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Pabouas nporpamma qucuuIuinHb! "XuMus'" 10 HapaBlIeHUIO NOAT0TOBKH (criermansHocT) 24.03.03 "bammuctika u

cTp. 3
TUIpoaspoArHaMuKa" HarpasieHHocTH (mpoduo) bammuctuka u rugpoaspoauHamuka @PI'bOY BO «Henl'V» P

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nuctmruinHel « XUMUSD» IPU3BaHA AaTh CTYJIEHTaM IPeICTaBlIeHHEe 00 0COOEHHOCTSIX XUMUYECKOTO CTPOSHHUS, XUMUYECKHX
CBOWCTBaX BaXKHEHIINX KJIACCOB COCAMHEHHHI; OCHOBAX KOH()OPMAIIHOHHOTO aHAlIN3a, CTEPEOXUMHUH, TOMMOXUMUYECKUX peakuuii. B
XOZIe U3y4YCHHUSI PACCMATPUBAIOTCSI OCHOBBI XUMHUYECKOH TEOpHH (CTPOEHHE aToMa, CKOPOCTh XMMHUYECKOW PEeaKIMH, paBHOBECHE B
pacTBOpax), a Takke GOPMHUPYIOTCS COBPEMEHHBIE IPEICTABICHHSI O KBAHTOBO- MEXaHMYECKOM CTPOSHUH aTOMa, O TEOPHH
XUMHYECKO CBSI3U.

OCHOBHEIE 3aJa9u JUCHUILIMHBI:

- 3y4yeHne OCHOBHBIX IOHATHH U 3aKOHOB XHMHUU;

- V3yueHne coBpeMeHHbIX NPeACTaBIeHHH O CTPOCHUH aTOMOB, MOJIEKYJI M BEIIECTB B Pa3JIMUHBIX arperaTHbIX COCTOSHUSX;

- I/I3ylleHI/Ie METOA0JIOTNU MPUMEHCHU TEPMOJUHAMUYCCKOTO U KHHETUYECCKOI'O MOAXOA0B K OITMCAHNIO XUMHUYECCKUX IPOLECCOB.

WNHankaTopsl JOCTIHKEHNST KOMIIETSHITUH:

OIIK-1.1. 3HaTb TEOPHUIO 1 OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBEHHOHAYYHBIX U OOLICHH)XEHEPHBIX JTUCLUILTHH.

OIIK-1.2. YMeTh NpUMEHATh METO/IbI MaTEMAaTHUECKOT0 aHAIN3a U MOJEIUPOBAHUS B IPO(HECCHOHANBHOM eITeIbHOCTH.

OIIK-1.3. YmeTh IPUMEHATH METOABI TCOPETUICCKOTO U SKCIICPUMEHTAJIBHOTO UCCIICJOBAHMS B HpO(i)eCCI/IOHaHLHOfI JACATCIIBHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.41

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

aﬂeKTpI/I‘{eCTBO 1 MarH€TU3M

MonekynspHas pu3nka

2.2 JIncuuMnIuHbI U MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE TAaHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTBYyIolee:

OnTHka

Pamnodusnka u 3eKTpoHNKA

KsanToBas TeOopus

[MoaroToBka K Tpolenype 3alluThl U 3alIUTa BBITYCKHOW KBaMH(HUKAIIMOHHOHN paboThI

HOHFOTOBKa K ¢cda4de u cavya rocyJapCTBEHHOI'O 3K3aMCHa

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS TUCIUILINHEI
(MOJY.JIsT)

OIIK-1: Cnoco0eH MpUMeHSITh eCTECTBEeHHOHAYYHbIE H 00IIeMHKeHEePHbIe 3HAHUSI, METOAbI MATEMAaTHYECKOr0 AHATU3A U
MO/IEJIMPOBAHUS, TEOPETHYECKOTO M IKCIEPHMEHTAIBHOIO UCCIeA0BAHUS B PO(ecCHOHATBHOM 1eATeTbHOCTH

3HaTh:

I[J'If[ JOCTHXXCHUA UHIUKATOPOB OIIK-1.1: 6a30BbIC 3HAHUS XUMUH, METOAbI UCCIICAOBAHUA, COBPEMCHHBIC KOHICIIINN, JOCTUXXCHUA U
OrpaHU4YCHUA XUMUU

YMeTh:

I[J'If[ JOCTUKCHUA UHAUKATOPOB OIIK-1.2: ucronp30BaTh B HpO(I)eCCI/IOHaJ'II)HOI‘/'I JACATCIIbHOCTHU 0a30BBIC 3HAHHS XUMHH

Buaanern:

Jns noctmxenus nuankatopos OITK-1.3: HaBBIKOM pelIeHus] KOHKPETHBIX MPO(EeCCHOHANBHBIX 3aa4 ¢ UCIONIb30BaHHEM 0a30BbIX
3HaHUHA XUMUH

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3narth:

