenrtsl 8B rpynnbi
24.1 |CsoiicTBa 31eMeHTOB 8B rpymmbl u ux coeauHeHui /JIex/ 3 JI1.1 J11.4J12.1J13 .4
2132333435
24.2  |9nementsl 8B rpymiis 2 JI1.2J12.1J13.4
CBolicTBa, METO/IBI MTOTYIEHNS, TIPUMEHEHHE 2103202354035
Mp/
24.3  |DOnementsl 8B rpynmbt 10 JI1.2J12.1713.4
CBolicTBa, METO/IBI MTOTYIEHNUS, TPUMEHEHHE 2103202352405
/Cp/
244 |/MKP/ 1 JI1.1 JI1.4J12.1 J12.7
J22J123712.4
2132333435
Paznen 25. Dnementsl 1B rpynnsi
25.1 |Cgo¥icTBa 3JIEMEHTOB MOATPYIIILI MEIU U UX coeinHeHuH. /JIek/ 4 JI1.1 J11.4J12.1
2132333435
25.2  |Dnementsl 1B rpynmet 2 JI1.2J12.1
CBolicTBa, METO/IBI TTOYYEHUS, IPUMEHEHHIE 2103202354035
Mp/
25.3 |9nements! 1B rpymnmst 8 JI1.2J12.1

CBolicTBa, METOBI IOTYYEHHUS, IPUMEHEHUE

/Cp/

010323335435
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254  |/MKP/ 3 1 JI1.1 JI1.4J12.7 J12.3
J12.4J12.5J12.1
01052393 54 55

Paznes 26. dnementsl 2B rpynnbi

26.1  |CaoiicTBa 3JIEMEHTOB IOATPYIIIEI IIMHKA M UX coequHeHui. /JIex/ 3 4 JI1.1 JI1.4J12.1J13.4
J3.5
0132233 54 35

26.2  |Onementsl 2B rpymnmst 3 2 JI1.2J12.1J13.4 JI3.5
CBoiicTBa, METO/IbI IOTYYEHHUS], IPUMEHEHUE 0132333435
Mp/
26.3 |Onementsl 2B rpymmst 3 8 JI1.2J12.1J13.4 JI3.5
CBolicTBa, METO/IbI IOTYYEHHUS], IPUMEHEHUE 0132333435
/Cp/
264 |/MKP/ 3 1 J1.1J11.2J11.3J11.4
JI1.5J12.3 J12.4 J12.5
J2.1

010523354 95

Paznen 27. Ox3amMen

27.1 DK3aMeH /Dk3aMeH/ 1 18 J12.1

27.2  |Dx3ameH /Ok3amen/ 2 45 J12.1

6. POHJ] OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BUAOB OL€HOYHBIX CPEICTB

KonTtponbHbie paboTh
KomnnokBruymsr

Ot4eThl M0 1a00paTOPHBIM PaboTaM
Bonpocsr k sx3ameny

6.2. TunoBbie KOHTPOJIbHbIC 3aJaHMsl H UHbI€ MaTepUaJIbl I TeKy].Heﬁ aTTeCTaluun

Bonpocs k kommokBuymy 1 s 1 cemectpa

1. Ilpenmet Heopranndeckort XuMur. OCHOBHBIE TIOHSTHS (aTOM, MOJIEKYJIa, a.€.M., AaTOMHAas ¥ MOJICKYJIsipHast Macchl, CpeqHsis
a0coIOTHAs Macca aTOMa ¥ MOJIEKYJIbI, IPOCTHIE U CIIOXKHBIE BEILIECTBA U T.1.)

. OCHOBHBIE 3aKOHBI XHMUH.

. [lousiTre sxBuBaneHTra. Pacuer akropa SKBUBAJICHTA [T PA3JIMUHBIX COCAMHCHUH. 3aKOH 3KBUBAJICHTOB PuxTepa.

. OCHOBHBIE MIOIOKEHHUS AaTOMHO-MOJIEKYJIIPHOTO YIESHHS.

. TepmoarHaMUUECKHE CUCTEMBI, TEPMOJUHAMHIECKHE () YHKIINU, MAKPOCKOITMYECKUE MTapaMeTphI.

. [lepBsIii 1 BTOPOI OCTyNIATHl TEPMOAUHAMUKH.

. [lepBbiii 3akoH TepMOAMHAMUKH. [IOHATHS BHYTPEHHEW SHEPTUH, SHTANIBIINH, TSIUIOBOTO 3 dekTa, paboThl.

. Crannaptabie ycinoBust. CTaHgapTHAS SHTAIBIHS. DHTAIBINS PACTBOPEHHUS.

. Bropoii 3akon TepmoanHamMuku. DHTponus. [Ipoiecchl, Mpu KOTOPBIX MPOUCXOIUT BO3PACTAHUE SHTPOITHH (TIPHUMEPHI).
10. CroGonHas sHeprus ['n60ca. Kpurepruu BO3MOKHOCTH CaMOIPOU3BOJIBHOTO IPOTEKAHUSI TPOILIECCa.

11. TlonsaTus: dasza, KOMIOHEHT, YUCITO cTeneHel cBoooab!. [IpaBuio ¢a3 'uboea.

12. ®a3zoBas nuarpamma Bozpsl. YpaBHeHune Knay3myca—Knanetipona.

13. da3zoBas nuarpamma cepebl.

14. ®a3oBas nuarpamma oaa.

15. da3oBble paBHOBECHSI B JIByXKOMITOHEHTHBIX CHCTeMaXx. JlmarpaMmbl COCTOSIHUS C POCTOM IBTEKTUKOM. J[narpaMMBbl COCTOSTHHS
¢ 00pa3oBaHHEM HEOrPAaHUYEHHBIX TBEPIBIX PACTBOPOB.

16. Iucniepcubie cuctembl. OCHOBHBIC TIOHSTHSI.

17. 3aKOHOMEPHOCTH 00pa30BAHHS PACTBOPOB.

18. PacTBOpUMOCTS BellecTB. 3aKOH pacnpenenceHus. 3akoH ['enpu.

19. KomuraTuBHbIE CBOMCTBA PaCcTBOPOB: IOHMKEHUE JABIECHU [Iapa HaJl pacTBOpuUTeneM. 3akoH Payis.

20. IoHmKkeHne TeMIIEpaTyphl 3aMep3aHHs, TIOBBIIICHNAE TEMIIEPaTypPhl KUIEHHS. D0YIHOCKOINS U KPHOCKOIIHSL.

O 001N L K LN
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21. Ocmoc. OcMotuueckoe aaBieHue. YpaBHeHne Bant-I'odda st ocMOTHYECKOro JaBIeHHUS.

22. Teopusi 271€KTPOIUTUYECKOH Aucconmanuu Appenuyca. CTeneHb 3IEKTPOIUTHYECKON nuccouuanuy. Ciadble U CUIbHBIE
anekTponuThl. KoHcTanTa aucconuanuy.

23. Muccouuanus Boasl. ABTonporonus. Koncranra apronporonusa. IToustue pH. Pacuet pH it culbHBIX KMCIOT M OCHOBaHHUI.
24. CBs3b KOHCTaHTbI JUCCOLMALMU CO CTEHNEHBIO TUCCOLMAIMN, CTEICHbIO THIPOIIH3a.

25. Ilporonutnueckast Teopust bpencrena — Jloypu. ConpsbkenHble napbl. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. CHila KUCIOT U
ocHoBaHuil. [Ipumepsr.

26. Teopust kucnoT U ocHoBaHui JIbtouca. IIpenMyiecTBa U HEOCTATKHU.

27. Bydepnsie pactBopsl. [Torstne. Ypasaenus mis seraucienus pH 0ydepHsix pactBopos. [IpumMepst.

28. I'maponus. YciaoBus npotekanus ruaponusa. CTeneHb U KOHCTaHTa TApoi3a. B3auMHoe ycuIeHue ruponusa.

29. IlpousBesieHNE PACTBOPUMOCTH. Y CIIOBUSI 00Pa30BaHUs OCaIKa.

30. Xumuueckas kuHetuka. CKOpocTh XMMHUYECKOH peakiuu. MoneKynapHOCTb peakiuu. 3aKoH AeiicTByronux Mace. [Tonstue
HOpSAAKA PEAKIUU.

31. 3aBHCHMOCTB CKOPOCTH peakiuyu oT Temiepatypsl. [Ipasmiio Baur-I'odda. YpaHeHne Apperuyca.

32. 3akoH MaxkcBena- bonbimana. IToHsTHE aKTUBHOTO KOMILIEKCA.

33. Karanus.

34. Xumnueckoe paBHoBecue. [Ipunnun Jle-1latensbe.

Bomnpocs k komutokBuymy 2 s 1 cemectpa

1. OKHCITUTENBHO-BOCCTAHOBUTEIbHBIC peaklini. OCHOBHBIE MTOHSTHSI.

2. 'anpBaHUYECKUIT IIEMEHT, SIEKTPOIUTHYECKAS SYSHKa. DIEKTPOIHBINA TTOTEHIUAI.

3. CraHmapTHbIN MMEeKTPOIHBIN noTeHpan. CTaHaapTHBIA BOJOPOAHBIM AIeKTpo. Y paBHeHne HepHera.

4. CBs3b KOHCTAHTbBI PAaBHOBECHUS CO CTAaHIAPTHHIMU MOTeHIManaMu. DakTopsl, BIUAIOIINE HA HAIPABIEHUE OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLIUH.

5. OCHOBHBIE THITBI XHMUYECKOH CBS3U. XapaKTEPUCTHUKU XUMHUYECKON CBSI3U B MOJICKYJIaX: SHEPTHS, JJIMHA, BAJICHTHBIN YTOJ,
MOPSAIOK (KPaTHOCTh) U MOJIIPHOCTb.

6. Meron BanentHbIx cBsizeit (MBC), s-, p-cBs3bIBaHHE.

7. IlpocTpaHcTBEHHAsI CTPYKTYpa Molieky. [IpencraBinenue o rubpuau3auy aTOMHbIX opouTtanei [TonuHra.

8. 'eoMeTpusi MHOIOATOMHBIX MOJICKYJI: MOJIENb [ MiIerncu.

9. Meron monekyssipubix opouraneii (MMO). OcHOBHBIC MTOHATHSI.

10. DHepreTuveckue quarpaMMbl OTHOATOMHBIX MOJICKYII. [Iprumepsl.

11. IonsipHOCTH MONEKy:n. JAMMONbHBII MOMEHT. MTHOBEHHBIE TUIONH.

12. VloHHas cB3b.

13. Meraiuinyeckas cBA3b.

14. MexMoneKyisipHble B3aUMOJICHCTBUS: MHIYKIIMOHHOE, OPUEHTAIIMOHHOE, JUCIIEPCHOHHOE.

15. Bonoponnast cBsa3b. Cunbl Ban-nep-Baanbca.

16. ArperatHoe COCTOSIHHE BEIIECTBA.

17. Ctpoenue aroma. COCTOSIHME JIEKTPOHOB B aTOME. DJIEKTPOHHOE 001aK0 U opOouTanb. KBanToBbie uncia. ®opma opburaneii (s, p,
d, f). DHepreruyeckre ypoBHH U MOAYPOBHH.

18. CtpoeHue 31eKTPOHHBIX 000JI0YEK ATOMOB. JJICKTPOHHBIC KOHPHUTypaAIIMKd aTOMOB 3JICMEHTOB.

19. punnun IMaynu, npaBuno KneakoBckoro u mpasuio ['yHaa.

20. DnexTpoHHO-Tpaduyueckre GOPMYIIbI ATOMOB JJIEMEHTOB.

21. DnexTpoHHas kinaccuuKaIys JIEMEHTOB: s-,p-, d- u f-cemeiicTaa.

22. BajileHTHbIE€ BO3MOYKHOCTH aTOMOB XUMHUECKUX 3JIEMEHTOB. BaneHTHbIe 351eKTpoHbl. BaneHTHbIE BO3MOXKHOCTH aTOMOB
XAMHYECKUX JIEMEHTOB, 00YCIIOBIEHHBIE YHCIIOM HECTIAPEHHBIX JIEKTPOHOB B HOPMAJILHOM M BO30YXKIEHHOM COCTOSIHHUSIX.

23. [Ipyrue (GaxTopsl, ONMpeAeione BaJeHTHBIE BO3MOXXHOCTH aTOMOB: HAJIMYME HEMOAETEHHBIX MIEKTPOHHBIX Map 1 HAJMIHe
CBOOOJHBIX OpOUTAJICH.

24. CpaBHEHHE NOHATUH «BaJICHTHOCTbY» U «CTEIEHb OKHCICHUS.

25. Ilepnonudecknii 3aKOH U IEPUOANIECKAs cucTeMa xumMudecknx 3nemMerToB J[. V. MerneneeBa. ['opu3onTansHasi, BepTHKaIbHAS U
JMaroHaJIbHAS TIEPUOANIECKUE 3aBUCUMOCTH. DU3NYECKUIT CMBICI MTOPSIKOBOI0 HOMEPA SJIEMEHTOB, HOMEPOB IPYIIIBI U IIEPUOJA.
[puauHEI N3MEHEHUS METAITMIECKUX U HEMETAJUTMIECKUX CBOHCTB 2JIEMEHTOB B IPYNIIaX U MEPHOAAX, B TOM YHCIe OOIbIIHX.
26. CoBpeMeHHasI TPAaKTOBKA MOHITHS «XUMHUECKUN dJIeMeHT». 3akoHoMepHOoCTh Ban-nen-bpyka — Mo3znu. [lepBast, BTopast u TpeThbst
(bopMyIHpOBKA MEPHOIUUECKOTO 3aKOHA.

Bomnpocs k komutokBuymy 1 s 2 cemectpa
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1. Teopust A. Bepuepa. OCHOBHbIE MOJIOKEHHUSI.

