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Bunsl KOHTpOIIS Ha Kypcax:

3a4eThI C OIIEHKOMH 1

Pacnpene.rlemle YaCoB JUCHMIIJINHBI IO KypcaM

Kypc 1

Bup 3ansaruit il PII Hroro
Jlexun 4 4 4 4
JlaGoparopHbie 4 4 4 4
IIpakTuueckne 4 4 4 4
Konr. u. va arrect. 8 (0,25 10,25 (0,25 10,25
nepuos OC
KoHT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4
HUroro ayn. 12 12 12 12
Konrakthast pabora  [12,65 12,65 |12,65 (12,65
Cam. pabora 916 [916 |91,6 |[916
Yackl Ha KOHTPOJIb 3,75 (3,75 3,75 3,75
HUroro 108 |108 (108 |108




1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOLY.J151)

1.1{Ilenbr0 OCBOSHUS QUCHHUILUINHEI SBIAETCS GOpMHUPOBaHUE 00IIETIPOPECCHOHANBEHBIX KOMITETSHIHHN 110 PEIICHHIO
WH)XEHEPHBIX 3aJ1a4 B MPOQECCUOHAIBHON ACATEIILHOCTH C UCIIOJIb30BAHUEM METO/IOB €CTECTBEHHBIX HAYK Ha OCHOBE
pa3BUTHA y 00yHarOIINXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS; HAYYHOTO MBIIIJICHHUS; IIETIOCTHOT'O MPECTABICHUS O
XMMHYECKUX 3aKOHAX OKPYKAIOIIEro MUPa B UX €IMHCTBE M B3aUMOCBSI3H.

1.2|3amaun JUCLUIIIUHEL:

1.3]- HOHy‘IeHI/Ie (byH}IaMeHTaJ'ILHOI‘O 06pa30BaHI/I$[, CHOC06CTByIOHI€FO naﬂLHeﬁmeMy Pa3BUTHIO JIMYHOCTH;

1.4]- I/I3y‘IeHI/Ie XUMHWYECKUX SIBJICHUI U 3aKOHOB XUMUH, 'paHULbl UX IPUMEHUMOCTHU, TPUMEHCHNUE 3aKOHOB B BaKHEHIITUX
MMPAKTUICCKUX IMPHUITOKCHUAX

1.5(- BripadoTka y 00y4alomuxcs MpUeMOB U HAaBBIKOB PEIICHUS] KOHKPETHBIX 3a/1ad M3 Pa3HbIX 00NacTell XUMUH,
IIOMOTAIOIIHMX UM B AalbHEHIeM peraTsh NpodeccuoHaIbHbIE 3aauH;

1.6[- O3nakomenue oOy4arOmUXCs ¢ COBPEMEHHOM Hay4yHO anmapaTypoil U BeIpaboTKa y 00ydaiomuXxcsl HauyalbHbIX
HaBBIKOB TIPOBEICHHS IKCIIEPHMEHTAIBHBIX HCCIIEI0OBAHMIA.

2. MECTO JUCHHATIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI

Huxn (pazgen) OIT: |B1 .0.12

3. KOMIIETEHIIMN OBYYAIOIETI'OCsl, @OPMUPYEMBIE B PE3YJIbBTATE OCBOEHUS JTUCITUIIJINHbBI
MOoAaYyJis)

OIIK-1 Crioco6eH periaTh HHXEHEPHBIE 3a/1a41 B PO(YECCHOHATBHOI JIESITEIBHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOT0 aHaJIM3a U MOJICTUPOBAHUS

OIIK-1.2 IIpuMeHsieT OCHOBHbIE IIOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHHs IpeIMEeTHO-IPOQUIBHBIX 3a/1a4

OIIK-1.3 [IpMeHseT eCTeCTBEHHOHAYYHBIC METO/Ibl TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 00BEKTOB, TIPOIIECCOB,
SIBIICHUIA; IPOBOAUT 3KCIIEPUMEHTBI 10 33aHHON METOJIMKE U aHAJM3HPYET pe3yIbTaThl

B pe3yabTarte 0cBOCHMS AMCHUTIJIMHBI (MOAYJIS) 00y4AaIOLIMIiCsH T0KEH

3.1|3uaTn:

3.1.1|nepuonmyeckuii 3aKOH M €ro UCIIOIb30BaHHUE B IPEICKa3aHUN CBOWCTB DJIEMEHTOB M COSAMHEHHH, XMMHUUECKHE CBOHCTBA
3JIEMEHTOB Psijia TPYIII IEPHOANIECKOI CHCTEMBI (B 3aBUCHMOCTH OT HAIPaBJICHUS OATOTOBKH ), BUBI XUMUUECKOW CBS3H B
Pa3INYHBIX TUIIAX COEIMHEHUH, METO bl OIIMCAHM XMMUYECKUX PABHOBECHH B pacTBOpax 3JEKTPOJIUTOB, CTPOCHHUE U
CBOWCTBAa KOMIJICKCHBIX COEAMHEHUH

3.1.2|MeToaB! ONMCaHHUS XUMHYIECKHX PaBHOBECHH B PaCTBOPAX 3JIEKTPOIUTOB, CTPOCHHE H CBOICTBAa KOMIUICKCHBIX COCTHHEHHH,
METO/IbI MATEMAaTHUECKOTO OIMCAHNS KHHETHKN XMMUYECKUX PEaKIMH, CBOHCTBA BXKHEHIINX KIACCOB OPraHUYECKHX
COCMHEHHH, 0COOCHHOCTH CTPOCHHS M CBOHCTBA PACIIPOCTPAHEHHEIX KJIACCOB BEICOKOMOJICKYJISIPHBIX COSIHHEHHH,
OCHOBHBIE IPOLECCHI, TPOTEKAIOLIHNE B JIEKTPOXUMHIECKUX CUCTEMAX, IIPOLIECCH KOPPO3UH M METOBI OOPHOBI C
KOppo3Heil, ocoOble CBOICTBA U 3aKOHOMEPHOCTHU ITOBEJECHUS AUCIIEPCHBIX CUCTEM, IIpaBUia 0e30macHoU paboThI B
XMMHYECKUX JIabOpaTopusix

3.2|Ymers:

3.2.1|npoBoauTh pacyeThl KOHLIEHTPAIIMH PACTBOPOB Pa3IMYHbIX COEIMHEHUH, ONPENeNIATh U3MEHEHHE KOHLEHTPALUI NPy
MIPOTEKAHUHN XUMUYECKUX PEaKLUi, ONpeNesiTh TEPMOIUHAMUYECKNE XapaKTePUCTUKN XUMHUECKUX PEaKIui 1
PaBHOBECHbIE KOHIIEHTPAIIMH BEILIECTB

3.2.2|1poBOUTE OYUCTKY BEIIECTB B JIAOOPATOPHBIX YCIOBHSIX, OMPEACIIATh OCHOBHBIC (DH3MIECKUE XapaKTEPUCTHKU
OpPraHUYECKUX BEILECTB

3.3|Baanern:

3.3.1|HaBbIKaMy BBIMIOJHEHUS! OCHOBHBIX XMMHUYECKUX JIA00PATOPHBIX OIEpalyii, MeTolaMu orpeaesieHus pH pacTBopoB u
orpeJiesIeHHs KOHIIEHTpalMii B pacTBOpax

3.3.2 METOJAaMU CUHTE3a HCOPraHN4YCCKUX U HpOCTeﬁIHPIX OpPraHn4CeCKuX COCZ[I/IHCHI/Iﬁ

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)

Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | HacoB | IIpumeuanue
3aHATHA Kypc

Pa3nen 1. OcHOBHbBIE NOHATHS H 3aKOHbI XUMHUH

1.1 OCHOBHBIEC XUMUYECKHE MTOHITHS: MOJIb, aTOMHAsI Macca, MOJISIpHAsI Macca. 1 1
OCHOBHbBIC XUMUYECKHE 3aKOHBI: COXPAHEHHUS MACChl, IOCTOSTHCTBA COCTABA.
DKBUBAJICHT, 3aKOH SKBUBAICHTOB. OCHOBHBIE KJIaCCHl HEOPTaHUYECKHUX
coeZiMHeHH. Pacyer 3KBHBaJICHTHBIX MAcC MPOCTHIX BELIECTB M CIOKHBIX
coenuHeHui /JIex/

Paznesn 2. OCHOBBI XMMHYECKOIl TEPMOAMHAMUKH

2.1 DHepreTuka XUMHYECKHX MPOLECCOB. BHYTpPEeHHSS SHEPTHs, SHTAIBITHS. 1 1
Outponus, sHeprus ' ud6ca, HalpaBIEHHOCTh XUMHUYECKUX IponeccoB. /JIex/




2.2

Omnpenenenue TemnoBbixX 3QGeKToB XUMHYECKUX peakuuil /JIa6/

Paznen 3. OcHOBBI XMMHYECKOH KHHETHKH

3.1

CKOpOCTb PeaKiii U METO/IbI €€ PeryIUpOBaHus. XHUMHUUECKOES PABHOBECHE.
PaBHOBeCHS B TETEPOTEHHBIX CHCTEMax. PeakIinoHHast CIIOCOOHOCTH BEIIECTB.
/J1ex/