3.1.1|6a30BsIe 3HAHUSA XUMHUHU, METOAbI UCCIIENOBAHNSA, COBPEMCHHBIC KOHUCTIIUHN, JOCTUKCHUA U OTPAHUYCHUA XUMUH
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3.2|YMmeTh:
3.2.1|ucnonp3oBath B IpoheCCHOHATBHON IEITEIbHOCTH 0a30BbIe 3HAHUS XUMUHU
3.3|Baagerts:
3.3.1|HaBBIKOM pellleHHs KOHKPETHBIX MPO(ecCHOHATBHBIX 3a/1a4 C UCIIOJIb30BaHUEM 0a30BbIX 3HAHUN XUMUHU
4. OFBEM JUCIIMIIJIMHBI (MOAYJIST)
O6wasn TpygoemMKocTb 23ET
Yacos o yueOHOMY IU1any : 72 Buner konTponst B cemecTpax:
B TOM YHUCIIE :
ayIuTOpHBIE 3aHATHS : 36 3a4eTsl 3
camocTosTeNnbHas padora : 32,3
KOHTaKTHas pabora: 39,7
UKP: 3,7
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI MOAYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHSA /[ Kvpe
Paznen 1. OcHOBHBIE OHATHS, KOHIENIINU U 3aKOHBI XUMMH.
1.1 OCHOBHEBIE TTOHATHS, KOHIEIIINN 1 3aKOHBI XUMUH. /JIek/ 3 2 JI1.1 J11.2J12.1 J12.2
013233 54 55
1.2 OCHOBHBIC TOHATHS, KOHIICTIIIH U 3aKOHBI XuMuu. /TIp/ 3 2 JIL.1J11.2J12.1 J12.2
013233 54 55
1.3 OcHoBHbIe razoBble 3akoHbl. KonnuecTBo BenjecTBa. CTexnuoMeTpuyecKkue 3 3 JIT.1J11.2J12.1 JI12.2
3aKOHOMEPHOCTH B ypaBHEHHSIX XUMUYeCKUX peakiuii. [Ipasuna 6e3omacHon D1320235435
paboThl B XUMHUUECKUX JlabopaTopusx. [IpaBuiia BHIMOIHEHUS OCHOBHBIX
XHUMHYECKUX JabopaTtopHeix onepanuii. /Cp/
Pa3nea 2. Ctpoenne aToMa, nepuoanvYecKasi CHCTeMAa XMMHYECKUX
y1eMenToB .. MenaeneeBa. XumMmuueckasi CBsi3b.
2.1 CrpoeHue aToMa, IEPHOIUECKas CUCTEMa XUMUYECKHUX ieMeHToB 1. 1. 3 2 JI1.1J11.2J12.1 J12.2
MenpeneeBa. Xumuaeckas cBsi3b. /JIex/ 013233 54 55
2.2 Crpoenune aToMa, mepuouIeckas CHCTeMa XUMHIeCKUX 1emMenToB J[. 1. 3 2 JIT.1JI1.2J12.1 JI2.2
MenneneeBa. Xumudeckas cBs3b. /I1p/ 013233 54 55
2.3 Ilepuomudaecknii 3aKOH U €T0 UCTIOBF30BAaHUE B MPEICKa3aHIH CBOHCTB 3 3 JI1.1 J11.2J12.1 J12.2
3JIEMEHTOB U COeTUHEHNH. XMMUYECKHUE CBOMCTBA AIIEMEHTOB psAia TPy 2152333435
MIEPHOINUECKOH CHCTEMBI. MeTO b CHHTE3a HEOPIraHNYECKUX COeTMHEHUH.
Bunpr xumudeckoii cBsi3u B pa3InYHbIX TUNAX coequHeHn. CTpoeHue u
CBOMCTBa KOMIUTEKCHBIX coenHenui. /Cp/
Pazgen 3. DHepreTnka XuMH4eCKHX MPOLECCOB.
3.1 DHepreTuka XUMHYECKHX MPOoLeccoB. /JIex/ 3 2 JIL.1J11.2J12.1 J12.2
010523334035
3.2 DHepreTnka XUMUUYeCcKuX poneccos. /Ip/ 3 2 JIL.1JI1.2J12.1 J12.2
013233 5455
3.3 Onpenenenue TEPMOIUHAMUYECKUX XapaKTEPUCTHK XUMHYECKUX PEaKIInii. 3 4 JIT.1 JI1.2J12.1 J12.2
3aKOHBI TEPMOJMHAMUKH. 3aKOHBI TepMOXUMHH. /Cp/ 013223334055
Pa3nen 4. XumMuyeckasi KHHETHKA M XUMHYeCKOe PABHOBeECHeE.
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4.1 Xumuueckas KHHETHKa U XUMHYECKoe paBHOBecHe /JIex/ 3 2 JI1.1J11.2J12.1 J12.2
D132 33 54 55
4.2 Xumuueckasi KHHETHKA U XUMH4Yeckoe paBHoBecue /T1p/ 3 2 JIL.1J11.2J12.1 J12.2
013233 54055
4.3 MeTozbl onMcaHus XUMHUYECKUX PABHOBECHIT B PACTBOPAX 3JIEKTPOJIMTOB. 3 4 JIL.1J11.2J12.1 J12.2
MeToapl MaTEMaTHYECKOTO OMUCAHUS KUHETHKH XUMUYECKUX PEaKIni. D1 D2 53 B4 D5
Omnpenernenne paBHOBECHBIX KOHIIEHTPALIUH BEIIECTB B JTAOOPATOPHBIX
ycnoBusix. Merossl onpenenenust pH pacrsopos. /Cp/
4.4 Xumuueckasi KHHETHKA U XuMHudeckoe paBHoBecue /MKP/ 3 1 JIL.1J11.2J12.1 J12.2
013233 54055
Pa3nen 5. PacTBopsbl.
5.1 PactBopsr. /JIex/ 3 2 JI1.1J11.2J12.1 J12.2
013233 54 55
5.2 Pactopst. /TIp/ 3 2 JI1.1J11.2J12.1 J12.2
0132335455
5.3 OO0u1re CBOMCTBA peajbHBIX pacTBOPOB. PacueT KOHIIEHTpaIMK PacTBOPOB 3 4 JIL.1J11.2J12.1 J12.2
pasnuuHBIX coeauHeHnd. OnpeneneHne N3MEHEeHNsT KOHIICHTPAIIH [TPH 21320335435
MPOTEKAHUH XUMHICCKUX PeaKiuii. MeTo bl OTpeIe/ICHUs] KOHIISHTPAIIHI B
pactBopax. /Cp/
Pazgen 6. OKuc/aIuTEIbHO-BOCCTAHOBHTE/IbHBIE H 3JIEKTPOXUMHYECKHUE
npoueccsl.
6.1 OKHUCIIUTENTHHO-BOCCTAHOBUTEIBHBIC U JICKTPOXUMUYECKUE Tpotiecchl. /JIek/ 3 4 JIL.1J11.2J12.1 J12.2
013233 54 55
6.2 OKHUCIIMTENHHO-BOCCTAHOBUTEILHBIE U DIIEKTPOXUMHUYECKHe npouecchl. /TIp/ 3 4 JIT.1 J11.2J12.1 JI2.2
013233 54 55
6.3  |OxucnuTenbHO-BOCCTAHOBHUTENbHBIE Peakiiy. OCHOBHBIE MPOIECCHI, 3 53 |JI1.1J11.2]J12.1 12.2
MPOTEKAIOIIHNE B AIEKTPOXUMUIECKUX cucTemax. [Iporeccel koppo3nn u D1 92 23 B4 55
MeToAbI 00pbOBI ¢ Kopposuei. /Cp/
6.4 OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE U dIIEKTpoXUMuueckue npoueccsl. /MKP/ 3 1,3 [JI1.1JI1.2J12.1 JI2.2
013233 54 55
Pazgen 7. Baxuelimmne Kiaaccbl OpraHu4ecKUX BelIeCTB.
BricokomoJieKyJIsIpHbIE COeTHHEHHUS.
7.1 Baknelimue knaccbl OpraHM4eCcKUX BeLIeCTB. BrIcOkOMOEKyIsIpHbIE 3 2 JI1.1J11.2J12.1 J12.2
coenuHenus. /Jlex/ D1 D2 53 B4 D5
7.2 Baknelimue knaccbl OpraHM4ecKUX BellecTB. BoicokoMoueKyspHble 3 2 JIT.1J11.2J12.1 J12.2
coenunenus. /TIp/ D1 D2 53 54 D5
7.3 CBoticTBa BaYKHEUIITNX KJIACCOB OPraHUYECKUX coequHeHnin. Onpenenenne 3 6 JI1.1 J11.2J12.1 J12.2
OCHOBHBIX (PU3NUECKHUX XapaKTEePHCTHK OPTaHUYECKHUX BellecTB. MeTo bl 013923334055
CHHTE3a MPOCTEHIINX OPraHMIeCKIX coeqnHeHNH. OCOOEHHOCTH CTPOCHHS H
CBOMCTBA PaCIPOCTPAHCHHBIX KIACCOB BEICOKOMOJIEKYJIIPHBIX COSTUHEHHH.
/Cp/
7.4 Baknelimue kimaccsl OpraHN4ecKUX BeNIeCTB. BEICOKOMOIEKYIIIpHBIE 3 14 |JI1.1J11.2J12.1 J12.2