2. OCHOBHBIC TIOHATHSI U onpezeseHus. LleHTpaabHbIi aToM (KOMIUIEKCOO0pa30BaTeb), IUTaHIbl, BHYTPSHHSIS M BHEIIHsIA cdepa.
AHHMOHHBIC, KATHOHHBIC, HEUTPATbHBIC KOMIUTEKCHL. [IprMepsI.

3. KoopaunanuonHnoe uucio. 3akoHomepHocTd KY. JleHTaTHOCTD IMranaoB. IIpumepst.

4. Knaccudukanus KC: mo xapaktepy JUraHoB; 0 BHYTPEHHEW CTPYKType; o0mias Kiaccupukanus. [Ipumepsl.

5. VI3oMepust KOOpMHAMOHHBIX COSAUHEHMMA. [Iprmepsbl.

6. HomeHkaTypa KOMIUIEKCHBIX coequHeHUN. OCHOBHBIE ITpaBuiia nocrpoeHus HazaHuil KC. IIpumepst.

7. VloHHbIC paBHOBECHUS B KOMIUTEKCHBIX COeTMHEHHAX. CTyeHYaThle KOHCTAHThI HECTOMKOCTH. CTyleHYaThie KOHCTAHTHI
ycroitunBocTy. OOIIas WK MOTHAS KOHCTAHTA YCTONYHBOCTH.

8. Teopwust kpucTasuTiueckoro moisi. OCHOBHbBIE ONOKeHuUs. Paciieruienne d-ypoBHs Ha MOJypOBHH B TIOJIC JIUTAHIOB Pa3InIHOM
cummetpun. [Tapamerp unu sHeprus pacnierienus. ICKIL Dueprus cnapusanus. Criektpoxumuaeckuil psij. [Ipumenenne TKIT st
00BSCHEHHSI MATHUTHBIX M ONTHYECKUX CBOMCTB KOMIUIEKCHBIX COSAMHEHMA. [Tpumepsbl.

9. Meton BasieHTHBIX CBsi3eil. CBSI3b CTPOCHUS KOMILIEKCOB ¢ TUTioM riudpuanzannu 1 KU. OcobeHHocTH KomiuiekcoB ¢ pasHeiMu KU ¢
touku 3peHns MBC. BuemHecdepHbie 1 BHyTpUCchHepHbIe KOMITICKCh. [IpuMepsl.

10. Meron MO wiu Teopus nosist iuranzioB. OcHoBHble onoxkeHust. O6pazoBanre MO no merony JIKAO. OcobeHHOCTH COCTaBIICHUS
9HEPreTHYESCKUX CXEM JIISi TOMOSIICPHBIX U TeTEPOSACPHBIX MOIEKY/. DHEPreTHIECKHe CXeMBbI 10 MeToy MO i KOMITIIEKCHBIX
coenuHeHni. Pacnpezernenne d-37eKTpOHOB HU3KOCTIMHOBOTO U BBICOKOCITMHOBOT'O KOMILTEKCOB. [IpumepsbI.

11. TpumeHeHHe KOMITTIEKCHBIX COSTMHEHUI KaK: aHATMTHIECKUX PEareHTOB, JICKAPCTBEHHBIX MPENapaToB, KPaCHUTEINEH.

12. KoM1uieKCHbIE COSAMHEHHMS, BCTPEUAIOIINECS B TIPUPOJIE.

Borpock! k KOJIIOKBUYMY 2 JUls 2 cemecTpa

1. Bonopoa. O0uiue cBeneHus. XMMUYECKasi aKTUBHOCTb.

2. 'mnpuaet. Bona. Iepokeny Bonopona.

3. Xumus snemeHToB | rpynnbl. JIutuii, Hatpuid, kanui, pyouanid, uesuit. O0mue cBoiictBa. KayecTBeHHOE 00HApYyKEHHE.
4. XuMust 571eMeHTOB | IpyNIbl: OKCHIIBI, IEPOKCUIIBI, HAANIEPOKCHIBI. [ MAPH B, FaJIOreHUAbI, KOMIIEKCHBIC COSANHEHMS,
THAPOKCHIBI.

5. Hemerasbl. "anorensl. XanbKoreHsl. DJIeMEHTBI Tpynibl yriaepoaa. OOuiue cBoicTBa.

6. BonoponHble coeinHEeHNs HEMETaJIOB.

7. I'anoreHugHbIE COEAMHEHN S HEMETAIIIIOB.

8. CBoiicTBa KHCIOpO/Ia M €r0 COCMHCHHA.

9. Oxcuipl, TMOKCUABI U TPUOKCHIBI CEPBI, CEeHa, TeJTypa

10. KucnopoaHbie KUCIOTHI Cephl, CeJIeHa, TELTypa.

11. Kucnoponcoaepsxaiue coeimHeHus xiopa 1 pocdopa.

12. OcoGeHHOCTH B3aMMOJICHCTBHUS COJISTHOW, CEPHOM M a30THOM KUCIIOT C METaIIaAMHU.

13. OO01ias xapakTepucTUKa METAJIOB. THIIBI pelIeTOK. 30HHAs TeopHs PoBOAUMOCTH. KayecTBeHHAsI XapaKTEpUCTUKA aKTUBHOCTH.
14. Xumus p-meramioB. O01as xapakTepUCTHKA.

15. Xumudeckre CBOWCTBA aMIOMUHHS, TaJUIHSI, MHANA, TaJUus. PacTBopeHue B KUCIIOTax, meaovax.

16. 'mopuasr p-meramioB. CBOHCTBA.

17. Bricuine ¥ HU3LIAE OKCUIBI ATFOMUHUS, TaJIus, MHAKs, Taumsa. OcoOEHHOCTH.

18. Boiciine 1 HU3IIUE OKCUIBI TepMaHus, 0JI0Ba, CBUHIIA. OCOOCHHOCTH.

19. Boiciine 1 HU3IIUE OKCUIBI CYpbMbI U BUCMyTa. OCOOCHHOCTH.

20. Tuppokcunst Al-Tl, Ge-Pb, Sb, Bi.

21. N'amoreHnas! p- METAIIOB. X UMUYECKHE CBOMCTBA.

22. Cynbdunsl p-meraiioB. OO0Ias XapakTepucTuka. XHUMHUECKHE CBOWCTBA.

23. Xumus d-meramioB. O6mas xapakrepuctika. OKUCINTEIbHO-BOCCTAHOBUTEILHBIC CBOMCTRA.

24. DneMeHThI oArpymbl Meau. O01as XapakTepUCTHKA.

25. Coenunenus Cu, Ag, Au (I). Oxcuzpl. ['asmoreHubI.

26. Coenunenus Cu, Ag, Au (I).

27. Coenunenus Au (IID).

28. DyeMeHTHI MOATPYIILI TMHKA. O0IIas XapaKTeprcTHKA. PeaKIIMOHOCTIOCOOHOCTh METAJLIIOB.

29. Coenunenus Zn, Cd, Hg (IT). Oxcupl, TaioreHuIbl.

30. Coemunenus Hg (1).

31. DnemeHTs! moATpyNIs! THTaHA. OOIIast XapaKTepPHUCTHKA. XUMHIECKHE CBOMCTBA COSAMHEHHUI ITOATPYIITEI TUTAHA.
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32. DnemMeHThI HOArpyNIbl BaHa s, OO0mas XapakTepUCTUKa. X MHUUECKUE CBONCTBA COCAMHEHHU M TIOATPYIITIBI BaHATHS.
33. DnemeHThl HOArpynmbl Xxpoma. OOIIas XapaKTepUCTHKA. XUMUYECKHE CBOWCTBA COSIMHEHUI MOATPYIIIBI XpoMa.

34. DneMeHThI TOArpYNIbl Mapranma. O0Iias XapakTepucTiKa. XUMHISCKHE CBOMCTBA COSIMHEHNUIN MOTPYIIITBI MapraHIa.
35. DneMeHThI HOArpyNIbI Xxkese3a. O0mas XapakTepucTuKa. XUMHYECKUE CBOMCTBA COSAMHEHHI TTOATPYIIIbI Kee3a.

36. DneMeHThI TOArpyNIbl KobanbTa. O0LIas XapaKTepUCTUKA. XUMUYECKAE CBOWCTBA COSIMHEHU I MOTPYIIbI KOOANIbTA.
37. DneMeHThI TOArpyNIbl HUKes. OO0mas XapakTepUCTHKA. XUMUIECKHE CBOMCTBA COCTMHCHUI MOATPYITIBI HUKEIS.

38. CemelicTBO JIAHTAHOUOB U AKTHHOWIOB.

ITpumepHbIe BONPOCHI 11 KOHTPOJILHON paboTsl w1 1 cemectpa

1. BRoHast KOHTPOJIBHAS C IIEJIBIO BXOJHOT'O KOHTPOJISI 3HAHUH CTY/ICHTOB.

BAPUAHT 1

1. AtomHas Macca amoMuHUS paBHa 27.0 T/ Mok, PaccunTaiite Maccy oJJHOr0 aToMa aJIFOMUHUSL.

2. Paccuuraiite Maccy xjiopuzia Kajius, KOTOpyro Heo0Xxoaumo pacTBopuTh B 100 r Boxbl, yToOb! nonyduts 10.5 % pacTBop 1aHHOM
conu.

3. Paccunraiite 00beM 96 % pacTBOpa cepHOM KUCIOTHI (INIOTHOCTH 1.84 1/ cM3), HeoOXoauMBIH 11 Tpurotosienust 490 mi pactBopa
CEPHOM KUCIOTHI ¢ KoHLeHTpaueld 0.25 Moib/J1, myTeM CMELIMBaHUs HCXOJHOTO pacTBOpa ¢ BOIOH.

4. Paccuuraiite, B KakoM 00beMe aMMHaKa, I3MEPEHHOT'O IIPH HOPMAIIBHBIX YCIIOBHSAX, copepkutcst 1022 Momekyi.

5. Paccunraiite Maccy OKCHIa KaJbLHs, KOTOpasi MOXKET OBITh IOJIydeHa ITPY NPOKAJIMBAHUU 1 T U3BECTHSKA.

6. VYcraHoBute GOpMYITy OKCHIIA JKele3a, cofepxainero 72.3 % jxenesa mo macce.

7. PaccraBbTe cTexuoMeTpHyecKue K03 GULUUEHTHI B ypaBHEHHUIX PEAKIUI METOIOM JIEKTPOHHOIO OanaHca:

(NH4)NO2 — N2 + H20 ,

Pb(NO3)2 — PbO + NO2 + 02,

NaNO3 — NaNO2 + 02 .

2. [pumepHbIi BApUAHT KOHTPOJIBHOM padOThI JIsl MPOMEKYTOUHON OLEHKH 3HAHHI CTYJCHTOB.

BAPUAHT 1

1. Paccunrath pakTop SKBUBaJICHTHOCTH MBIIIbSKA B MBIIIBIKOBOW KHCIIOTE.

2. 3anuiure ypaBHEHUS THIPOJIM3a COJICH M ONPEEIIUTE CPey pacTBOpa: CyNb(UT HATPUS, KapOOHAT Kalus, XJIOPU]l AMMOHHUS,
cynbdar anoMuHu, CyIbGUA amroMuHus, Xitopu xenesa (111).

3. I1pu pactBopenuu B kuciaore Me Maccoit 9,58r. Beyaenuiics Bogopoa oobeMoM 6,72 1. Onpenenure Me. B penieHnn ucnons3yiire
3aKOH 3KBHBAJICHTOB.

4. IIn0THOCTB pacTBOPa a30THON KUCIOTHI ¢ MaccoBoii poneir HNO3 40% pasHa 1,25 r/mi1. Beraucnute MOnsIpHOCTb, HOPMaJIbHOCTD U
MOJISIBHOCTB 3TOTO PacTBOPA.

5. YcraHoBure GopMyny HHAMBUAYAIEHOIO XMMHUUYECKOTO COeTUHEHNS, coaepxkamiero 34.6 % natpus, 23.3 % docdopa n 42.1 %
KHCITIOpOoJia [0 Macce.

6. Kakoii 00beM BozbI (TUIOTHOCTH 1) mOTpeOyeTcsl Uik paCTBOPEHUS caxapa Maccoi 8 rpaMMOB, €CJIM B IPUTOTOBJIICHHOM pacTBOpe
KOHIIEHTpauus JOmKHa ObITh 1%?

7. Onpenennth KOHCTAHTY ruaponu3a 0,1H pacTBopa cynbduaa Kamus.

8. PaccraBbTe cTrexuomerpudeckue K03 GUIMEHTHI B YpaBHEHUH peakiuu MetoaoM nonypeakiuii: KNO2 + KMnO4 + H2S04 —
MnSO04+K2S04+KNO3+H20

3. [IpuMepHBIii BAPHAHT KOHTPOJIBHOM PabOTHI JIJIsl TPOMEKYTOUHOM OIICHKH 3HAHHUN CTY/ICHTOB
BAPUAHT 1

1. Haiimure 00beM BOIOpO/Ia, KOTOPBIH BBIICIUTCS MPU MPOIMYCKAHUU TOKA CHUIION B 5 A B TeueHue 3,5 4 uepe3 BOIHBIN pacTBOp
CEPHOI KUCIIOTHI.

2. Ycranosute GpopMyiTy COJIM, IPH JIEKTP OJIM3€ BOAHOTO PACTBOPa KOTOPOW HA KaTOJE BBIACISETCS BOAOPOA M HAMTUILIUTE
COOTBETCTBYIOIIME PEAKIINH.

a) ZnCl12 6) FeSO4 B) CuBr2 r) Ca(NO3)2

3. O0pazyercs Jin ocasiok cyiabdata cepedpa, ecu k 0,02 M pactBopy AgNC3 nobaButh paBHbIi 00beM 1 H. pactBopa H2SO4?

4. OnpenenuTe peanbHbINA MOTeHIIHAT cUcTeMbl As43-/As33- st COOTBETCTBYIOIIEH MOTypEaKIIu B KUCIIOH cpene, ecnu [As43-]=1M,
[As33-]= 1M, [H+]=1M.

