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Kypc 1
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KoHT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4
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nepuon 9C

Uroro ayn. 12 12 12 12
KonrakrtHas pabora 12,65 |12,65 |12,65 |12,65
Cawm. pabora 916 (916 |91,6 |916

Yackl Ha KOHTPOJIb 3,75 3,75 13,75 |3,75
Hroro 108 108 108 108




1. IIEJIM OCBOEHHMSI JUCIHUILIMHBI (MOLY.JIsT)

1.1|Llenbr0 OCBOCHUS JUCLUILIMHBI SBIIsSETCS (OPMHUPOBaHHE 00IIECTPOPECCHOHAIBHBIX KOMIIETCHIIUH 110 PELICHUIO
MHKEHEPHBIX 33/1a4 B IPO(ECCHOHAIBHOMN ACATEIBHOCTH C UCIIOIB30BAHHEM METOJIOB €CTECTBCHHBIX HAYK Ha OCHOBE
pa3BUTHA Y 00YJaIOIIUXCS €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHS; HAYYHOTO MBIIIUICHHS; IEIOCTHOTO MPECTABICHUS O
XUMHYECKUX 3aKOHAX OKPY)KAIOLIEr0 MHUpPa B UX €IHHCTBE U B3aHMOCBSI3U.

1.2|3amaun TUCHMILIAHEL:

1.3|- ITonyuenue GyHmaMeHTaIBHOTO 00pPa30BaHMU, CHOCOOCTBYIONIETO JATbHEHIIEMY Pa3BUTHIO IMYHOCTH;

1.4])- I/I3y‘{eHI/I€ XUMHWYECKUX SIBJICHUI U 3aKOHOB XHUMUH, TPAHUILIBI UX IPUMEHUMOCTH, IPUMCHCHUEC 3aKOHOB B Ba)KHEHUIIINX
MMPAKTUYCCKUX IPUITOKCHUAX

1.5|- BeipaboTka y 00yuaromunxcs IpUEeMOB ¥ HABBIKOB PEIICHUS KOHKPETHBIX 3a/1a4 U3 Pa3HbIX 00JacTeil XMMUH,
MOMOTAIOIIUX UM B JaJbHEHIIIEM pelaTh mpodeccnoHaIbHbIC 3a1a4H;

1.6|- O3HakoMIIeHHE 00Y4AIONIMXCS C COBPEMEHHOM HAYYHOM anmapatrypoi 1 BhIpaboTKa y 00yJaroniXcsl HaualbHbBIX
HABBIKOB MTPOBEICHUSI DKCIIEPUMEHTATBHBIX UCCIICI0BAHHA.

2. MECTO JUCHHUATIIMHBI (MOAYJIS1) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBbI

Hukn (pazaen) OI1: |B1.0‘08

3. KOMIIETEHIIMY OBYYAIOIIET' OCsl, ®POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIUIIJINHBI
MOoAayJist)

OIIK-1 Criocoben peuaTth HHXXCHEPHBIC 3a/1a4U B HpO(beCCHOHaHLHOﬁ JACATCIIbHOCTH C UCIIOJIb30BAHUEM METOJ0OB €CTCCTBCHHBIX
HayK, MAaTEMaTU4YE€CKOT0 aHaJIM3a 1 MOACIUPOBAHUSA

OIIK-1.2 [IpnMeHsieT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAaYK IS PEIeHHs IPeIMETHO-NPO(MIBHBIX 3a1a4

OIIK-1.3 IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/bI TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO UCCIIEI0BaHUS 00BEKTOB, IPOLIECCOB,
SIBTICHUH, IPOBOAUT HKCIIEPUMEHTBHI 110 3aJaHHOM METOIUKE U aHATM3UPYET PE3YJIbTAThI

B pe3yabTaTe 0CBOCHUS AN CHUILIHHBI (MOIYJI51) 00y4arOIIUIiCs 0/KeH

3.1{3narth:

3.1.1) Xummueckue CBOICTBA 3JIEMEHTOB PAa IPYIII HEPHOJIUUECKOM CUCTEMBI (B 3aBUCHMOCTHU OT HAIPaBJICHUS
HOATOTOBKH);TIpaBHIa O6€30IacHOM paboTH B XUMIYECKHUX JTa00OPaTOPHAX

3.1.2 HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH " €ro HUCIIOJb30BaHUE B IIPCACKA3aHUN CBOMCTB 2JIEMEHTOB U COGHHHGHHﬁ, BUJIbI XUMUYECKOM CBS3HU
B Pa3jIMIHBIX TUIIAX COGZ[I/IHCHI/If/’I, MECTOAbI OIIMCAaHUA XUMHYCCKUX paBHOBeCI/Iﬁ B pacTBOpax dJICKTPOJIUTOB, CTPOCHUC U
CBOMCTBA KOMIUIEKCHBIX COSﬂHHeHHﬁ, MECTOJAbI MATEMATUYCCKOT'O OITMCAHNA KWHETUKHN XUMHUYCCKHUX peaKHHfI, CBOMCTBa