coenunenus. /MKP/

013223334055

Pa3nea 8. lucniepcHble cucTeMbl.
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8.1 JucnepcHble cucteMsl. /Jlex/ 3 2 JI1.1J11.2J12.1 J12.2
013225354055

8.2 HucnepcHbie cuctemsl. /TIp/ 3 2 JIL.1J11.2J12.1 J12.2
31520335455

8.3 Oco0ble cBOMCTBA U 3aKOHOMEPHOCTH TIOBEACHHUS TUCTIEPCHBIX CUCTEM. 3 3 JIL.1J11.2J12.1 J12.2
IToBepXHOCTHBIE ABIECHUS B TUCIEPCHBIX cucTeMax. /Cp/ 013233 54055

6. POHJ OHEHOYHBIX CPEJCTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Pegepar
Bormpocsr k 3auety

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHAJIbI 1JISl Te]cymei/i aTrecranuu

TeMsl pedepaTHBHBIX PabOT

. CrexnoMeTpu4ecKkue 3aKOHOMEPHOCTH B YPaBHEHUSIX XUMHUYECKUX PEaKIHi.
. Ilepnoanueckuii 3aK0H U €ro UCIIOIb30BAHUE B MIPEICKa3aHUU CBOMCTB.

. 3aKOHBI TEPMOIMHAMUKH.

. MeTtoipl onucaHns XMMUYECKUX PAaBHOBECHH B paCTBOPAX AIEKTPOJIUTOB.

. Merobl onpe/ieNieHusi KOHLEHTPALXi B pacTBOpax.

. IloBepXHOCTHBIE ABIEHUS B JUCIIEPCHBIX CHCTEMAX.

. CBoiicTBa BayKHEHIIMX KJIACCOB OPraHUYECKUX COCIMHEHHH.

. OKHCIUTETHHO-BOCCTAHOBUTEBHbIE PEAKIINH.