© O®I'BOY BO «Uenl'V»




MUHOBPHAYKHM POCCUN

\ (DeﬂepanLHoe ToCy1apCTBEHHOC 6IO£[)KC’1'HOC 06pa30BaTeJII)HOe
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$[

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiiesl "OOImIas 1 HeopraHMYecKass XUMUS' 110 HalPaBJICHUIO MTOATOTOBKH (CIEIHaTbHOCTH)
04.03.01 "Xumus" HampaBIeHHOCTH (IPOGIUTI0) AHATATHIECKast XUMUSA M XuMudeckas sxcrieptiza PI'5OY BO cTp. 16
«enl'Y»

5. Paccuntath D/IC ameMeHTa, COCTOSIIETO U3 HUKEIICBOTO AIEKTPoIa, morpyxeHHoro B 0,1M pactBop NiSO4 1 MeTHBIM 3JIEKTPOIOM,
norpyxeHueIM B 1M pacteop CuSO4.

6. Jlonuiyre NpoAyKThl peaKU M ypaBHSITE ¢ OMOLIbIO METO/IA IOypPEaKIMA:

Hurpat mapranua (II) + oxcup cBunua (IV) + a3oTHas kucinora—..............

4. IlpuMepHBIH BapuaHT KOHTPOIBHOM pabOThI AT IPOMEKYTOUHON OIIEHKH 3HAHUH CTYICHTOB
BAPUAHT 1

1. Paccuuraiite ckopoCTh peakiiuy MEX 1y pacTBOpaMU XJIOpUa Kalus U HUTpatTa cepedpa, KOHIEHTPAlul KOTOPBIX COCTAaBIIIOT
coorBercTBeHHO 0,2 1 0,3 mons/i1, a k=1,5-10-31-Momnb-1-c-1.

2. Bo ckonbKO pa3 yMEHBILIUTCSI CKOPOCTh NpocToi peakuuu A+2B=C, koraa npopearupyer oJ0BUHA BEIECTBA A, II0 CPAaBHEHHUIO C
Ha4aJIbHOM CKOPOCTHIO?

3. Haiinure 060beM Bo10pO/a, KOTOPBIH BBIAEIUTCS IPU NPOITYCKAaHUU TOKA CWIION B 5 A B TeueHue 3,5 4 yepe3 BOAHBLI pacTBOp
CEpHOI KUCIIOTHI.

4. PaBHoBecue B cucreme SO2(1)+F2(r)«> SO2F2(r) ycTaHOBMIIOCH NIPH CIIEAYIOLIMX KOHIICHTPAUIX Y4aCTHUKOB peakiun: SO2F2 —
0,06 monb/1, dTopa u okcuna cepsl — 1o 0,02 Momnb/a. Kak H3MeHsTCS KOHLEHTpaluy GTopa ¥ OKCHJIA CEPbI IPU MOBBIILICHUH
koHnenTpanuu SO2F2 no 0,09 mons/n?

5. 'anbpBaHUYECKUH 3JIEMEHT COCTOMT U3 CEPEOPSHOro EKTPO/Ia, IOrPYKEHHOTO B paCTBOP HUTpaTa cepedpa ¢ KoHIeHTpauuei 1M, u
CTaH/IapTHOIO BOAOPOAHOrO 3j1eKTpona. HamcaTh ypaBHEHUS JIEKTPOAHBIX IPOLIECCOB, IPOUCXOIINX Ha KaTOAE U Ha aHOJE.

6. Boruuciuts pH 0,4% pactBopa rugpokcuna Hatpus (IWI0THOCTH 1,04 v/mi).

7. 'anbBaHUYECKUH 3JIEMEHT COCTABJIEH U3 CTAHAAPTHOrO IUHKOBOT'O 3JIEKTPOJIa M XPOMOBOT'O JIEKTPO/Ia, HOIPYKEHHOTO B B pacTBOD,
cozpepxanuii nons! xpoma (III). I[Tpu xakoii koHenTpanuu HoHoB XxpoMa (III) 3ac 3Toro nemenTa OyneT paBeH HyJIH0?

[TpumepHBIEe KOHTPOJIBLHBIE PAOOTHI I 2 ceMecTpa

BapuaHT KOHTpOJIBHOM paboTHI AJ1s1 IPOMEKYTOUHON OIEHKH 3HAHUH CTY/ICHTOB
BAPUAHT 1

1. JTaiiTe Ha3BaHUS KOMILJIEKCHBIM COCTUHCHUSIM.

[Co(NH3)5Cl1]CI12;

[Cr(CO)6];

H2[PtCI6].

2. Hanumwure popmMyiny KOMIUIEKCHOTO COETMHEHHSI.
[enTakapOOHWITHIPOMAPTaHeIl

[epxnopar nuamuncepedpa (1)

T'unpoxcun muammuHcepebpa (1)

3. Onpenenutsb 3apsa komiuiekca 1 KU komriekcooOpazoBaTens.
[Fe(CO)2(NO)2];

[Cr(H20)5Cl];

[Pt(CN)4Cl12]

4. CoueranueM 4acTuil coctaBbTe Bo3MokHbIe popmynbl KC, ecnu KU(Co)=6.
Co 3+; NH3; H20; Cl1

5. C nomorupto Merona MBC onpenenure tun rudpuauzaiuy 1 reomerpudeckoe crpoenue B kommiekce K2[Cu(CN)]4.

6. K pactBopy PtC14*3NH3 npubasuiu pacTBop HUTpaTa cepedpa. B ocasok Beiman xiaopus cepedpa, Ha 00pa3oBaHHE KOTOPOro
3arpaueHo 1 moms AgNO3. Hamumure Bo3moxkuyto ¢popmyiy KC, otBer ob6ocHyiiTe.
7. CocraBbTe 3HEpreTuueckyro nuarpammy MMO mis K2[MnCl4].

[TpuMepHBIi BApHAHT KOHTPOJIBHON pabOoThI JJIsi MPOMEKYTOUHOM OLICHKH 3HAHUH CTYICHTOB
BAPUAHT 1

1. Yxaxure GpopMyTy COIH, KOTOpas MOJBEPracTCs THAPONIN3Y U MO KaTHOHY, U TI0 aHUOHY:
a) AICI3 6) Na2S03 B) NH4HS r) NH4NO3

2. I'uznponusy He NOABEPraeTCs:

a) MeTHJIALeTaT; 0) arleTaT HaTPHs; B) OPOMUJ HATPUS; T) KapOUI aFOMUHUA.

3. Kakas conb He moaBepraercs rupoansy?
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a) NH4Cl 6) A12(SO4)3 B) CuSO4 r)CaCl2

4. Cpena pacTBopa B pe3y/ibTaTe THAPONIN3a Cyab(aTa aMMOHHS:

a) cnaborenovynas; 0) IeNoYHas; B) KHCIas, T) HEWTpaibHasl.

5. YkaxwuTe, Kakoe ypaBHCHHE OIMCHIBACT TUIPOIN3 CYIb(GHIA HATPHS 10 IIEPBOH CTYNCHH:

a) NaHS + HOH = NaOH + H2S

6) S2- + HOH = HS- + OH-

B) HS- + HOH = H2S + OH-

r) Na+ + HOH = NaOH + H+

6. JIo6aBieHue Kakoro BELIECTBA K BOAE IPUBEET K yMeHbIleHuto pH Hinke 77

a) BaO ©6) Ca(NO3)2 B) AI(NO3)3 r)K2SO4

7. YkaxwuTe, B pacTBOpPE KaKOH COJU JTAKMYC KPAaCHEET:

a) Na2S 6) Cu(NO3)2 B) NaNO3 r) CaCl2

8. IIpu 298 K pH 0,049 M pacrBopa KCN pasen 11. Onpenenutb KOHCTaHTY AUCCOLUAIIMN CHHUIILHON KUCIIOTHI TIPH YKa3aHHON
TeMIIepaType.

9. Onpenenuts pH 0,01 M pactBopa Na3AsO4 ripu 298 K, eciii KOHCTaHTBI IUCCOIMALIUH MBIIIBSIKOBOM KUCIIOTHI TP YKa3aHHON
Temreparype cooTBeTcTBeHHO paBHbl: Kil= 5,98%10-3; Kn2= 1,05x10-7; Kn3=3,89x10-12.

10. Paccuurats Kr, a r 1 pH pactBopa NH4NO2 npu temnepatype 298 K, ecnu npu ykazannoit temneparype Kn(HNO2) =4x 104 u
Kn(NH40H) = 1,79% 10-5.

[TpumepHBIi BapuaHT KOHTPOJIBLHON pabOoThI JIsi MPOMEXYTOUHOM OLIEHKH 3HAHUH CTYICHTOB
BAPUAHT 1
1. Ipu snekTponn3e BOAHBIX PACTBOPOB KAKUX COJIEH Ha aHO/IE MOXKET OBbITh MOITY4eH KHCI0poa?

a) Mg(NO3)2 6) BaCI2 B) CuSO4 r) NaBr

2. ®dopMyia COJH, TP AJIEKTPOIN3E BOJHOIO PACTBOPA KOTOPOIi Ha KATOIE BBIACISICTCS BOIOPO
a) ZnCI2 6) FeSO4 B) CuBr2 r) Ca(NO3)2

3. Ilenoyb MOXKHO HOJYYUTh ITyTEM AJISKTPOJIN3a PACTBOPA
a) ZnSO4 6) KCl1 B) CuBr2 r) AgNO3

4. YcTaHOBUTE COOTBETCTBHE MEX Ty (DOPMYIOH BelecTBa U MPOTYKTOM, BBIIEIISIFOLIMMCS Ha KaTOJE P JIEKTPOIN3€E BOAHOTO
pacTBopa BellecTBa:

®dopmyra BelecTBa IIponykr Ha kaTone

A) CuBr2 1) H2

B) NaCl 2) Merann

B) K2S04 3) H2 + meramn
I') AgNO3 4) 02

5) H20

6) ranorexH

5. 3a 10 MuH U3 pacTBOpa IUIATHHOBOM conu TOK cuiioi 5 A Beigenw 1,517 v Pt. OnpenenuTs S5KBUBaJICHTHYIO MAacCy TUIATHHBI.
6. CocTaBUTh ypaBHEHUS IPOIIECCOB, MPOTEKAIOIINX MPH JeKTponm3e pacmiaBa NaOH ¢ nHepTHRIMH 35IeKTpoIaMu.

6.3. TunoBbie KOHTPOJIbHbIC¢ BOIIPOCHI U 3alaHUsA AJIA l'lpOMe)RyTO'{HOﬁ aTTreCranuu

Bonpocs! k 3k3aMeHy 1O JUCIUIIINHE

1 cemectp:

1. Tlpenmer u 3agaun xumuu (OITK-1). Tlnan otBera: XvMus Kak CUCTEMa 3HAHHUI O BELECTBAX - KX COCTABE, CTPOCHUH U XMMHUYECKOM
cs3u. [IpenMer u 3aja4n XUMHN.

2. OCHOBHBIE ITOHATHS U 3aKOHBI Heopranudeckoit xumuu ([TK-3). Tlnan oTBeTa: 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIEHUH, 3aKOH ABOTaJIpo, 3aKOH SKBUBAJICHTOB.

1. Ctpoenue atoma (OITK-1). ITnan orBera: CTpoeHHe aToMa- COBpEMEHHasi MO/ielib. BOTHOBAas pUpoa AIIEKTPOHA. Y paBHEHHE
Ipenuarepa. BoxroBast GyHKIWS.

2. Ilonsarue o kBanTOBBIX uncnax (OIIK-1). ITran otBera: s-, p-, d- u f~opburamu. AToMHBIE OpOUTAIH, HX TPAHUIHEIE TOBEPXHOCTL.
3. Hopsnok 3amonHeHws 3MeKTpoHaMu aToMHbBIX opouTaneit (OIIK-1, TIK-3). [Tnan orBera: ITopsmok 3amonHeH:s 3IEKTPOHAMA
aToMHbIX opouranet [Ipuarmn [Taymu. [IpaBuno Xyramna. [IpaBuno KireukoBckoro.

4. Ilepuoamaecknii 3akoH (OIIK-1). Ilnan orBeta: IloHATHA: pagnyc ¥ SHEPTHS HOHU3AILIN aTOMA, CPOJICTBO K
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anextpoHy. CoBpemenHas popmymuposka [lepnoxnaeckoro 3akoHa. Ctpykrypa Ileprnoandaeckoii CHCTEMSBI U ee CBSI3b C JIEKTPOHHON
CTPYKTYpO# aTOMOB. [IepHOIMYHOCTE B M3MEHEHNH SJICKTPOHHON KOH(HTYpariy aToMoB. [IepHobl U rpyIIbL.

5. Ilepnognunocts B Tabmuue Menneneesa (OIIK-1). [Inan orBera: IlepnomuyHOCTE B M3MEHEHUH BEJIMYUH PAJNYCOB, SHEPTHH
HOHM3ALMHU, CPOJICTBA K JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH aTOMOB. 11eproMYHOCTh B U3MEHEHUU CBONCTB IIPOCTHIX BEILECTB U
OCHOBHBIX XHMHYECKHX COCIMHEHHI (OKCHIBI, THAPOKCU/IBI, FAIOT€HHIIBI).

6. Xumnueckuit anement (OIIK-1). ITnan otBera: IlepexonHble U HENEPEXOIHbIE SIEMEHThI. DIEMEHThI-METAILIbl U
3JIEMEHThI-HEMETAILIIbL.