3.2

Pacuer 3aBucHMOCTH CKOPOCTH PEaKIHii OT KOHIIEHTPAUN PETHPYIOMINX BEIIECTB
U TeMneparypbl. PacueT kKoHCTaHTHI paBHOBecHs peakiuid. [IpuHnun cMereHus
xumudeckoro pasaosecus Jle [llarense /TIp/

Paznen 4. [lepuoguveckas CHCTEMA M CHCTEMATHKA 3JieMeHTOB. CTpoeHue
atoma. OCHOBHbBIE XapaKTEPUCTHKH JIEMEHTOB.

4.1

Crpoenue aroma. KBaHToBO-MexaHudeckas Mozenb aroMa. KopryckynspHo-
BOJTHOBOH Tyann3M. DIeKTPOHHBIC 000J109KH aTOMOB. KBaHTOBBIE UHCTa.
[Mopsiiok 3armoHeHHs IIEKTPOHHBIX 00ostouek: npuHuun [laynu, npasuio ['yHna,
npasuna KireukoBckoro. DIeKTpoHHBIE ceMelicTBa 3neMeHToB.  /Cp/

10

4.2

DnexkTpoHHbIE (POPMYJIBI M AIEKTPOHHBIE CXEMBbI aTOMOB. MI3MEHEHHE CBOICTB
9JIEMEHTOB 10 TIEPHOJIaM | TpyIIaM cucteMbl Menneneesa /I1p/

Pazgen 5. Xumnveckas CBS3b U CTPOCHHE MOJIEKYJI

51

CoBpeMeHHbIE PEACTABICHHSI O IPUPOJe XUMHIECKO# cBsi3u. OnpeneneHue u
OCHOBHBIC XapaKTEePUCTHKH XUMUAYECKOH CBsA3U. METO/ BaJICHTHBIX CBA3CH
(MBC). Metoa monekyssipabix opoutaneit (MMO). TIpoctpancTBeHHas
CTPYKTYpa MOJIEKyJI. JIunonsHple MOMEHTBI CBsi3el U Mosekyl. BogopoaHas
cBs13b. Curma u nu- cesizu. /Cp/

5.2

DIIEeKTPOHHOTOUYCYHBIC ¥ CTPYKTYPHBIC (POPMYJIBI MOJICKYJI. JHITONBHBIE MOMEHTBI
monekya /Cp/

Pa3znen 6. PactBopbl

6.1

CriocoObl BbIpa)X€HHsI KOHIIEHTPAI[MH PACTBOPOB. 3aKOHBI PACTBOPOB /IS CITA0BIX
9NIEKTPONUTOB. [IprMeHeHe 3aKOHOB K CHIIBHBIM 3JIEKTPOJIUTAM.
DnexTpoautudeckas auccoruanus. CTeneHp AUCCOIMALNU, KOHCTAHTa
JIICCOLMALINN, N30TOHNYEeCKUH K03 duunenT. MoHHO-MONEKyIISIpHbIE PeaKIuy.
DrektponuTHyeckas aucconuanyst Boas! u pH cpenbl. ['unponus coneit. /Cp/

11

Paznen 7. OkucauTENbHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI

7.1

IloHsiTHE O CTEIIEHN OKHUCIICHHUS DJICMEHTOB B COCOAMHCHUAX. OKHCIIUTENIBHO-
BOCCTaHOBHUTEITHBIC CBOMCTBA IMIPOCTHIX BEMIECTB M XUMIYECKHX COCIHHECHHIA.
OKHCIIMTENBHO-BOCCTAHOBUTEILHBIC peaKkuunu. HaﬂpaBHCHHOCTB OKHCIUTEIIBHO-
BOCCTaHOBHUTEIBHBIX peakiuii. CTaHIapTHEIC JJIEKTPOJHBIC TOTEHIIHAEL.
®opmyna Hepucra /Cp/

7.2

OKHCIUTENFHO-BOCCTAHOBUTEINbHBIE peakiuu /J1a6/

Pa3nen 8. DaekTpoxuMuiecKne CHCTEMBI.