01O LN bk W —

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 32aHHS JIs1 MPOMEKYTOUYHOMH aTTecTallUl

Bomnpocs! k 3auery

1. OcHOBHbIE IOHATHS, KOHIEHINH U 3aKOHbI XUMHUU. CTPOEHHE aTOMa, IEPHOIUUECKasi CHCTEMa XUMUIECKUX dieMeHToB JI. 1.
MenpeneeBa. XuMudeckast CBSI3b.

2. KonnuecTBo BemecTBa. 3akoH 00bEMHBIX oTHOIIEHU# ['eli-Jlroccaka; 3akoH Boiins-MapuoTra; ypaBaenue boiins- Mapuorra n
I'eit-JIroccaka; ypaBHeHue MenaeneeBa-Kianeiipona; 3akon ABorazapo. [lapunansHoe naBineHue rasa.

3. Onpenenenue u ctpykrypa atoma. Jledext macc. KoprmyckyisipHO-BOIHOBOM Jyann3M dacTHI. BosHOBast yHKIHMS, aTOMHAs
opbutans. KBantoBble uncia. [IpHHIUITEL 3aMI0JHEHHS aTOMHBIX OpOuTainei snekrponamu. [Ipasuna Kneukosckoro. Ilepuonuueckuii
3akoH J[..MenneneeBa. [ICXD, npencka3anne CBOMCTB AJIEMEHTOB M COETUMHEHUH.

4. MeTozpl cCHHTE3a HEOpPraHMYECKUX COeTUHEHNH. XuMudeckas cBs3b. KoBaneHTHas cBs3b U ee cBoiicTBa. MloHHas cBsi3b. CTpoeHue u
CBOMCTBA KOMIUIEKCHBIX coenHeHu . [[oHATHE CHCTEMBI; MapaMeTphl U GYHKIMU €€ COCTOSHHSI.

5. TlepBblil 3aKOH TEPMOJUHAMUKY. DHTAIBIUS CUCTEMBI U €€ U3MEeHeHHe. TerioBoil 3(h(HeKT XUMHIECKUX PEaKIUH.
TepmoguHaMUUECKHe U TEPMOXUMHUYECKHE YpaBHEHUS. 3aKoHBI TepMOXUMUHM: 3aKkoH JlaByaswe, Jla-Ilnacca; 3akon ['ecca n
CIIEJICTBUSA U3 HETO.

6. DHTANBNHS (Pa30BBIX M MOTMMOPQHBIX IpeBpanieHuil. [loHsaTre 00 3HTponMH. BTOpoit 3aK0H TepMoanHaMuKK. JHeprus [ ndoca —
KPUTEPH CaMOIPOU3BOIBHOTO MPOTEKAHUS XMMUUECKHX peakiuit. Dneprus ['m606ca o6pa3oBaHus BeleCcTBa.

7. XuMnyeckasi KHHETHKa. | OMOTreHHbIe 1 TeTeporeHHble cucTeMbl. CKOPOCTh TOMOT€HHBIX PEaKIHUil.

8. Koncranra ckopoctu peakiyy. BiausiHre npupoabl pearupyronux BeecTs, KOHIIEHTPAIMK U TeMIepaTypbl Ha CKOPOCTh PEeaKLUH.
[IpaBuno Baur-T'odda. OcoGeHHOCTH KHHETHKHU reTepOreHHbBIX PEaKIUii.

9. Teopus akruBanuu.IloHsATHE O KaTanu3aTopax, KaTaIUTHUECKUX saax. Karanus. Buapl karanuza u ux Mexanu3m. MTHrHOUTOpbI.
IIpomoTopsl.O6paTiMble 1 HEOOpAaTUMbIe XUMUYECKUE peaknu. XUMHYECKOe paBHOBecHe. 3aKoH JeiicTBus Macc. Koncranra
XMMHYECKOT0 PaBHOBECHUS U €€ CBS3b CO CTaHIAPTHOH sHeprueit ['uboca.

10. ITpunnun Jle-Ilarense. XuMuueckoe paBHOBECHE B T€TEPOreHHBIX cucteMax. [loHsTue pactBopa.

11. O6uue cBoiicTBa peajbHBIX pacTBOPOB. Busl pacTBopoB. CriocoObl BEIPAKEHUS KOHIIGHTPAIMH PACTBOPEHHOTO BEILIECTBA B
pactBope.

12. ConbBatanus. TemoBoit 3¢ dekT pacTBopeHHs. PacTBopeHne ra30B, KpUCTAUINYECKHUX BEIIECTB, KUIKOCTEH B BOJE.
Henaceiennsie, HaChIIIEHHbIE, MIEPECHIIEHHbIE pacTBOPHL. [Ipon3BeneHne pacTBOPUMOCTH.

13. DNeKTPOIUTHI U HEINEKTPOJIUTBI. DIEKTPOJUTUYECKAS TUCCOLMALIUSA KUCIOT, OCHOBAHUH, CPEJHUX, KUCIIBIX U OCHOBHBIX coOJieil ¢
TOYKHU 3pEHUS TEOPHH AIICKTPOIUTHYECKON qucconnanuu. Crnadble 2JIeKTPOIUThI, KOHCTAHTa JIUCCOIHALMH. 3aKOH pa30aBiIeHus
OctBanbaa. CusbHble 21eKTPoIuTbl. CTENeHb AUCCOLUAlNU. AKTUBHOCTh HOHOB U MOHHAs CHJIA.