7. OcHoBHBIe THITB! xuMudeckol cBsi3u (OIIK-1). [nan otBera: XapakTepHCTHKH XUMUYECKOH CBSI3M B MOJICKYJIax: SHEPTHs, JUIHHA,
BAJICHTHBIH yroJI, TOPSIIOK (KPaTHOCTb) U TTOISAPHOCTS.

8. Meton BanenTHsix cBszelt (MBC) (OIIK-1). Inan orsera: s-, p-cBsi3biBanue. [IpencraBiieHne o ruOpuIM3alul aTOMHBIX
opOuraeii. ['eoMeTpusi MHOroaTOMHBIX MOJIEKY:I: Mozienb [ niecru.

9. Meron monexysipubix opouraneit (MMO) (OIIK-1). [Tnan orBera: OCHOBHBIE MOHATHA. DHEPTrEeTHYECKUE AUArpaMMBbI.

10. Xumnueckuii cBsizb (OIIK-1). ITnan orBeta: MonHas cBsi3b. Metamuinueckas cBsizb. BonopoHas ces3b. Cuibl Ban-aep- Baasbca.
11. 3agaun xumuueckoil tepmonunamuku (OIIK-1). ITnan orseta: ITonsaTHs: cucteMa (CUCTEMbI OTKPBITBIE, 3aKPITHIE U
H30MPOBAHHBIE), ApaMETPbl COCTOSIHUS, SHEPrHs, paboTa, TeIoTa, paBHOBeCHE. TepMoanHaMUUYEecKHe IpoLecchl (00paTHMBIE,
HeoOpaTHMBbIE, CAMOIIPOU3BOJIBHBIE M HECAMOIPOM3BOJIbHbIE). [ToCTynaThl TEPMOUHAMUKY.

12. Ilepssrii 3axoH TepmoauHaMuky (OITK-1). [Tnan otBera: BuyTpennss sneprus. Temnora u padora. Duransnus. TerioBoid addext
XUMHYECKON PEaKIIUH.

13. 3axoH I'ecca (OIIK-1). Ilnan orBera: 3akoH I'ecca, OCHOBHBIE MONOXKEHHS. TEPMOXUMUYECKHE PACUETHI.

14. CrangaptHoe cocrosnue (OIIK-1). Ilnan oTBeTa: cTaHIapTHBIE SHTAIBIMN XUMUUECKUX peakuuil. DHTanenus oopa3oBaHusl.

15. Bropoii 3akon TepmoarHamuku (OIIK-1). ITnan orBera: DHTponus. CTaTUCTUYECKOE TOIKOBAHUE SHTPOITUH. 3aBUCUMOCTD
SHTPONUY OT TeMuepaTypbl. CTaHIapTHas SHTpONus. VI3MeHEeHHe SHTPONUH MTPU (PA30BBIX NMEPEX0IaX U XUMUYCCKUX PEAKIIHAX.

16. Dueprust 'nd6ca u sueprus I'ensmromnsua (OIIK-1). ITnan otBera: OcHOBHBIE hOpMyIIBI pacueTa. 3aBUCUMOCTb OT
TepMoarHaMuueckux daxropos. [TonsTrue akTuBHOCTH. Kputepnu camorpon3BoIbHOr0 NPOTEKAHMUSI IPOLIECCOB B PA3IMUHBIX
cucTeMax.

17. ®azosbie papHoBecust (OITK-1). ITnan orera: [IpaBuio a3z 'n66ca. [TonsTHs Ba3a, KOMIIOHEHT, YUCIIO CTENIEHEH CBOOOIBI.

18. ®a3zoBas quarpamma Boasl (OITK-1). [Tnan orBera: Hapucyiite Gpa3oByro quarpaMmy BOJbl, OMUIINTE JTUHUH TUIABJICHUS,
KpUCTAJIN3aluy, KuneHus u T.71. [loHsTre TpoitHOM TOUKU U CBEpXKPUTHYIECKOro cocTosiHUS. Y paBHeHue Knay3uca- Knaiinepona.
19. ®azoBbie paBHOBecHs B IByXKoMITOHEHTHBIX cuctemax (OITK-1). ITnan orBera: CucteMbl ¢ HEOrpaHUYEHHOW PACTBOPUMOCTBIO.
JIunnu conunyca, nukBunyca. Ilonstie 3BTeKTUKU. CUCTEMBI HBTEKTHYECKOT0 TUMa. CHCTEMbI ¢ XUMUYECKHUMH COSANHEHHSIMU
IUIABSIUMHUCS. KOHTPYSHTHO M HHKOHTPYIHTHO.

20. Xumnueckoe paBHoBecue (OTIK-1). [Tnan orBera: Y ciioBUs XUMHUYECKOTO paBHOBecHsl. KOHCTaHTa XUMHUYECKOT'O PABHOBECHS KaK
Mepa IITyOuHbI IPOTeKaHus npoueccoB. OaKkTOpkI, BIUSIONINE HA BENUYMHY KOHCTaHTHI paBHOBecHs. CMeNIeHue XUMHYECKOTO
paBuoBecus. [Ipunnun Jle [atense. Mcnonb3oBanue cTaHIAPTHBIX SHTAIBIUN U SHTPOIHHU IS pacyeTa XUMUYECKUX PAaBHOBECHI.
21. PactBopsl (OIIK-1, OIIK-2). ITnan orBera: [Tonsatue pacrBopa CrocoObl BEIpaXKEHUs COCTaBa PACTBOPOB. J{MCTIEPCHBIE CHCTEMBI:
CYCIIEH3UH, SMYIILCHH, 3011. 3aKoH TuHOAM.

22. Ocaxnenue ManopactBopuMsbix coneit (OTIK-1, OIIK-2). [Tnan orBera: PactBopuMocTs BelecTB. BiusiHue ycnoBuii Ha
pactBopumocts. [IponsBenenne pactBopumocty. [IpaBuio pacTBOPUMOCTH.

23. KosturaTBHBIC CBOMCTBA PacTBOPOB HEAeKTposiuToB U Anekrponutos (OIIK-1, OITK-2). Ilnan orBera: naBieHue
HACBHILICHHOTO Mapa (3akoH Payns), MoHWKeHne TeMIiepaTypsl 3aMep3aHus (KPHOCKOTIHS ), TIOBBIIIEHUE TeMIIEPaTyphl KHIICHUS
(30ynuockomnst), OCMOC U OCMOTHYECKOE aBieHue (ypaBHenue Bant-T'opda).

24. Teopus anektponutndeckoit quccouunanuu (OIMK-1, OIIK-2). ITnan orBeta: CunbHbIe U cliaObie AeKTpoiauThl. CTerneHb u
KOHCTaHTa IUCCOLUALIIH.

25. Knaccuueckas Teopusi Appenuyca (OITK-1, OIIK-2). ITnan otBeta: Teopust AppeHnyca u ee orpanndeHusi. [IoHATHe KUCIOT U
ocHoBaHui. CUITbHBIE U cilaOble 2MeKTpOouTHL. [IOHATHE O CTEeNeHH U KOHCTaHTE JUCCOLMAIINH.

26. CoBpeMeHHbIe npecTaBieHus o kucinotax u ocHoBanusx (OITK-1, OITK-2). ITnan oreera: Teopus bpencrena - Jloypwu.
KoHCTaHTBI KHCTIOTHOCTH U OCHOBHOCTH. CONpPSIKEHHBIE MAPHI.

27. Tupponus (OIIK-1, OIIK-2). [Tnan oTBeTa:rHIpONIN3 COeH U KOBAJICHTHBIX OMHAPHBIX COCAMHCHHUH.

28. Astonporonu3 (OIIK-1, OITK-2). ITnan orBera: Koncranta aBronporonusa. [Toustue o pH. BbiBog KOHCTaHTBI aBTOMPOTONH3A.
KHCOTHO-0OCHOBHBIE MHIUKATOPEL.

29. Teopus JIstouca (OTIK-1, OIIK-2). [Tnan oTBera: KUCIOTH U OCHOBaHUS 110 JIbtoucy. OrpaHHUYCHUS] TCOPUH.

30. Bydepnsie pacteopsl (OITK-1, OIIK-2). ITnan orBeta: [Toustus. I[pumepsl. Pacuer pH mist 6ydepHoro pacteopa.
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31. OkucnurensHo-BoccTaHoBuTeNbHBIE peakunu (OIIK-1, OIIK-2). IInan orBera: OcHOBHBIE TOHATH. DneMeHT [lanuens.
I"anbpBaHMYECKUI 31EMEHT, IEKTPOIUTUYECKAs ueiika. DIeKTpoHbIi noTeHuan. CTaHIapTHBINA 371€KTPOAHBIN TOTEHIUAI.
CranaapTHbIil BOOOPOAHBIN 351eKkTpo]l. YpaBHeHUe HepHera. CBSA3b KOHCTAHTHI PABHOBECUS CO CTAaHAAPTHBIMU NOTEHIHATAMU.
@DaKTopsl, BIUAIOLINE HA HAIIPABIEHNE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

32. Xumuueckas kuHetuka (OIIK-1, OIIK-2). ITnan orBera: CKOpOCTh XUMUYECKON PEAKIINHU, €€ 3aBUCUMOCTb OT IIPUPOJIbL U
KOHIIEHTpAllUU PEAreHTOB, TeMIepaTyphl. I1opsaoK U MOJIEKYISIPHOCTh PEAKIIH.

33. KoHcranTa ckopocty 1 ee 3aBucumocth oT Temreparypsl (OIIK-1, OIIK-2). Ilnan orBera: YpaBHeHue AppeHuyca. JHeprus
aktuBauuu. YpasHenue Baut-T'odda.

34. IloHATHs O MEXaHU3ME PEAKLMI B TOMOI€HHBIX U rereporeHHslx cucremax. (OIIK-1, OIIK-2).

35. Karamusz (OIIK-1). ITnan orera: [lonsitue o xarasnuse. Ponb 1 MexaHnu3M JIeHCTBHS KaTallU3aTopa.

36. KommutekcHole coenunenus (OIIK-1). [Tnan orBera: Homenkunarypa, kiaccuduxanus, crpoeHue, coiictsa. [Tonsarue o KUY, 3apsze,
nenratHoctu. Teopust TKIT, MBC u MMO, npuMeHUTEIHHO K KOMIUIEKCHBIM COETHHEHUSIM.

37. Konnencupoansnoe cocrosinue Bemiecta (OIIK-1, OTIK-2). [Tnan orera: [TonsTne 06 arperaTHbIX COCTOSIHUSX,
KPUCTANIMYECKUX PELIETKaX, JaIbHEM U OJIMDKHEM NOpsiIKe CBsi3eil.

2 cemectp:

1. Bopopon (OIIK-1, OIIK-2, IIK-1). ITnan orBera: O0mue cBeeHus. XUMHYecKasi akTUBHOCTb. CoennHenus Bogopona: I'napumpl.
Bopna. Ilepokcun Bogopona.

2. Xumust snemenToB 1A rpynmsl (OIIK-1, OIIK-2, ITK-1). ITnan otBera: JIutuil, HaTpuil, Kanuii, pyouauii, nesuit. O0mue cBoHcTRa.
KauectBeHHOEe 0OHapyX)eHHE.

3. Xumus snemeHToB [A rpynmet (OIIK-1, OIIK-2, TIK-1). [Inan oTBeTa: OKCHIBI, IEPOKCHIBI, HAIEPOKCHABL. [ uapusbl,
raJIOTeHUIbI, KOMILIEKCHBIE COCAMHEHHS, THIPOKCHU/IBI.

4. Xumus snementoB 2A rpynmsl (OITK-1, OTIK-2, T1K-1). I1nan orBeta: beppunuii, Maruuii, kanpLuuii, CTpoHIMH , Gapuii.
®duznyeckre U xuMuuecke ceoiicra. Kucimoponusie u Bonopoansie coenunenus. Mx cBoiicTBa. 'mAPOKCHIIBI 3TUX IIEMEHTOB.
[IpumeHenne 1 HaXOXJICHUE B IPUPOJIE.

5. Xumus snementoB 3A rpynmnsl (OIIK-1, OIIK-2, TIK-1). ITnan orBeta: bop, antomunuii, raumi, naani, tamuuid. Gusudeckue u
XUMHYECKHE CBOWCTBA. PacTBOpeHue B KucioTax, menodax. Kucnoponusie u Bonoponssie coennHenus. Vx cpoiicta. ['uapokcuabl
9THX 37eMeHTOB. [IpuMeHeHne u HaXoXIeHUE B IPUPOJE.

6. Xumus snementoB 4A rpynmnsl (OIIK-1, OIIK-2, TIK-1). [Tnan otBeTa: Yriepoa, KpeMHHiA, TepMaHHii, 0JIOBO, CBHHEII.
OcobeHHocTH XUMUH yriepona .OKcuaHble coeAuHeHus yriiepoa. @u3ndeckue 1 XUMUUECKHE CBOMCTBA HJIEMEHTOB TPYIIIIBL.
Kucnoponusie u Bogoponnsie coenunenus. Ux ceoicta. I'uapokcuipl 3Tux aneMenToB. [IpuMeHenne u HaxoxAeHre B IpUpoJe.

7. Xumus snementoB SA rpynmnst (OIIK-1, OIIK-2, TIK-1). [Tnan otBeta: A30T, pocodp, MbILIBSK, CypbMa, BUCMYT. OCOOCHHOCTH
XHMHUH a30Ta U Gpocdopa. Puznueckue U XUMHUUECKUE cBoMcTBa. KucnopoaHbie 1 BOJOpOAHbIC coenHeHus. FX cBoiicTBa.
[IpumeHenne 1 HaXOXJICHUE B IPUPOJIE.