8.1

XMMHYECKHEe HCTOYHUKH TOKA: TabBAaHUIECKHE 3JIEMEHTHI, aKKyMYJISATOPEI,
TOIUIMBHBIE AJIEMEHTHI, YCTPOUCTBO, IIPOLIECCHI, UCIIOJIb30BAHNE HA XK. 1.
Tpa"cniopte. Bomopoanas sHepretuka. dnexrponn3. Karogaoe BoccTaHOBIEHUE U
aHOJTHOE OKHUCJICHHE. DJIEKTPOJIN3 C aKTUBHBIM aHOJIOM. BTOpHYHbIE po1ecch
pu dexTponnse. 3akonsl Papanes. Bexon o Toky. [lpumenenne snexTponmza.
/Cp/

12

Paznen 9. Koppo3usi MeTanios

9.1

Koppo3ust MeTaioB: 3JeKTPOXHUMHUYECKAsl M Ta30Basi, MOKA3aTeIN KOPPO3HH.
Bupl 371eKTpOXMMHUYECKOI KOPPO3UHU: 00pa30BaHUE rallbBAHUYECKOM Maphbl,
KOHIIEHTPAIIMOHHOH A4YeHKH, KOPPO3Us MO/ IeHCTBUEM Oy KIal0IIHUX TOKOB.
MeTompl 3aIIUTHI OT KOPPO3UH: IOKPHITHUSI, HHTHOUTOPHEI KOPPO3UH,
anekTpoxumuueckas 3ammra /Cp/

10

Pa3znes 10. lucnepcHbie CHCTEMbI

10.1

JlucniepcHBIE CHCTEMBI, MX KIaCCH(DUKAIINHI, METOIBI OyUeHUs. Y CTONYHBOCTD
JTUCTIEPCHBIX CUCTEM M crIOCOOBI X cradbuiuzanuu. /Cp/

10.2

CTpoeHNEe MULICIUT HEOPIraHUYECKHX 30JIeH U CIoco0b! uX Koarysiuu. ITopor
koaryssituu /Cp/

Paznen 11. CamocTrosiTennbHasi paGoTa




111 Ionroroska k nexuusam /Cp/ 1 2

11.2 ITonroroBka K mpakTHuecKuM 3ausaTusm /Cp/ 1 4
11.3 Ionroroska k nadopatopubiM padoram /Cp/ 1 4
114 BeinonHeHue KOHTpobHOM padotTel /Cp/ 1 8,6

Paznen 12. KonrakTHasi padoTa Ha aTTeCTAIIUIO

12.1 3ayer /KD/ 1 0,25

12.2 KonrponbHas pabora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHAJIBI

OueHouHbIE MaTepUabl I IPOBEICHUS IPOMEXYTOTHON aTTeCTalli 00y4YaroNXCs IPUBEICHBI B IPUIIOKEHHH K pabodeit
IporpamMMe TUCHUILTHHBL.

®OopMBI ¥ BU/IBI TEKYIIETO KOHTPOJIS IO JUCLIUILIMHE (MOJTYJIIO), BUJIBI 3a/JaHUI, KDUTEPUU UX OLICHUBAHUS, paclpe/ieieHie 0aioB 1o
BH/IaM TEKYIIETO KOHTPOJIS pa3pabaThIBAIOTCS MperoaBaTelieM AUCHUILIIHBL C yYETOM ee CIIeHU(HUKA 1 JOBOASATCS 10 CBEICHUS
00y4aromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS PENoAaBaTelieM JUCUUIUINHBI (MOTyJIs), KaK IPaBUIIO, C UCIOJIb30BaHHEM
OUOC unu myTeM MpOBEPKH MUCbMEHHBIX pa0oT, IPEAYCMOTPEHHBIX pa00UYHUMH MTPOrpaMMaMHK JUCIUILTHH B PaMKaX KOHTAKTHOMN
paboThl ¥ cCaMOCTOSTENbHON PabOThl 00yvatomuxcs. s pukcupoBaHus pe3ybTaToOB TEKYLIEr0 KOHTPOJIS MOXKET UCIIOJIb30BATHCS
3UOC.