14. OxuCIUTENFHO-BOCCTAHOBUTENBHBIE U AJIEKTPOXUMHYECKHE Npolecchl. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEaKIUH. THIIbI
OKHCJIUTEIbHO-BOCCTAaHOBUTEBHBIX peakimil. Metoasl moadopa koddduiuenToB. OKUCIUTETN X BOCCTAHOBUTEIN.
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DOKBUBAJICHTHI OKUCIIUTENEH U BOCCTaHOBUTENEH. BinsiHUe cpelibl Ha XapaKTep OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUii.
3HaueHNE OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIMH B OIIEHKE 0€301IaCHOCTH KHU3HEIESITEeIbHOCTH.

15. CymHOCTh BO3HUKHOBEHHSI 3JIEKTPOAHOTO MOTEHIMANA. DIEKTPOIBIKYILAs cuia. Y paBHeHne HepHera. DnekTpoxumuyeckue
CHCTEMBI: TaTbBAHUYECKHI JIEMEHT | dJ1eKTposn3. 3akoH Dapanes.

16. CBoiicTBa BayKHEHWIINX KIJIACCOB OPraHUYECKUX coelMHeHnH. OnpeeseHne OCHOBHBIX (PM3MUECKHX XapaKTePUCTUK OPraHHYECKUX
BEILIECTB.

17. MeToapl cuHTE3a MPOCTEHINNX OPraHUYeCKUX coequHeHHiH OCOOCHHOCTH CTPOCHHUS M CBOWCTBA PACIIPOCTPAHEHHBIX KJIaCCOB
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI.

18. OcHOBHBIE TOHATHUS KOJUIOMJHOW XUMUH, OOBEKTHI U LIeJIH H3y4deHus. KomIouIHbIe 4acTUIIbl U KOJIOMIHBIE CHCTEMBI;
KOJUIOUIHOE (JUCIIEPCHOE) COCTOSIHUE BELECTBA.

19. TucriepcHOCTH U yAeTbHAs MOBEPXHOCTh, KPUBU3HA MIOBEPXHOCTH YACTHUI] TUCTIEPCHOU (ha3bl. POJIb MOBEPXHOCTHBIX SBJICHUI B
rporeccax, NPOTEKAOIUX B IUCIIEPCHBIX cUcTeMax.Pa3iinyHble THIIBI KiIacCU(UKAIIMH AUCTIEPCHBIX crcTeM. JInoQuibHbIe 1
H0(OOHBIE TUCTIEPCHBIC CHCTEMBI.

20. KonieHcalmoHHbIE U AUCTIEPralldOHHBIE METO/IbI TOJIYUSHHS AUCIIEPCHBIX CHCTEM. MeTOIbl peryInpoBaHus pa3MepoB YacTHIl B
TICTIEPCHBIX crcTeMaX. OCHOBHBIE METO/IbI OYHCTKH 30J1€H (IUANN3 U YIbTPaQUIbTPaIIns).

6.4. Kputepuu oueHuBaHUs

CTyzieHT AOoImyCcKaeTcs K cllaue 3aueTa B KOHIIE CeMecTpa IIPU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI 10 OCHOBHBIM T€MaM JIEKIIMOHHBIX
3aHATHHA. 3a4eT CTAaBUTCA Ha OCHOBAHUH IMMCHbMEHHOTO M YCTHOT'O OTBETOB IO OWJIETY C BOIIPOCAMH.

OreHka «3a4TeHo» — CTYAEHT TBEPJIO 3HAaeT y4eOHO-TIPOTpaMMHBIN MaTepual, TPaMOTHO H 110 CYIIECTBY H3JIaraeTr ero, He JOMyCcKaeT
CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONMPOC. MOXKET NPaBIIILHO NIPUMEHUTh TEOPETUYECKUE TTOJIOKEHHS U BIIAJICET
HEOOXOTUMBIMU HaBBIKAMU TIPH BBHITIOJTHEHUH PAKTUIECKHUX 3aaHHH.

Onenka «He 3a4TeHO» — CTY/IEHT HE OCBOMJI OCHOBHOM MaTepHall, J0IMYyCKaeT HETOUHOCTH, HeIIPaBUIIbHBIE ()OPMYIUPOBKH, HAPYIIAET
10CIIEI0BAaTENbHOCTD N3JI0KEHUS IPOrPaMMHOTO MaTepHaja U HCIIBITHIBACT 3aTPYIHEHNS B BBIIOJIHEHUH PAKTUYECKUX 3aJaHUI.

7. YHEBHO-METO/JMYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHOUIIJIMHBI (MOAY JIST)

7.1. Pexomenayemas Jutepatypa

7.1.1. OcHoBHas JUTepaTypa

ABTOPBI, COCTABHTEIH 3arnaBue UznarenscTBo, rox| Pecypc
JI1.1 |IIponyOnukosa T. .,  |OOuias u HeopraHu4deckas XUMUsL: TEKCThI JIGKIUH : [[u1s cTyieHTOB, | YenssOuHCek:
Tapammuna E. B., 00yJaromUXCsl 0 HEXUMHYECKUM CIIEIIHATEHOCTSM | U3znatenscTBO
Ananukosa U. 1O., HensOUHCKOTO
Cyxapes 1O. U. TOCYIapCTBEHHOT O
YHUBEPCUTETA,
2013
JI1.2 |T'nunka HJL OOmas xuMust: yueoHoe nocobue Mocksa : KnoPyc, 9BC
(https://book.ru/book/935925) 2020
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecype
JI12.1 |[KopxyxkoB H. T'., lensan |OOmast 1 HeopraHuueckas XuMusi: yueOHoe mocobue 1Jis By30B Mocksa : MUCHUC,
B. 1. 2004
JI12.2 |Koposun H. B. OO61ast XuMUs: YIeOHHK [T TEXHUYECKUX HAPABJICHHHA U Mocksa : Beicmas
crelManbHOCTEH By30B mkona, 2005