8. Xumus snementoB 6A rpynmnsl (OITK-1, OTIK-2, TIK-1). ITnan orBera: Kucnopon, cepa, cenes, temnyp. u3nyueckue 1 XMMHUECKHUE
cBoiicTBa. OKCHABI, AUOKCHIBI U TPHOKCUABI CEPHI, CelieHa, TeJurypa. KuciaopoaHsie KUCIOTHI CEphl, CeleHa, TeIypa.

9. Bonopoansie coequnenusi. x cpoiictBa. [IpuMenenue u HaxoxaeHue B IPUPOJIE.

10. Xumus snementoB 7A rpynmsl (OIIK-1, OIIK-2, [TIK-1). [Inan orBera: 'anorensl. @u3nueckue 1 XUMUYECKUE CBOMCTRA.
Kucnoponusie u BomoponHsie coetuHeHHs. XIOPCOAepKAIIIe KUCIOThI U uX conu. Mx cBoiicTBa. [Ipumenenne u HaxoxxaeHne B
IpUpoze.

11. Xumus snementoB 8A rpynmsl (OITK-1, OIIK-2, TIK-1). [Tnan orBera: 6maropoassie ra3pl. Du3ndeckre 1 XUMHUYECKUE CBOMCTRA.
[Ipumenenne.

12. Xumus anementoB 1B rpymmsr (OITK-1, OITK-2, TIK-1). [Tnan orBera: Menp, 3051010, cepedpo. Pusnveckue U XMMHUUECKHE
cBoiictBa. Okcuabl 3THX 1eMeHToB. x cBoiicTa. ['unpokcuer. KommnekcHsie coenunenus. [IpuMenenne v HaxoxXIeHne B IPUPO/IE.
13. Xumus snementos 2B rpymmsr (OIIK-1, OITK-2, TIK-1). ITnan orsera: llunk, kaamuii, pryTh. ®u3ndeckrue U XUMHUUECKUE
cBoricTBa. OKCHIIBI ATUX AeMeHTOB. VX cBoiicTBa. 'mapokcunbl. KomiiekcHbie coenuuenns. OcOOEHHOCTH XUMHH PTYTH.
Coenunenust Cu, Ag, Au (I). l'anorennasl. Coeaunenus Cu, Ag, Au (II). Coenunenus Au (I11).

14. Xumus snementoB 3B rpymmsr (OITK-1, OIIK-2, TIK-1). ITnan otBera: CBoiicTBa 3JIEMEHTOB IMOATPYIIBI CKAHIUS W MX
coeauneHuid. CBOWCTBA, METOJIBI OTy4eHUS, MpuMeHeHne. OcoOeHHOCTH f-311eMEeHTOB. DIEKTPOHHOE CTPOCHHE , CBOMCTBRA,
KOMILJIEKCOOOpa30BaHuUE.

15. Xumus snemento 4B rpymmsr (OITK-1, OITK-2, TIK-1). [Tnan otBera: TMTaH, TUPKOHUM, radHUHA. DU3NYECKHE U XUMHYCCKHE
cBoricTBa. OKCHIIBI ATHX AJIeMeHTOB. VX cBolicTBa. 'mapokcuabl. Komruiekcubie coeanueHnst. OCOOEHHOCTH XMMHH THUTaHA.

16. Xumus snementoB 5B rpymmsr (OITK-1, OITK-2, TIK-1). [Tnan orBera: BaHanuii, HHOOUH, TaHTami. DU3HYECKUE U XUMHUUECKUE
cBoricTBa. OKCHIIBI ATUX AeMeHTOB. VX cBolictBa. 'uapokcunbl. KomriekcHbie coenuuenns. OCOOCHHOCTH XMMHH THTaHA.

17. Xumus snemenTos 6B rpymmst (OIIK-1, OIK-2, TIK-1). ITnax otBeta: XpoMa, MOIHOEH, BOIb(paM.
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dusnueckue 1 XUMUIeckue cBoiictBa. OKCHIbI 3THX 311eMeHTOB. Mx cBoiicTBa. ['uapokcupl. KomrekcHble coequHeHHs.
OCO0EHHOCTH XUMUU XpOMa.

18. Xumus snementoB 7B rpymmsr (OIIK-1, OIIK-2, TIK-1). ITnan orBera: mapranen, TexHenuii, peauii. usnyeckne 1 XuMU4ecKue
cBoricTBa. OKCUIbI 3TUX eMeHTOB. VX cBolictBa. I'mapokcunbl. KommekcHsie coennuenns. OcoOEHHOCTH XMMHUH MapraHia.

19. Xumus snementos §B rpymmsr (OIIK-1, OIIK-2, TIK-1). ITnan orsera: Xenes3o, ko0ansT, HUKeNb. PU3NUECKHE U XUMHYECKHE
cBoricTBa. Okcuapl 3TUX AeMeHToB. Ux coiictBa. ['mapokcunpl. KomruiekcHbie coeqnnenus. [I[puMeHeHne n HaX 0K IeHUE B IPUPOJIE.

6.4. Kpurepun oneHuBanus

Texymuid KOHTPOIIb 3HAHUH CTYJIEHTA 110 TUCLUIUIMHE OCYILECTBIISIETCS IIyTEM KOHTPOJIS 32 BBIIIOJHEHHEM J1a00pPaTOPHBIX PaboT U
Ca4yM 10 HUM OTYETOB.

J1J1s IpoBepKH TEOPETHYECKUX 3HAHUH 110 JUCLMIUIMHE MPEIYCMOTPEHO BBITIOJIHEHHE KOHTPOJIBHBIX paboT U caya KOJIJIOKBHYMOB.
[TpoMexxyTOYHBII KOHTPOJIb OCYILIECTBIISIETCS B OpME MMCHbMEHHOI'0 9K3aMEHa B KOHIIE CEMECTpa 1o OuiieTam, KOTopbie
c(hopMHpPOBaHbI KOMOMHAIMEH BOIIPOCOB K 3K3aMEHY.

KpI/ITepI/II/I OLICHMBAaHWs YCTHOI'O OTBE€TA HAa KOJUIOKBUYME

OrieHKa OTBETOB MTPOU3BOIUTCS MO MATHOAIUTLHOM IIKAJIe M BBICTABIISIETCS COTJIACHO KPUTEPHSM, TIPUBEICHHBIM HIDKE.

Ouenka«S» (omm4Ho) — [ToHO pacKphITO cofepKaHue MaTepralia OuieTa: HCUEpPIILIBAIOIINE U apTYMEHTHPOBAHHBIC OTBETHI Ha
BOIPOCHI B OmiieTe. MaTepuai U3JI0KeH IPaMOTHO, B ONPEACIICHHOM JIOTHYECKO! MOCIIEI0BATEIbHOCTH, HE TPEOYET JOMOTHUTEIBHBIX
MOSICHEHHH, TOYHO UCIIONIB3YEeTCsl TEPMHUHONIOIHS. J[eMOHCTPHPYIOTCS TTyOOKHE 3HAHMS IMCLUILUINH ClIeHUaIbHOCTH. [{aHbI
000CHOBaHHbIE OTBETHI Ha JIOMOJHUTEIILHBIC BOIPOCHI PETIOAABATEIS.

Ouenka«dy (xopoiio) — OTBEThI Ha TIOCTABIICHHBIC BOITPOCHI B OWJIETE MU3JIAraroTCsl CHCTEMATH3UPOBAHO U IOCIIEI0BATEIBHO.
JIeMOHCTPUPYETCsl yMCHHE aHATM3UPOBATH MaTEPHal, OHAKO HE BCE BBIBOIBI HOCSAT apI'yMCHTUPOBAHHBII U JOKa3aTeNbHbIN
XapakTep, B M3JI0KCHHUH JIOMYIICHbI HEOOJbIINE HETOYHOCTH, HEHCKaXKAIOIIIE COiepKaHue OTBeTa. MaTtepual u3jaraercsi yBepeHHo,
B OCHOBHOM IIPAaBHJIBHO JaHBI BCE ONPE/ICICHUs U MOHsTH. [Ipu OTBETE HA [OMOTHUTENBHBIC BOIIPOCHI IIPEIIOJaBATEIs [IOTHEIC
OTBETHI JaHBI TOJIBKO [IPHU [TOMOILM HABOSIIMX BOIPOCOB.

Ouenka«3» (yIOBIETBOPUTENBHO) — HEmonHo iln Hermocae10BaTebHO PACKPHITO CO/IEpPKaHNe MaTepraa, Ho MoKa3aHo odiee
MOHUMaHKE BoIpoca. VIMeuch 3aTpyAHEHHS MK JIOMYIICHbI OIINOKH B OMPEICICHUN MOHSTHI, HCIIONB30BAHUN TEPMUHOIOTUH,
HCIPABJICHHBIC [TOCIIC HABOSIMX BOMPOCOB. J[eMOHCTPHPYIOTCSI IIOBEPXHOCTHBIC 3HAHMS AMCLUILINH CIICHUATbHOCTH; HMEIOTCS
3aTpyJHEHUS ¢ BBIBOAaMH. [Ipy OTBETE HA OIOIHUTEIBHBIC BOIIPOCHI MPEIOAABATENSI OTBETHI JAIOTCS TOJIBKO [IPU MOMOLIH
HABOJSLIMX BOIIPOCOB.

Onenka«2» (HEYZOBIETBOPUTEIBLHO) — MaTeprai n3naraeTcst HermocyieA0BaTeIbHO, COMBUMBO, HE IPECTABIISICT ONPEICICHHON
CHCTEMBI 3HAaHHH 0 AUCIUIUIMHE, HE PACKPBITO €r0 OCHOBHOE coJieprkaHue. JlomyIieHsl rpyOble OMHOKH B ONpENeNIeHUIX U ITOHATHSX,
IIPY UCII0JIb30BAHUU TEPMUHOJIOTUH, KOTOPbIE HE MCIPABJIEHBI [I0CIIE HABOAAIIMX BOIPOCOB. JIeMOHCTPUPYET HE 3HAHUE U
HEIMOHMMAaHHE CYIECTBA 3K3aMEHAIIMOHHBIX BONPOCcoB. He 1aHbl OTBETHI HAa JONOIHUTENbHbBIE HIIM HABOJSALIUE BOIPOCHI
IpenogaBaTesl.

Kputepun orieHku 1abopaTopHOit paboThI
MakcuMasbHbIH 6asuT 3a 1Ja00paTOpHYIO paboTy, BKIIIOUYAIOIIYIO OTYET COCTABISAET 35 GaioB.

W3 Hux :
15 6 3a BBIMIOJTHEHHE JIAOOPATOPHOI pabOThI B YCTAHOBIICHHBIH 110 PacUCcaHuto eHb. [IpeaycMotpensl "mtpadHbie 0amb'":

«MHUHYC 5 3a OIO3/IaHHe WIIK 33 HE BOBPEMs CACIaHHYIO 1a00paTOPHYIO paboTy MO HEyBaXKMTEIbHOH NPUYUHE (€CIH OTCYTCTBYET
CIpaBKa);

«MUHYC 5%, €CIIH TIOJydeHHbIE Pe3yIbTaThl CTYACHTA IPEBHIIIAIOT 33 JAHHYIO IIPETIOIaBaTeNIeM O PEITHOCTE;

«MHHYC 50» 3a HapylIeHHe TEXHUKH 0e30IacCHOCTH BO BPEMsI BHITIOIHEHH ST 1a00paTOpHOI paboTHI;

20 6- 3a HamEcaHue U opopMIIeHHE OTIETa, B COOTBETCTBHHU C TPEOOBAHUSIMHU.
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KpuTepun oneHnBaHUS KOHTPOIBHBIX PadoT
Kasxnast koHTponbHas paboTa oneHnBaeTcss MakcuMyM B 100 GannnoB, ecay BEpHO pellIeHbl BCE 3a]ja4i BapUaHTa.
Kpurepuu onieHnBaHus Ha 3a4eTe

CTy/IeHT MoNTy4aeT 3a4eT NPU COOTIOZICHUH CIICAYIOIIUX YCIOBHI:

1 .BBINOJIHEHBI BCe J1a00paTOpHble paboThI

2. caHbl BCE OTYETHI MO JTADOPATOPHBIM paboTaM

3. caHbl BCe KOJUIOKBUYMBI, HE MeHee 4eM Ha 60% OT MakCHUMaJIbHOrO BO3MOXKHOT0 0ajuia (2 KOJIOKBHYMa 10 5 0aJUIJIOB MAKCUMYM
3a Ka>Kblii)

4. HamKCaHbl BCE KOHTPOJIbHbIE pabOoThI, HE MeHee ueM Ha 60% OT MaKCUMaJIbHOTO BO3MOXKHOT0 0ania (3 KOHTpoibHble paboTsl 1o 100
0aJUIOB  MaKCUMYM 32 KaXKIYIO0)

KpI/ITepI/II/I OLICHHMBAHMA Ha O9K3aMCHC

BricTaBiieHHE OILIEHOK Ha YK3aMEHE OCYIIECTBJISICTCS HAa OCHOBE IIPUHIUIIOB 06’BGKTI/IBHOCTI/I, CIIpaBCAJIMBOCTHU, BCCCTOPOHHETO
aHaJIn3a ypOBHA 3HaHUHN CTyACHTA. le/l OLICHKE OTBETA YUYUTBIBAIOTCA: MMPABUJIBHOCTH OTBETA Ha BOIIPOCHI 6I/IJ'leTa; JIOTUKA U3JI0KCHUA
Martepualia BOorpoca; yMCHUEC YBA3bIBATH TCOPECTUYCCKHUE U MPAKTHYCCKUE aCIICKThI BOIIpOCa,; MPaBUJIbHOCTH, COACPIKAHUEC U ITOJTHOTA
OTB€TAa Ha JAOIOJHUTECIIBHBIC BOIIPOCHI; KYJIbTYpa yCTHOﬁ peun. O6ma${ OILICHKAa OTBE€TA CKJIaAbIBACTCs U3 OLICHOK I10 KaXXIAOMY U3
BOITPOCOB OujeTa  SIBISCTCS U cpenHeMaqu)MeTqucng C OKPYTIJICHUCM B I10JIb3Y CTYJACHTA.