6. YYAEBHO-METOAUYECKOE I HTHO®OPMAIIMOHHOE OBECHEYEHHUE JUCHUIIJIMHBI (MOAY JIA)

6.1. PekoMeH1yeMas JiuTepatrypa

6.1.1. OcHoBHas qUTEpaTypa

OcHoBa
ABTODBI, 3arnaBue W3narensc 5. agpec
COCTABUTEITU TBO. TOJT
JI1.1 |I'nunaka HJL OOmast XUMHsI Mocksa: http://www.book.ru/book/926479
KunoPyc,
2018

6.1.2. JlonoHuTeILHAS JUTEpPATypa

Jonka
ABTODHI, 3arnaBue Wznarensc On. anmpec
COCTABUTCIIH TBO. TOJI
JI2.1 |H.JI. I'muaka 3aga4m M ynpaXHEHUS 110 00IIeH XUMHH: yueb. M.:Knopyc |https://www.book.ru/book/932528
nocobue i By30B ,, 2019

6.2 UndopmanuoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTeIbHOr0 Mpouecca Mo AMCIHILTHHE
(MoxyJii0)

6.2.1 IlepeyeHb JUIEH3HOHHOTO H CBOGOIHO PACIIPOCTPAHAEMOT0 MPOrPAMMHOTO 00ecIeYeH s

6.2.1.1| Ubuntu

6.2.2 llepeyenb mpodeccHOHATBHBIX 023 JAHHBIX U HH()POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|bank cTpyKTypHBIX JaHHBIX oprannveckux coeauHenuit. Cambridge Crystallographic Data Centre // www.ccdc.cam.ac.uk

6.2.2.2|ChemSynthesis (www.chemsynthesis.com) P>ChemSynthesis - 6a3a TaHHbBIX XUMHYECKHX BELIECTB

6.2.2.3|EctectBeHHOHAyHBII 00pasoBaTenbHbIi moprai: http://en.edu.ru/

6.2.2.4|KoHCynbTaHT TUTIOC



http://www.book.ru/book/926479
https://www.book.ru/book/932528
INSTRUCTOR
Пишущая машинка
Ubuntu


6.2.2.5|Tapant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUIIJIMHBI (MOY JIS)

7.1

VYueOHbIe ayANTOPUH IJIsl IPOBEACHHS 3aHATHH JISKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIIEHUATIM3UPOBAHHOM MeOENbIo U
TEXHUYECKUMH CPEJICTBaMU 00yUEHHS: MYJIbTUMEIUHHOE 000pyIOBaHUE ISl IPEJIOCTABICHUS Y4eOHOI nHbOpMauu
OOJTBILION ayTUTOPHY W/WIIK 3BYKOYCHIIMBAOLIee 000pyA0oBaHUE (CTAMOHAPHOE MITH IEPEHOCHOE).

7.2

YueOHble ayJUTOPUH VIS IPOBEACHUS 3aHATUI CEMUHAPCKOrO TUIIA, TPYNIIOBBIX U HHAUBHUIYaIbHBIX KOHCYJIbTAlUH,
TEKYIIEr0 KOHTPOJIS M IPOMEKYTOTHOHN aTTECTAINH, YKOMIUICKTOBaHHBIE CIIEIHAIN3NPOBAHHON MEOEIbIO U TEXHHYSCKUMU
cpencTBaMu 00yUeHHs: MyJIbTUMEINIHHOE 000pyIOBaHUE W/WIIH 3BYKOYCHIIMBAIOLIEe 000pyA0BaHKE (CTAIIMOHAPHOE WIIH
MEPEHOCHOE)

7.3

[MomerieHust U1 CAMOCTOSITENbHON PabOThI, OCHAIIIEHHBIE KOMITBFOTEPHOH TEXHUKOW C BO3MOMXHOCTBIO TIOIKIIIOUYESHHUS K
cetu "MHTEepHET" M 00ECIIeYeHHEM JOCTYTIA B AIEKTPOHHYIO HH()OPMAIOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.

7.4

IMomemienus A1t XpaHeHUs U IPOGUIAKTUUECKOT0 00CIy>KUBaHUS yueOHOTO 000py I0BaHHUS.

7.5

JlaGopaTopusi, OCHaIlIeHHAs CIIeHUaIbHBIM J1a00paTOPHBIM 000pyI0BaHHEM: CYIIMIIBHBIA MIKad, YyCTPOHCTBO s OBICTPOTO
HPOCYIIUBAHUS XUM. [TOCYIbI, IITATUB JIAOOPATOPHBIH, aKBAIUCTUILISATOD, OUAUCTHILIATOP, OApOMETP, BECHI IIEKTPOHHBIC
CASCUWG620HV, xomruiekT (osuuii, annapat Kumnna, muuinBoasT™Metp PH-150M 1 B yueOHO-HCClIe10BaTEIbCKOM
naboparopuu, BKItoHaromiei: anmnapat Kumnmna, 6apomerp, ouctumistop, seckl HR 60, kon6onarpesarens [1941000M,
MuntuBosibT™METp PH-150M, neus mydenbHast, Tepmobiiok [13-4030, xpomarorpad "Xpomarek Kpucran", anekTpornedsb
CIIOJI.