7.2. Ilepeuens pecypcoB HH(OPMALTMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

D1 |Jlanb [DneKTpOHHEIN pecypc] : AIeKTpoHHO-0nOIoTeuHas cuctema (ObC) / m3narensctBo JlaHb. —
URL:https://e.lanbook.com/book/267359

32 |JTanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nOmmoreuHas cucrtema (OBC) / nuznarenscTo JlaHb.
URL.:https://e.lanbook.com/book/177840

23 |Jlanb [DneKTpOHHEIN pecypc] : AIeKTpoHHO-OnOmoTeuHas cuctema (ObC) / m3narensctBo JlaHb. —
URL:https://e.lanbook.com/book/211316

D4 |JTanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nOmmoreunas cucrema (OBC) / uznarenscTBo Jlanb. —
URL.:https://e.lanbook.com/book/205991

35 |Jlanb [DneKTpOHHEIN pecypc] : AIeKTpoHHO-0nOIoTeuHas cuctema (ObC) / m3narenscTBo JlaHb. —
URL:https://e.lanbook.com/book/126907

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma qucuuIuinHb! "XuMus'" 10 HapaBlIeHUIO NOAT0TOBKH (criermansHocT) 24.03.03 "bammuctika u

cTp. 8
TUIpoaspoArHaMuKa” HarpasiaeHHocTH (mpodumto) bammuctuka u rugpoaspoauHamuka PI'bOY BO «Henl'V» P

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpaMmmHoOe oGecnieyeHue

LMS Moodle

Adobe Connect Acrobat

Adobe Reader

7.3.2 IlpodecconabHbIe 0a3bl IAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DneKTpOHHBIN KaTanor HayyHoi oubimorexku Yenl'Y [DnekrponHblil pecypc] : 6a3a nannsix / Yenso. roc. yH-T. — UensOunck, 1992.

2. Web of Science : myapTuaucunmnHapHas pedepariBHas 6a3a 1aHHbIX / KoMIaHus Thomson Reuters. — Pexxum gocryna: s
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 37IeKTpOHHBIH.

3. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — I3. aurit. — Pexum gocryma: st
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 3MeKTpOHHBIH.

4. Springer Link : [caitr]. — URL: http://link.springer.com/ — 5I3. anri. — Pesxxum ocTyma: uist 3apeTHCTpHp. mob3osareneid Yenl'y. —
TekcT : 2IEeKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

Jst peanu3anny JUCHUILTHHBI HCTIONB3YIOTCS yaeOHbIC ayANTOPHHU TSl IPOBEICHUS 3aHSTHIA JICKIHOHHOTO TUIIA, CEMHHAPCKOTO
THIIA, TPYIIIOBBIX ¥ HHIUBUAYAJIbHBIX KOHCYIBTAIIUMA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTeCTallnH, a TAKKEe MOMEIICHUS IS
CaMOCTOSTEIILHOM paboThI.

YueOHbIe ayANTOPUH YKOMILICKTOBAHBI CIICIIUATH3UPOBAHHON MeOCITbIO U TEXHUUECKUMH CPEICTBAME OOYUCHUS - MYJIbTHMEIUITHBIM
000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHust 3aHATHI JIEKIIMOHHOTO TUITA TIPEJIararoTcsl HabOPHI JEMOHCTPAMOHHOTO 000PYAOBAHUS U YueOHO- HATIISTHBIX
rocoOuii (MybTUMEINITHbIE TPE3EHTALINH ).

Hcnons3ytores aynuropus Ne205 - untansHbli 3a1 Ne3 (yueOHbIi kopryc Nel) u aynuropus Ne206 - 37eKTpOHHBIN YUTaIbHBIN 32l
(cenmanm3upoBaHHBIN MenuaneHTp) (yuebnsrii kopmyc Nel) mmst caMoCTOsATENEHOM paboTHI CTyIeHTa, OCHAIIIEHHBIE IEPCOHATBHBIMHI
KOMITbIOTE€paMHU, MyJIbTUMEANNHHON anmapatypoil. B aynuropusx obecreder JOCTYI K pa3lIudHON CIPaBOYHOM JIUTEpaType,
SHIUKIIONIE UM, OHOIHOrpagnIecKuM 1 TIOTHOTEKCTOBBIM 0a3aM JaHHBIX, HHGOPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWS JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JTUCHUIIJIMHBI (MO1Y JIST)

OcBoeHue cofepxKanus ydeOHOH AUCHUILIMHBL « XUMUSD OCYLIECTBIIAETCS Ha JEKLUIX, IPAKTUYECKUX 3aHATUAX U B IIpoliecce
CaMOCTOSATEIbHON YueOHOH NeaTeIbHOCTH CTYICHTOB.

JlekMOHHBIE 3aHATHA 00€CIEUUBAIOT TEOPETUUECKOE U3yUeHUE TUCHUIIMHBL. OCHOBHBIMU METOAAMU O0YYEHUS SABIIAIOTCS
nH(OPMALOHHO-00BACHUTEIbHBII U TpoOIeMHbIH. Ha neKuusax u3naraeTcs OCHOBHOE COZIepKaHUe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX MOHATUH U pacCCMAaTPUBAIOTCS IPUMEPBL.