O11eHKa OTBETOB MPOU3BOAUTCS MO MATHOAIUTBHOMN LIKAJIC U BBICTABIISICTCS COTIACHO KPUTEPHSIM, IPHBEICHHBIM HIKE.

Ouenka«S» (omm4Ho) — [ToTHO pacKphITO cofepKaHue MaTepralia OuieTa: HCUEpPIILIBAIOIINE U apTYMEHTHPOBAHHBIC OTBETHI Ha
BOIPOCHI B OmiieTe. Martepuai W3lioKeH IPaMOTHO, B OIPE/ICICHHOM JIOTHYECKOi TT0CIIeI0BaTeIbHOCTH, HE TPEOYeT TOMONTHUTEIBHBIX
MOSICHEHHH, TOYHO UCIIONIB3YEeTCsl TEPMHUHONIOIHS. J[eMOHCTPHPYIOTCS TTyOOKHE 3HAHMS IMCLUUILUINH ClIeHUaIbHOCTH. J{aHbI
000CHOBaHHBIC OTBETHI HA JIOMOJIHUTEIIBHBIC BOIPOCHI PETIOIABATEIS.

Ouenka«dy (xopoiio) — OTBEThI Ha TIOCTABIICHHBIC BOIIPOCHI B OWJIETE U3JIAraroTCsl CHCTEMAaTH3UPOBAHO U TOCIIEI0BATEIBHO.
JIeMOHCTPUPYETCsl yMCHHE aHATM3UPOBATH MATEPHAII, OHAKO HE BCE BBIBOIBI HOCSAT apI'yMCHTUPOBAHHBIN U JOKAa3aTeIbHbIN
XapakTep, B M3JI0KCHHUH JIOMYIICHbI HEOOJbLINE HETOYHOCTH, HEHCKaXKAIOIIIE COIepKaHne OTBeTa. MaTtepual u3jaraercsi yBepeHHo,
B OCHOBHOM IIPAaBHJIBHO JaHBI BCE ONPE/CICHUs U MOHsTH. [Ipu OTBETE HA OMOIHUTENBHBIC BOIIPOCHI IPEIIOJaBATEIs [IOHbIC
OTBETHI JaHBI TOJIBKO IIPHU [TOMOILIM HABOSIIMX BOIPOCOB.

Ouenka«3» (yIOBIETBOPUTENBHO) — HEmonHo Miln HEermocae10BaTebHO PACKPHITO CO/IEpPKaHNe MaTepraa, Ho MoKa3aHo ooliee
MOHUMaHKE Bonpoca. VIMeuch 3aTpyAHEeHHs WK JOIMYIICHbI OLIMOKHU B ONPEACICHHH TOHSTHIA, HCIIONB30BAHUH TEPMHUHOJIOIHH,
HCIPABJICHHBIC MIOCIIC HABOISIIMX BOIPOCOB. J[eMOHCTPHPYIOTCSI IIOBEPXHOCTHBIC 3HAHMS AMCLUILINH CIICHUATbHOCTH; HMEIOTCS
3aTpyJHEHHUS ¢ BEIBOAaMH. [Ipy OTBETE HA TOMOIHUTEIBHBIC BOIPOCHI MPEIOAAaBATEISI OTBETHI JAFOTCS TOIBKO [IPH TOMOILLH
HABOJISIIKX BOIIPOCOB.

Onenka«2» (HEYZOBIETBOPUTEIBHO) — MaTeprai n3naraeTcst HermocueA0BaTeIbHO, COMBYMBO, HE IPECTABIISICT ONPEICICHHON
CHCTEMBI 3HAaHHH 110 IUCHUIUIMHE, HE PACKPBITO €r0 OCHOBHOE coeprkaHue. JlomymeHs! rpyOble OIMOKH B ONPENEICHHUAX U MOHITHSIX,
IIPY UCII0JIb30BAHUU TEPMUHOJIOTHMH, KOTOPbIE HE HUCIPABJIEHBI [I0CIIE HABOAAIIMX BOIPOCOB. JIeMOHCTPUPYET HE 3HAHUE U
HEIMOHMMAaHHE CYIIECTBA 3K3aMEHAIIMOHHBIX BONPOcoB. He TaHbI OTBETHI Ha JONOIHUTENbHbBIE HIIM HABOJSAIUE BOIPOCHI
IpenogaBaTesl.

7. YHEBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECHIEYEHHUE JTUCIIUIIJIMHBI (MOAYJIS)

7.1. PexomeHayeMas Jutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTABUTENN | 3arnaBue |I/I3IlaTeJII>CTBO, ronl Pecypc
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ABTOpBI, COCTABUTENN 3arnaBue WznatensctBO, rog| Pecypc
JI1.1 {Mundraxosa H. 111, OO1mas ¥ HeopraHuyeckas XMMuUs: yueOHo-MeTonuueckoe rnocooue |Kasans : 3bC
[erposa T. I1., (https://biblioclub.ru/index.php?page=book&id=258711) Kazanckuit
Paxmartynnuna U. ©., HallMOHAJIbHBIN
SunkuueBa T. T., HCCIIEI0BATENBCK
Mamouesa O. 1., 507
Kysnenos A. M. TEXHOJIOIMUECKUI
YHHUBEPCUTET
(KHUTY), 2013
JI1.2 |Apnamnukosa E. 1., COopHUK 33124 10 HEOPraHNYECKOH XuMuu: yueOHoe nocodue it [Mocksa:
Maszo I'. H., Tamm M. E.,|cTyneHTOB By30B Axanemus, 2008
Tperbsixos 1O. 1.
JI1.3 |AxmeroB H. C., A3zuzoBa|JlabopaTopHbie 1 ceMUHApCKUE 3aHATHS 110 001Ie 1 Cankr-IlerepOypr
M. K., bagpiruna JI. Y. |Heopranuueckoi Xumuu: ydyeOHOe ocooue [v mp.]: Jlans, 2014
JI1.4 |Axmeros H. C. OO01as ¥ HeopraHUYecKasi XUMHUsL: yIeOHUK Cankr-IlerepOypr
[v mp.]: Jlans, 2014
JI1.5 |Anemun B. A., [lynaesa |IIpakTikyMm 110 HEOPraHUUECKOM XUMMU: yueOHoe rmocodue Juis Mocksa :
K. M., XKupos A. 1., CTY/IEHTOB BY30B Axanemus, 2004
Kucenes 10. M.,
Kopenes 0. M.,
Tperbsixos FO. 1.
7.1.2. [lonoJiHNTEILHAS JIUTEPATYPA
ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |I'munka H. JI., TlonkoB  |OO0rias xumust: y4eOHHUK JUIsS BY30B Mockaa : FOpaiit,
B. A., ba6kos A. B. 2010
JI2.2 |MannenskopH JI., Hecrexnomerpuueckue coenuHeHus: [MoHorpadusi| Mocksa : Xumus,
Bbpasepman U. b., 1971
Brnacos A. [I., Mammpes
B.II., AcraxoB K. B.
JI2.3 |JIugun P. A., Monouko |XuMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB: [yueOHOoe Mockaa : Xumus,
B. A., Aanpeesa JI. JI. |mocobue ais By30B] 1996
J12.4 |Jlugur  P. A., Monouko| XuMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECCTB: [yueOHOoe Mocksa : Xumus,
B. A., AanpeeBa JI. JI. [mocobue ais By30B] 1997
JI2.5 |Tperssikos 1O. [1., Heopranuyeckas xumusi. KH. 1: Xumus 31eMEHTOB: YU4eOHUK 15 Mockaa : Xumus,
Mapteiaenko JI. U., XHUMHYECKUX (aKyIbTETOB YHUBEPCUTETOB : B 2 KHUTAX 2001
I'puropses A. H.,
IuBanze A. 1O.
JI2.6 |3aitues O. C., XuMmuueckas TepMOJMHAMHKA K Kypcy 00Iel Xumuu: [yuaeOHoe Mocksa :
Tpetpskos 0. 1. mocoOue /I HEXUMUYECKUX CIICIIMATbHOCTEH BY30B] UznatenscTBO
MI'VY, 1973
7.1.3. MeTonnueckue pa3padoTKku
ABTOpEI, COCTaBUTENH 3ariaBue WznatensctBO, TO| Pecypc
JI3.1 |buproxoBa A. A. OO6mast 1 HeopraHUYecKasi XUMHUS: METOIUYECKIE YKa3aHUI K YensOHHCK :
71a00paTOpHEIM paboTam W3natenscTBO
YensasOMHCKOTO
TOCYIapCTBEHHOT O
YHUBEPCHTETA,
2018
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ABTOpBI, COCTABUTENN 3arnaBue WznatensctBO, rog| Pecypc

JI3.2 |Tperpsxos FO. /1., Heopranudeckas xumus. KH. 2: XUMUsI 91eMEHTOB: YISOHUK LTS Mocksa : Xumus,
Maprtsinenxo JI. 1., XUMHYECKUX (aKyIbTETOB YHUBEPCUTETOB : B 2 KHUTaX 2001
I'puropses A. H.,

Husamze A. 1O.

JI3.3 |buprokoBa A. A., Heopranuyeckas xumusi. 3yueHne CBOHCTB U COETMHEHUH S- YensaOuHCK :
Kopuuernko M. A., JJIEMEHTOB U P-3JIEMEHTOB: METOUYESCKUE YKA3aHUs K W3natenbcTBO
Kosanenxko JI. 1O. 1a00paTOpHBIM paboTam UYensabuHCKOro

rOCyIapCTBEHHOT O
YHUBEPCHTETA,
2019
JI3.4 |Buprokosa A. A. WzyueHne CBOWCTB U coelMHEHNH d-3JIEMEHTOB: METOIUYECKUE YenstOuHCK :

yKa3aHus K 1abopaTopHBIM padboTam W3natenbeTBo
YensiOuHckoro
roCyIapCTBEHHOT O
YHUBEPCHTETA,
2012

JI3.5 |BuprokoBa A. A., M3ydenue cBOIMCTB U COETUHEHUH MEPEXOTHBIX 3JIEMEHTOB: YenssOuHCK:

Kosanenko JI. 1O. METOIMYECKHE YKa3aHHs K JTaOOpaTOpHBIM paboTaM W3naTenbeTBO
YensOuHckoro
roCyJIapCTBEHHOT O
YHUBEPCHTETA,
2018
JI3.6 |Buprokoa A. A. OU3UKO-XUMHYECKHE METO/Ibl U3YYCHUSI KHHETUKU XUMHYECKHX UYensOunck: Yenso.
peaKLuii: MEeTOANYECKHEe YKa3aHUs K Ja00paTopHBIM paboTam roc. yH-T, 2007
7.2. Ilepeuyenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKANIMOHHO# ceTH "MHTepHer"
31 |Jlasb [DnexkTpoHHBIH pecypce] : anekTponHo-0ubnuoreynas cuctema (ObC) / uzparenscro Jlans. — URL://e.]lanbook.com/.
92 |VuuBepcurerckas 6MOnMoTEeKa OHIAKH [ ANEKTPOHHBIH pecypce] : anekTpoHHo-0nbnuoreynas cucrema (36C) / OO0
Hupexrmenua [Tabmummnr. — URL:http://biblioclub.ru.
93 [FOpaiit [D1eKTpoHHBIH pecypc] : a1ekTpoHHo-O0nbmuoreuHas cucrema (3bC) / uznarenscreo Opaiit. —
URL:http://biblio-online.ru.
D4  |Znanium.com [DneKTpOHHBIN pecypc] : AekTpoHHO-0ubnnoTeuHas cucrema (3bC) / HayuHo-u3naTenbCckuii 1IeHTp
NH®PA-M. — URL:http://znanium.com.
D5 |Hayunas snexktponnas oubnuoreka eLIBRARY.RU» - paznmen "XKypHanbl OTKpBITOro A0CTYyMA
(https://elibrary.ru/projects/subscription/rus_titles_free.asp) http://www.elibrary.ru

7.3 llepevyeHb nHGOPMAIUOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoe oGecnieyeHune

MS Office365

LMS Moodle

Adobe Reader

7.3.2 llpodeccuonanbHble 6a3bl JAHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snexkrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast 35ieKTpOHHAs
O6nbnmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum noctyma: 1yist 3aperiucTpyp. monb3oBatenei. — Tekcr :
SJIEKTPOHHBIN.

2. HanmonanbHas snekrponHas oubimoreka (HIB) (https://rusneb.ru/) Haumonanbhas snekrponHas 6ubnuoreka (HIB) :
00BEeIMHEHHBIH EKTPOHHBIN KaTaor (JOHIOB poccHicKuxX Oubmmotek : caift. — URL: http://H36.pd. — Pexxnm mocrymna: u3
YUTANBHEIX 3a510B OnOnrorekn Yenl'Y. — TekcT : aIeKTpOHHBII.

3. Tlpesunentckas Gubmmoteka (https://www.prlib.ru/) Ilpesuzentckas GubiuoTeKa @ ICKTPOHHAS HALMOHAIbHAS OHOIMOTEKa © CaiiT /
®I'BY Ilpesnunéurckas 6ubanoréka imenn b. H. Enpuuna. — Cankrllerep6ypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
3JIEKTPOHHBIM.
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4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynbTuanciuIIIHHApHAs pedepaTuBHas 6a3a JaHHBIX /
xommanust Thomson Reuters. — Peskum noctymna: muis 3apeructpup. nons3zopatesneid Yenl'Y. — TekcT : aeKTpOHHBIM.