JIeKIMOHHBINH MaTepual SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM Ul YCBOCHHUS yueOHOH nucruiiuubl. Ero o6sa3aTensHo
HEO0OXOIUMO JOIOJIHUTh MATEPUAIOM OCHOBHOMU U JONOJHUTEIBHON JIUTEPATYPHI 110 TEME.

IMpakTudeckue 3aHATH CIIYXKAT JUIs 3aKPEIUICHUS TEOPETUUECKUX OCHOB, U3JIaraeMbIX B JISKIMAX. Ha mpakTHuecknx 3aHATHAX
oOydJaeMble OBIIaeBalOT OCHOBHBIMHI METOIaMH U IIPHEMaMH PeIleHHs Ipo(ecCHOHANBHBIX 3aad IPH HAIMCAHUH OTYETOB O
IIPOJIENIAHHO SKCIIepUMEHTaNbHON pabdoTe. [y poBeJeHUs TEKYILETO U IPOMEXYTOYHOTO KOHTPOJIS B KOHLE U3yUEHUSI KaXKJJ0T0
paszena mpoBoIUTCs (PPOHTANBHEIN ONIPOC B BUJIE IIMCEMEHHEIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCH! IO TeMaM JICKIIHOHHBIX,
MIPAKTUIECKUX 3aHATUH U 3aHATHH, BBIHOCHMBIX Ha CAaMOCTOATENIbHYIO paboTy. CucTeMa KOHTPOJIBHBIX MEPOIPHUATHH AOJDKHA
obecreunBaTh 00BEKTHBHYIO OICHKY 3HAHUH 1 HABBIKOB CTYICHTOB, CIIOCOOCTBOBATH ITOBBIMICHUIO 3()()eKTHBHOCTH BCEX BUIOB
y4eOHBIX 3aHATHH, BKIIOYAsi U CAMOCTOSTENbHYIO paboTy.

Ba)XHBIM MOMEHTOM IIPU U3YYECHUU TH000H JUCLUIUIUHEI SIBJIETCS OpPraHu3alusl caMocTosTenbHOI paboTsl. IIpu ocBoeHnn
Martepuasa He ClIeyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMHHAHMIO IPUBEACHHBIX ONpeeIeH!H, GopMyIHpOBOK U MOJIOKEHUMH,
eci TpeboBaHus K Bam mpsMo He yka3blBaloT Ha 3T0. BriosiHe 3¢ heKTUBHOI MOXKET 0Ka3aThCs IONBITKA IOHATH CYTh SIBJICHHUS,
BBIPa0OTATh CBOE OTHOLICHHUE K HEMY, OITUPAsiCh HA MAaTEPHaJl, COACPIKAILMICS B peKOMEHAOBaHHOM IuTeparype. Tawke
PEKOMEH1yeTCs PABHOMEPHO PACIpPEEITh HarPy3Ky CaMOCTOSITEIbHOIO 00y4€eHHs B TEUCHUE CEMECTPA.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0THi (nanee — D0,
JOT) ocymectBasercs Ha ocHOBaHUHU «I10103KeHNUs 0 pean3alul OCHOBHBIX U JOIOIHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
IIPUMEHEHUEM JIEKTPOHHOTO 00y4eHHs 1 AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B (helepaTbHOM I'OCyJapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEKICHUH BHICIIET0 00pa3oBaHus «HeIsI0MHCKHUM rocyJapCTBEHHBIN yHUBEpCUTETY, «[lomoxkeHus
0 TOpsIKE 3a4eTa 00YHAIOIIIMHUCS [0 OCHOBHEIM NTPO(ECCHOHAIBHBIM 00pa30BaTEIFHEIM IIPOTPaMMaM BEICIIIETO 00pa30BaHHS B
OI'BOY BO «Uenl Y» pe3ynbTaToB OCBOCHHS B OPTraHU3aIUAX, OCYIIECCTBIISIONIMX 00pa30BaTeIbHYIO IESTEIbHOCTD, Y4EOHBIX
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MPEIMETOB, KYPCOB, TUCIUILIMH (MOYJIEH), IPAKTHK, JOTIOJHUTEIBHBIX 00pa30BaTEeIbHBIX POrPAMM» MTOCPEICTBOM JIEKTPOHHOIM
uHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PIBOY BO «Uenl Vy. B uckimoyutenbHbIx ciaydasx (popc-Maxop | T.I1.) MU
peanu3aiuu 00pa3oBaTeabHOU AesiTensHOCTH ¢ puMeHeHreM D0, IOT MOryT NIpHUMEHSATh KOMIIOHEHTBI, HE BXOJISIIUE B IIEPEUCHb
9JIEKTPOHHOH HHPOPMAIHOHHO- 00pa30BaTEIILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIUHBI OBYYAIOIIMMUCS C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 31I0POBbA

OcBOCHUE TUCHIUILIMHBI HHBAJIHIAMH U JIUI[AMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI OCYILECTBISIETCS C UCTIOIb30BAHUEM
CHELHAIbHBIX TEXHUYECKHX CPEICTB M HMH(GOPMAIMOHHBIX TEXHOJIOTHH, MPEZOCTaBISIEMBIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM MO OOY4EeHHIO MHBAIMIOB M JIMI C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs Yenl'Y mo 3ampocy oOywaromerocs
(MOOMIBHBIE CHENMANbHBIE TEXHUYECKHE CPEJACTBA JUIs JIMI[ C HAPYHICHUSAMH 3pEHHS M C HapylIeHHEM CilyXa, aCCHCTHUBHbBIE
HH(OPMAIOHHBIE TEXHOJIOTHH).

IIpu HeoOxomuMmocTH sl OOYYaIOUIMXCSl C HAPYUICHUSIMH 3pEeHUS Ha pabodnMx MecTaxX [yl NPOBEACHUS NPAKTHUECKUX HWIH
ab0paTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIHANIbHOE MPOrpaMMHOE obecrieueHre (MporpaMMa pedyeBOd HABHTALlUH, pedeBbIe
CHUHTE3aTOPbI, SKPAHHBIE JTYITbI).

B yueOHble aynuropun obecrieynBaeTcsi OECIPENITCTBEHHBIN TOCTYI Ul 00yJalOMUXCsl ¢ MHBATUIHOCTBIO U C OTPaHUYSHHBIMH
BO3MOXHOCTSIMHU 3[I0POBBS. B Kak[oli ayauTopu, rae o0y4aroTcsi MHBAJIH/IBI U JIMLA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS,
IpeTyCMaTpUBAETCS] COOTBETCTBYIOIEE KOJIUIECTBO MECT [UIsl OOYIAIOMINXCS ¢ YIETOM HapyIIEHHH UX 370POBBSI.

Jlnst ocBOEHMS TUCUMIUIMHBI MHBAIUAAM U JIMLIAM C OTPaHHYEHHBIMU BO3MOXHOCTSAMH 3/I0POBbS IPEIOCTABIACTCS JOCTYI K II€YaTHBIM
HCTOYHUKAM, UMEIOIMUMCS B HaydHoU OubimoTtexe UenlV, ¢ moMOIIp0 CeNHaIbHBIX TEXHHUECKAX CPEACTB; MOCTYI C ITOMOIIBIO
CHEIHATBbHBIX TEXHHYSCKUX W MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HMCTOYHHKAM, MPEICTABICHHBIM B (DOpME 3JIEKTPOHHOTO
JokyMeHTa B poHme HayuHO#H 6ubnroTeku Yenl'Y Mtk 371eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.

Y4eOHO-MeToquYecKre MaTepHalibl JJisi 00yYaroUMXCsl U3 YHUCIIa WHBAIMIOB U JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 310POBBS
MIPEIOCTABIIIOTCS B OpMax, alaliTAPOBAHHBIX K OTPAHUUSHHUSIM UX 3I0POBBSI U OCOOCHHOCTSIM BOCTIPHATHS HH(OPMAIIHH.

JI7st MHBAJIMIOB U JIMI] C OTPaHHMYEHHBIMHU BO3MOXHOCTSMH 370POBbSI OCBOSHHE TUCIUITIIMHBI MOKET OBITh YACTUYHO WJIH TIOJIHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpu mnpoBeneHUM NPOMEXYTOUHOH aTTECTAllMM IO AUCHUIUIMHE OOYYaroUIMMCS € UHBAIUAHOCTBIO U C OTIPAHHMYECHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI O0ECIIEUHMBAETCSI 10 HMX 3asABJICHHIO NPENOCTaBICHHE B JOCTYHMHOW (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IPOBEICHUS NPOMEXYTOUHOM aTTeCTallMd, OLEHOUYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 33/1aHus (IMMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MHChbMEHHO mmpudroM bpaiims, c
UCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH NpoLEeNyphl OLICHUBAHUS PE3YIBTATOB 00YUEHHSI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3IOPOBBSI
MpeyCMaTpPHUBAETCsI UCTIOJIb30BaHUE MTpeaocTaBieHHbIX Yenl Y nim coOCTBEHHBIX TEXHHUECKUX CPENICTB, HEOOXOANMBIX UM B CBSI3H C
WX UHIUBHAYAJIBHBIMH OCOOEHHOCTSMH. [Ipn HEOOXOOUMMOCTH WHBAJIHWAAM M JHLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBBS
NpeaOCTaBIACTCA JOMNOJTHUTEIIBHOC BpEMS JId NMMOATOTOBKH OTBETA Ha 3aJaHusA, MpoLCaAYypa OLUCHUBAHUSA PE3YJILTATOB O6y‘leHI/lﬂ 1o
JCITUIUTHHE MOYKET IPOBOJUTEHCS B HECKOJBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




24.03.03/ bBanaucTuka u ruapoa’poauHamuka/ Bajaaucruka u ruapoa’poaunamuka/ Xumusi/
2025 rox HaGopa/ ouHasi popMa o0y4eHUs

[IpopexTop o yuebHoit paboTe yTrBepxaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UIECKOTO (PaKyIbpTeTa

[Iporokon 3acenanus Ne 05 ot 06.02.2025

[Ipencenarens Yuenoro coBera
¢dusudeckoro akynpTera COIIaCOBaHO M.A. 3arpebun

3acenanuem kadeapsl XUMHU TBEPIOIro Teja U HAHOMPOLECCOB
[Iporokon 3acenanus Ne 6 or 31.01.2025
3aBenyromuii Kadeapoi COTJIaCOBaHO E.A. bemas

ABTOp (COCTaBHTEIb) E.O. MakapkuHa

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»
anpens 2021 r. Ne 247-1