5. Scopus (https://www.scopus.com) Scopus : peepatuBnas 6a3a nanusix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. aHrI.
— Pexxum noctyna: aiis 3apeructpup. nonb3oBareneid YenlY. — TEKCT : 3nMeKTpOHHBII.

6. DIeKTpOHHEIN KaTasior HaygHoH onoimorexy Yenl'Y [DmexTpoHHbIH pecypc] : 6a3a qaHHBIX / Yens0. roc. yH-T. — YensouHck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIS)

I[J'[H pcamm3ani AMCHUIIIIMHBI UCITOJIB3YIOTCS yqe6HI>1e AyAUTOPUU IJIA IIPOBCACHUA 3aHATUN JICKIITMOHHOI'O THUIIA, 3aHATUN
CEMHNHApPCKOT'0 TUIIA, 'PYIIIOBBIX U HHANBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TCKYIICT'0 KOHTPOJISA U HpOMe)KyTO‘IHOfI aTTeCTallim, a TaKXKC
TIOMCHICHUA JJI CaMOCTOSITeILHOM pa6OTI>I.

YuebHble ayAUTOPUHN YKOMITJICKTOBAHBI CHCLIPIEU'IPISPIpOBaHHOﬁ MeOCIIbIO U TEXHUUECKUMH cpe€acrBaMu 06y‘{eHI/I${.

JUi1st IpoBeIeHUs 3aHATHIA JIEKIIMOHHOTO THITA NIPEIaraloTcsi HAOOPHI IEMOHCTPAMOHHOTO 000PYIOBaHUS U y4eOHO- HATJISJHBIX
1ocodui (1eMOHCTpalMOHHbIH Habop aTOMOB, TabiauLa MeHzaeneesa, TabauLa pacTBOPUMOCTH, JIEKTPOXUMHUYECKUH Psi
HaNpsDKEHUs] METAJLIOB)

[Tomerienus it CaMOCTOATEIbHON pa0OThl 00YYaIOLINXCS OCHAIICHBI KOMIIBIOTEPHON TEXHUKOM C TOJIKITIOYEHHEM K CETH
"NutepHet" 1 obecreyeHneM JOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

1. Yuebnas ayauTopus il NPpOBEACHUA 3aHATUI JICKIHIMOHHOI'O THUIIA:

OcHoBHOE 000pyIoBaHue: yueOHasi MeOelb, JOCKa yaeHHUecKasi OObIuHasl, HACTEHHas1, yaeOHO-HarsaHble mocoous (Ilepuonnyeckas
tabnuna JI.1. MenneneeBa, MynbTUMeAMIAHAS IPE3CHTAINSA), MYJIbTUMEANHHOE HHTEPAKTUBHOE 000pYI0BaHUE: MYIbTUMEINHHBIN
npoektop EPSON1720, 3kpan ¢ anekrponpuogoM Lumen; akTuBHas akycTudeckas cucrema Microlab solo-6¢, nepcoHaibHbIN
KOMIIBIOTEP C MOAKIIOUEHUEM B ceThb «VIHTepHeT»

[Iporpammuoe obecnieuenne: MS Windows XP Professional SP2 nnst BY3oB. JIunienszuu 6eccpodHsie.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. Jlnnenzus Ne 44664774 ot 09.04.2008r.

2. YyeOHbIe ayIUTOPHUH JUIS IPOBEICHNUS 3aHATUH CEMUHAPCKOr0 THIA, IS IPOBEICHHUS TPYNIOBBIX KOHCYIIBTALINH,
HMH/AMBUAYAJIbHBIX KOHCYJIbTALUH, A/ TEKYILLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTecTalun

OcHoBHOE 000pyIOBaHuE: yueOHass MeOelb, TOCKa yde-HuUecKas oObIuHasl, HACTCHHAS, MYJIbTUMEANNHOE HHTEPAKTHBHOE
obopynoBaHue: MynbTUMenuiHbIN poekTop EPSON1720, 3kpaH ¢ anektponpuBoaoM Lumen; akTUBHAs aKyCTUYeCKas CCTEMa
Microlab solo-6c¢, nepcoHabHBII KOMITBIOTED C MOAKIOYEHHEM B ceTh «HTepHeT»

[Iporpammuoe obecnieuenue: MS Windows XP Professional SP2 nyist BY3oB. JIuniensuu GeccpovHsbie.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunenszun 6eccpounsie. Jlutensus Ne 44664774 ot 09.04.2008r.

nabopatopust Ne 301a

OcHoBHOE 000pyoBaHHe: yueOHast MeOelb, T0CKa MarHUTHO-MapKepHasl, BECHl aHATUTHYECKUE, HOHOMEP MyIbTHTEeCT UILI- 103, meus
mydenbhas +1100c,51, TepmocTar, 00beM 111, KOMITBIOTEP AJ1s1 padOT C JAEIOBBIMU M aHAIUTHYECKUMH MPOrPaMMaMH,
aKkBaUCTHILIATOP 13-4, mKad cymmnbhseiii mc-80-01, ut-4308e GaHst BonsiHast BOCbMUMeCTHas, Bechl BIT3- 1100, ayekTporuinTka
crekiokepamudeckas "kpapil'(1 koM@.), I3M IUTUTKA dJIeKTpUdeckas ManorabopurHas (2 i), konopumerp Kpx-2 (2 mr.)

IIporpammuoe obecnieuenne: MS Windows XP Profes-sional SP2 ans BY30B. JTunensuu 6eccpodHsie.

T'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. Jlntenszus Ne 44664774 ot 09.04.2008r.

3. [TomelieHne JUIsi CAMOCTOSITEIBHOM PabOThI

3.1 Yuranbnsiii 3a1 Ne 1

OcHoBHoe o0opynoBanue: Konndyectro mocagouHbix Mect — 50. 5 mepcoHaIbHBIX KOMITBIOTEPOB C MOAKIOYEHHEM B ceTh «IHTEpHETY,
HeorpanmdeHHbIH goctyn k O5C u B/I. YueOnas MeOenb, KOHAHITHOHED.

IMporpammuoe obecniedenne: Microsoft Windows 10 Pro. (JIumensun 6eccpounste. JJorosop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JImmensun 6eccpounsie. Jlo-ropop Ne AD-223/28/18)

KoncynsrarTlImoc (Cornamenne o corpyaamdectse Ne 31 ot 20.05.2003 ¢ pernoHaIbHBIM HH(OOPMAIIMOHHBIM [IEHTPOM
00IIEPOCCHICKOI CETH PacIpOCTPaHEHHUS Mpa-BOBON HH(OpMAIIH)
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I1O «AnTuBHpyc Kacnepckoroy (JInunensnonssi noro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. MudopmanuonHo-6ubarorpaduueckuil oTaen

OcHOBHOE 000pyI0BaHNE: KOJIMUECTBO 10CAA0UHBIX MeCT — 24. YueOHas MeOenb, 7 IEpCOHAIbHBIX KOMIIBIOTEPOB C IOAKIIOUEHUEM B
ceth «HTEpHET», HeorpanuyeHHbIi noctyn k ObC u B/I.

Iporpammuoe obecneuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO HEHTP) 18.02.10.
Homep muuensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level ([lorosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JIoroBop Ne AD-23/12, Homep JTHIICH3 A
60411804)

KoncynpsrantIInoc (Cornammenue o corpyaauuectse Ne 31 ot 20.05.2003 ¢ peruoHanbHbIM HHGOPMALMOHHBIM LIEHTPOM
00IIEPOCCHICKOI CETH PacIPOCTPAHEHHUS MTPABOBOH UH()OPMAITHH)

HO3B (dorosop Ne 101/H25/2810 ot 20.02.2018)

ITO «AntuBupyc Kacnepckoro» (JIunenzuonnsliii grorosop Ne 1013/K-2773 or 11.12.2018r.)

3.3 ayauropus Ui CaMOCTOSITEIBHOR PaboThI

OcHOBHOE 000pyJOBaHHE: CIICLMAT3UPOBAaHHAS SPrOHOMHYHAS MeOeITb IS PAOOTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBaHHBIC
pabouue mecra Ha 11 oOyuarommxcs, 1 npenoxaBatens. 12 [1K ¢ auIIEH3MOHHBIM MTPOrPAMMHBIM 00€CIICUCHHEM.
MarnuTtHo-MapKepHas focka. MatepaxkrusHas nocka SMARTBoard 660 nuaronans 64°/162/6¢m. Ipoextop INFOCUS IN 36.
Axyctuyeckas cuctema 2.0 Sven SPS-678.

IIporpammuoe o6ecnieuenue: MS Windows XP Profes-sional SP2 s BY30B. JIunensuu 6eccpoyHsle.

IMaptus Ne PC545926 or 20.12.2007r.

MS Office 2007. JIuuenszun 6eccpounsie. Jlnnenszus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIutienzuu 6eccpouHsie.

JInmensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunenszun 6eccpounsie. Jlunensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIutieH3un 6ecCpovHEIE.

T'oc. Kontpakt Ne A3-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunenszuun 6eccpounsie. 'oc. Kontpakr Ne AD-44/57/18 ot 30.10.2018r.

9. METOANYECKHE YKA3AHMUA VIS OBYYAIOIINUXCSA IO OCBOEHUIO JUCIUIIIMHBI (MOAYJISA)

K coBpeMeHHOMY BBIITYCKHHKY OOILECTBO MPENbSIBISET MHPOKUH IepeueHb TpeOOBaHMi, CpeAr KOTOPHIX 0c000€e 3HAUEHHE UMEET
HaJIMYHe y BBITYCKHHUKOB HABBIKOB M YMEHHUH CAMOCTOSATENIHHO MOTYy4YaTh 3HaHHUS U3 Pa3InuHbIX HCTOYHUKOB HH(OpMaLu,
CHCTEeMaTU3UPOBATh U aHAJIU3UPOBATh MOMyIeHHYIO HH(PopMaro. PopMupoBaHUe TAKOTO YMEHHUs IPOUCXOIUT B TEYCHUE BCETO
neproza 00ydeHus 4epe3 MOArOTOBKY K JIAOOPaTOPHBIM, CEMHHAPCKIM, TIPAKTUYECKUM 3aHATHSIM. [Ipu 9TOM caMmocTosiTensHas paboTa
CTYZIEHTa UTPAeT BAXKHYIO POIIb B XO/I€ BCEro yueOHoro npouecca. Ilpu u3ydeHHn TUCHUIUTMHBI OCHOBHYIO JTOJI0 OTBOAMMOTrO Ha
CaMOCTOSITEIIbHYIO pab0Ty BpeMEHH 3aHUMAET paboTa ¢ KOHCIIEKTOM JICKLUH, y4eOHUKaMH, YIeOHBIMU MTOCOOMSIMHU U METOTUYCCKUMHU
yKa3aHUAMH. A IOTOMY CTY€HTaM HEO0OXOINMO ONTUMAIBHO HCIONIB30BaTh BPEMEHS, OTBEICHHOE HA CaMOCTOSTENbHYIO PadoTy.
LenecooOpa3HO MOCBAIIATE JI0 ITOTy4Yaca B IeHb U3yYEHHIO KOHCIIEKTa JICKLUH B TOT K€ JI€Hb ITOCIIe JIEKLUHU 1 3a ICHb IepeN JeKIHeH.
Teopernueckuii MaTepral U3ydaTh B TEUEHUE HEJENU A0 2 YaCOB, a TOTOBUTHCS K MPAKTUIECKOMY 3aHSITHIO 10 AUCIUTUIMHE A0 1.5
4acoB.

Jns Tydimero ¥ MOJMHOrO YCBOSHUS MaTepuaia yyeOHOH AUCIUIUIMHBI PEKOMEHIYETCsl HCIOB30BaTh METOMIECKHE YKa3aHHUs 1
MaTepHaJIbl IO YUeOHOM JUCIUILTHHE, TEKCTHI JICKIIUI, a TAKXKE AJIEKTPOHHBIC PECypChl, uMetomuecs B cucteMe ObC, poctym K
KOTOPBIM 00€ecIiedeH B YHTAIBHBIX 3aJlax YHUBEpcUTeTa. TeopeTHueckuii MaTeprai Kypca CTAaHOBUTCS OoJiee OHSITHBIM, €CITH
JOTIOTHUTENBHO CTYIEHTOM M3Y4YaloTCsl KHUTH, YI€OHUKH M0 JaHHOW yueOHol nucuumirHe. [Tone3Ho nemnoiap30BaTh HECKOIBKO
y4eOHHKOB, PEKOMEHIOBAaHHBIX TPETIOIaBATENEM.

[pu n3ydeHnn XUMUYIECKUX JUCHUIUIMH HACTOSTEIBHO PEKOMEHIYETCSl «HE 3ay9nBaTh) MaTepHua, a JOOUTHCS MAaKCUMAaJIbHOTO
MIOHMMAaHUS H3y4aeMOH TeMbI JUCIHIUTMHEL. [Ipy N3ydeHnn TeopeTHYeCcKoro MaTepraia HeoOX0AMO MHOTOKPATHO TIHCaTh Ha
YepHOBUKE (POPMYITBI, peakiy 1 rpaduKy 1O MOTHOTO MX 3aIIOMUHAHHS.

B cnydae npuMeHeHuUs pu 00y4eHUH AUCIUTUTIHBL YJIEKTPOHHOTO 00Y4eHUS, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
obmIeHne 00yJaromuXcs ¥ IPENoaBaTeNs OCYIIECTBISCTCS B PeXKUME PealbHOTO BpeMeHN (OHIaiH-TeKINH (BeOUHAPHI), YaThl,
BUJICO-KOH(EPEHIMH U JIp.) WIN OTJIIOKEHHOTO BPEeMEHH (CHCTeMa JUCcTaHIHOHHOro o0ydeHus Moodle, MS Office365, hopymsr,
QJIEKTPOHHAS IT0YTa U JP.).

Bonpiryio yacts BpeMeHH 00yJaronIrecst CaMOCTOSTEIIFHO PaboTaloT ¢ yaeOHO-METOAMIECKUMHU MaTepranaMi. CTyIeHTHI
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HMEIOT BO3MOXKHOCTb KOHCYJIBTUPOBAThCS C NPENOJABATENEM 110 BCEM BOIPOCAM, BO3ZHUKAIOIIUM B XOJI€ CAMOCTOSTENBHOI paboThI
IIOCPEJCTBOM JIEKTPOHHOM MTOYTHI, COLUAIIBHBIX CETEU U T.II.

Hoctyn obydaromierocst K yueOHBIM PECypcaM B PEXHUME OTIOKEHHOTO BPEMEHHU, CAMOCTOSITENIBHOM pabOThI OCYIIECTBILIETCS Yepe3
cetb MIHTEpHET B yTOOHOM ISl HETO MECTE, BPEMEHH H TEMIIE.

I1pu 0Oy4eHuH AL ¢ OTPaHNYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbBS JIEKTPOHHOE 00yUYEHHeE, TUCTaHIIMOHHEIE 00pa3oBaTeIbHBIC
TEXHOJIOTMHU NPEAYCMaTPUBAIOT BO3MOXKHOCTD NpUeMa-Tepeaadu HH(GOpMaIUu B JOCTYIHbIX Ul HUX (opMax.

Peann3anyst AUCIMILIMHEI C IPUMEHEHHEM 3JIEKTPOHHOr0 00y4YeHHs, AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOrni (nanee — 90,
JOT) ocymiecrBisiercst Ha ocHoBaHUU «Ilos1oxKeHUs! 0 pealu3aliy OCHOBHBIX U JIONOIHUTEIbHBIX 00pa30BaTENbHbIX IPOIPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOIUH B (heiepabHOM I'OCyJapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXKJICHUH BBICIIETO 00pa3oBaHus «UenssOMHCKUN TocyJapCTBEHHbIN yHUBEPCUTETY, «IlomoxeHus
0 TIOpsIIKE 3aueTa 00yJaroUMUCS 110 OCHOBHBIM NTPO(ecCHOHAIBFHEIM 00pa30BaTeIbHBIM IIPOrpPaMMaM BEICIIETO 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHS B OpraHU3aLUSIX, OCYILECTBISIONINX 00Pa30BaTeNIbHYIO JEATEIbHOCTD, YUEOHbBIX
IIPEIMETOB, KYPCOB, TUCLUUILUIUH (MOAYyJIel ), IPAKTUK, JOIOIHUTEIbHBIX 00pa30BaTeNbHBIX IPOrpaMM» IIOCPEICTBOM IEKTPOHHOI
nH(popMaoHHO-00pa3oBatensHoi cpensl PI'EOY BO «Yenl Vy». B HckmounTenbHBIX CIydasix (hopc-Maxop ¥ T.I1.) IpH
peanuzanuy o0pazoBaTenbHON nesTenbHocTu ¢ npuMereHreM D0, IOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOJSIIUE B IepeUeHb
3NEKTPOHHON MH(OPMALIMOHHO- 00pa30BaTENbHON CPEBL.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA TUCHHUIIJIMHBI OBYYAIOIIMMHUCA C HUHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOKHOCTAMM 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBATHIAMHU U JIMIIAMU C OFPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI OCYII[ECTBIIAETCS C UCMOIb30BAHUEM
CHEHAIbHBIX TEXHUYECKUX CPENICTB U IoJI0 MH()OPMALMOHHBIX TEXHOJIOTHH, IPEJOCTaBIsIeMbIX PecypcHBIM yueOHO-METOANYECKUM
LIEHTPOM 110 00y4EHHIO MHBAJIUIOB U JIML[ C OTPAHUUEHHBIMH BO3MOXKHOCTSIMHU 310poBbsi Yenl'Y mo 3anpocy obydaromierocs.

1. MoOusbHBIE CTIeIMANBHBIE TEXHUUECKHE CPEICTBA VISl JIML ¢ HApYIIEHUSAMH 3pEHUS: TOPTATUBHBIN KOMIIBIOTEP C BBOIOM/BBIBOIOM
mpudTom bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ mporpaMMHOM 3kpaHHoro pocryna NVDA; anekTpoHHbIe
YBEIUYUTENH JUT yAAJIEHHOTO IPOCMOTPA; BUICOYBEINUUTENN TOPTATUBHBIE; TU(IIOMIIeep; IU(PPOBbIE AUKTO(POHBIL.

2. MobOunbHBIe CrenuanbHble TEXHUUECKHE CPEACTBa AJISl JIMI C HApYLICHUSIMHU ClIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJS CO
BCTPOCHHOW coBMecTuMocThio ¢ FM-yctporictBamu; panuokiaccel «CoHeT-PCM» ¢ mepenaTdukoM, 3ayliHBIM HHAYKTOPOM U
WHAYKIIMOHHOM TeTye; cucreMa MHQOpMalMoHHas st cinabocnplmanmux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; porpaMMHUPyeMbIe CITyXOBbI€ alNapaThl MHAUBHIYaIbHOIO MOIb30BaHMUSI.

3. AccucriBHble MH()OpPMAIIMOHHBIC TEXHOJOTMM: IMPOrPaMMHOE OOECHeYeHHe DKPaHHOrO JOoCTyma ¢ cuHTe3oM peur NVDA;
IIPOrpaMMBbI SKPAHHOTO YBEIHUYEHUS; IPOTPAMMBI PEIEBOr0 CUHTE3a I KOMIBIOTEPOB U HOYTOYKOB; MIPOTrPAaMMBI PEYEBOI0 CHHTE3a
JUIS MOOWJIBHBIX YCTPOMCTB; SKpaHHAsl KJIABUATYypa; SKpaHHAs JIyIa.

IIpu HeoOxomuMocTH Iyl OOYHYAIOIIMXCA C HAapyIIEHWSMH 3pEHHs Ha pabounmx MecTax AJsl NMPOBENCHUS NMPAaKTUUECKUX WM
1a00paTOPHBIX 3aHATHI YCTaHABIMBACTCS CIEIMAIBHOE MpOrpaMMHOe obecneueHue (mporpamma peueBod Hauraimm NVDA,
peyeBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOnble aymurtopuu oOecrieurBaeTCcs OCCIPENATCTBEHHBIA IOCTYN [UIs OOY4YaroIIMXCsS HWHBAJIWAOB M OOYYaIOLIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbA. B Kaxmod aymuropuu, rae oOydaloTcs WHBAJIMIBI M JIMOA C OTPaHWYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOIIEE KOIMIECTBO MECT MUl OOYJAIOUINXCS ¢ YU€TOM HapyIIeHHH HX
3710pPOBBSI.

Jns ocBOCHMS TUCUUILIMHBI MHBAIUAAM U JIUIAM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[J0POBbSI IPEAOCTABIISAETCS TOCTYI K IEYATHBIM
HCTOYHUKAM, HIMEIOLIMCS B HayqHOH Onbmurorexe Yenl VY, ¢ mOMOLIBIO CrieHANBHBIX TEXHUYECKUX CPENICTB; IOCTYI K SIEKTPOHHBIM
WCTOYHHUKAM, TPEACTABICHHBIM B (OpPME DJJIEKTPOHHOrO [OKyMeHTa B ¢oHae HayuHod Oubnmorekum Yenl'Y —wmm
9JIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, ¢ MOMOIIBIO CIIEIHANBHBIX TEXHUYECKHX M MPOrPaMMHBIX CPEACTB (pabodee MecTo Ayt
HE3pS/YEero TONb30BaTeNsl C TMPOTPaMMHBIM OOCCIIEYCHHEM AKPAHHOIO JIocTyna ¢ cuHTe3oM peun NVDA, paGodee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM M KiiaBuaTypoit Clevy ¢ 60IbIIMMH KHOITKAMH | C pa3JeisSionieh KIIaBUIIIM HAKJIAIKOH).
Y4ueOHO-MeTOIMUEeCKEe MaTepHaNbl Ul 00ydJaroIIUXCsl U3 YMClia MHBAIUIOB U JIUIl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JJOPOBBS
MIPEIOCTABIISIIOTCS B hOpMax, alalTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3I0POBBS U BOCTIPUATHS HH(OPMALIHH:

Jns avn ¢ HapyIeHUsIMHU 3pSHUST:

- B IleyaTHOM (hopMe YBEITHUEHHBIM HIPUPTOM,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meyatHol (opme mpudTom bpaiins.

Jns nvn ¢ HapyIeHUsIMH CryXa:
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- B TIeYaTHOU (popme,

- B (hopmMe 3JIEKTPOHHOT O JOKYMEHTA.

JUi1st TUI ¢ HapyIICHUSIME OIIOPHO-ABUTATEIILHOTO alllapara:

- B TIeYaTHOU popme,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynnodaiina.

JlaHHBII nepedeHh MOXKET OBITH KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA 00yYaIOIIMXCS.

JU71st MHBAJIMAOB M JIUII C OTPAHHYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI OCBOCHHE AUCIUILUIHEI MOXKET OBITh YACTUYHO WIIH TTOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00pa3oBaTesbHbIX TexHooruid (Moodle, Adobe Connect Pro u mp.).

B oCBOCHMM MUMCHMIDIMHEI MHBAIWAAMHU ¥ JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBBSI HCIIONB3YeTCS MHANBHAYaJIbHAS
pabora. Ilon mHIMBHIyanbHOH paboroil moppasymeBacTcs IBe (DOPMBI B3aUMOACHCTBHS C IperofaBaTelieM: WHIWBHAyaIbHAs
y4eOHast paboTa (KOHCYIbTAILlMH), T.€. TOIOIHUTEIBHOE PA3bsCHEHNE YIeOHOro MaTepuaia M yrIyOJIeHHOEe M3ydeHHE MaTepHaia C
TeMH OOYYaIOIIMMHCS, KOTOPHIE B OTOM 3aWHTCPECOBAHBI, M WHAMBHAyalbHAs BOCIUTATENbHas padora. VHIMBHIyaJlbHBIC
KOHCY/IbTAallM HAIIPABJICHB! HAa MHANBHAYAIN3ALIIO O0yYCHHUS U YCTAaHOBJICHHIO BOCIIUTATEIFHOTO KOHTAKTa MEXK/Ty ITPEIIoaBaTelieM
1 00Yy4JaroIIMMCS] HHBATHJIOM HJIH OO YYaIOIIMMCS C OrPAaHUICHHBIMHA BO3MOYKHOCTSIMH 3/{0POBBSL.

ITpu npoBeIeHNH MPOLIEAYPHI OLICHUBAHMS PE3YJIbTATOB 00YICHHMS MHBAIMIIOB H JIHIL[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0DPOBBS 1O
JIMCLMIUIMHE O0ECIEUMBACTCS BBIIOIHEHHUE CICIYIONIMX JOMONHUTENBHBIX TPEOOBAHMH B 3aBHCHMOCTH OT WHAWBHIYaJbHBIX
ocoOeHHOCTel, 00yUJaronuxcs:

a) MHCTPYKIMS MO TOPSIKY MPOBEICHUS MPOLEAYPHl OLCHUBAHHS NPEIOCTABISIETCS B JOCTYIHOHN (opMme (YCTHO, B IMHCHMEHHOM
¢dopme, B nucbMeHHol Gopme mpupTom bpailiis, ycTHO ¢ UCIONB30BaHUEM YCIYT CYpAOIEPEBOIUHKA);

0) mocrymHas QopMa NpeIoCTaBICHHS 3aJaHHi OICHOYHBIX CpeICTB (B NeyaTHOH (opMe, B me4aTHOH (hopMe yBEITMYCHHBIM
mpudToM, B eyatHoit hopme mpudrom bpaiiis, B popMe AEKTPOHHOTO JOKYMEHTA, 3aJaHHs 3a4UTHIBAIOTCS aCCUCTCHTOM, 3a/IaHUs
MPEIOCTABIISIOTCS C HCIIONB30BAaHUEM CYPJIOTIEPEBO/Ia);

B) JOCTymHas )opMa MpeJOCTaBICHUS OTBETOB Ha 3aaHus (IMChbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIbIOTEPE, MHUCHbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeneHKy NpoLEeypbl OLEHUBAHUS PE3YAbTATOB 00YUEHHs] MHBAJIHMIOB U JIUL C OTPAaHUYEHHBIMU BO3ZMOXHOCTSIMU 3JI0POBbSI
IIpeAycMaTpUBAETCsl HCIIONb30BaHUE TEXHUUECKUX CPEJICTB, HEOOXOMUMBIX UM B CBS3U C UX MHAMBUAYAILHBIMH OCOOEHHOCTAMU. DTH
cpencTBa MOryT ObITh IpeaocTaBieHbl YenlyY miim MOryT HCTIONB30BaThCsl COOCTBEHHbIE TEXHUYECKUE cpeacTBa. [Ipu HeoOXonuMocTH
MHBAJHMIAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbsI IPEJOCTaBIISCTCS AOTIOIHUTEIBHOE BPeMs AJIsl [IOATOTOBKH OTBETa
Ha 3aJaHusl, IpolLeaypa OLIEHUBAHUS PE3YJIbTATOB O0YUSHHUS 110 JUCLUILTMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAlloB.

[IpoBenenue mpouexypbl OLEHUBAHUS PE3YNbTATOB OOYYEHUS WHBAJIMIOB U JIUL C OrPAaHUMYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbS
JIOITYCKAETCsl C MCIONb30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOMOT .
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[Iporokon 3aceganus Ne 9 ot 17.04.2023

3aBenyromuii kadeapoi COITIaCOBAHO E.A. benas
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