3.1.3| BaxkHEHIINX KIIACCOB OpTraHUYCCKUX COGHHHSHHﬁ, 0COOEHHOCTH CTPOCHHUA U CBOMCTBa PpacrpoCTPaHCHHBIX KJIACCOB
BBICOKOMOJICKYJISIPHBIX COG}JI/IHCHI/II\/‘I, OCHOBHBIC IPOLECCHI, MPOTCKAOIINE B JJICKTPOXUMHUYCCKUX CUCTEMAX, MTPOLCCCHI
KOPPO3WHU U METOJbI 60pL6LI C Kopposneﬁ, 0COOBIC CBOMCTBA B 3aKOHOMEPHOCTHU MOBEACHUA JUCIIEPCHBIX CUCTEM

3.2| Ymern:

3.2.1|IpoBOUTE PacUeThl KOHIIEHTPALUK PACTBOPOB PA3IMYHBIX COSANHEHHHN, ONIPEAENATh U3MEHEHUE KOHIIEHTPaLui IpH

3.2.2 MMPOTECKAaHNHU XUMHUYCCKUX peaKHHﬁ, MPOBOAUTHL OYUCTKY BCUICCTB B na60paT0pHHx YCJI0BUAX, ONPEACIIATE OCHOBHBIC
Q)HSI/IHCCKI/IC XapaKTCPUCTUKN OPraHUYCCKUX BEIICCTB,0NPEACIATE TEPMOANHAMHUICCKUEC XapPaAKTCPHUCTUKH XUMUYICCKUX
peaKHI/Iﬁ 1 paBHOBECHBIC KOHIICHTPpAllXU BEUIECTB

3.3|Baagern:

3.3.1{ HaBbIKaMu BBITIOIHEHHSI OCHOBHBIX XUMUYECKHX J1a00PATOPHBIX ONEpalnii, MeToiaMu ornpeeneHus PH pacTBopoB u

3.3.2 OIIpeACICHUA KOHHeHTpaHI/Iﬁ B paCcTBOpax, METOAaMH CUHTE3a HCOPraHNUYCCKUX U HpOCTCﬁH.II/IX OpTraHUYCCKUX

3.3.3| coennHennii

4. CTPYKTYPA U COAEP)KXAHUE JUCHUIIJIMHBI (MOYJIS)

Kon HaunmenoBanue pa3jieioB u TeM /BHJ 3aHATHS/ Cemectp / | YacoB | TIpumeuanue
3aHATHHA Kypc

Pa3nen 1. OcHOBHbIE MOHATHS U 3aKOHBI XMMUH

1.1 OCHOBHBIE XUMUYECKHUE ITOHATHSI: MOJIb, AaTOMHAsI Macca, MOJISIpHAs Macca. 1 1
OCHOBHbBIE XIMUYECKUE 3aKOHBI: COXPAHEHHSI MacChl, IOCTOSHCTBA COCTABA.
DKBUBAJICHT, 3aKOH SKBHBaJIeHTOB. OCHOBHBIE KJIACCH HEOPTAHHMYECKUX
coeqMHEHM. Pacyer 3KBUBaJICHTHBIX MacC MPOCTHIX BEIIECTB U CII0KHBIX
coeauHeHui /JIex/

Pa3gen 2. OCHOBBI XUMHYECKOIl TePMOAHHAMHUKH

2.1 DHepreTuka XMMHYECKUX POLIECCOB. BHYTPEHHSISI SHEPTHS, SHTABIIHS. 1 1
DHTponus, d3Heprus [ n60ca, HanpPaBIEHHOCTh XUMHUYECKUX TIpolieccoB. /JIex/




2.2

Onpenenenue TeroBbix 3G dekToB xumudeckux peakiuii /J1ad/

Pazaen 3. OcHOBBI XHMHYECKOH KHHETHKH

31

CKOpOCTh PeaKIuyi U METOJIBbI €€ peryaIupoBaHus. XUMHYECKOE PaBHOBECHE.
PaBHOBeCHSI B T€TEPOT€HHBIX CHCTEMaX. PeakIinoHHast CIOCOOHOCTH BEIIECTB.
/Jlex/

3.2

PacueT 3aBUCHUMOCTH CKOPOCTH peakluil OT KOHIEHTpaluil perupyomux BeIecTs
U TemrepaTypsl. PacueT KoHCTaHTHI paBHOBecHs peakunid. [IpuHImm cMemenns
xumudeckoro paBHosecus Jle Ilatense /IIp/

Paznen 4. Hepuouw{ecmm CUCTEMAa U CUCTEMATHKA 3JIEMCHTOB. CTpoelme
atoma. OCHOBHbBIE XapaKTePUCTHKH IJICMEHTOB.

4.1

Crpoenne atoma. KBanTOBO-MexaHuueckast Moziesis aroma. KopmyckymsipHo-
BOJIHOBOI! Ayanu3M. DIeKTpOHHBIE 000I0UKY aTOMOB. KBaHTOBBIE YHCIIA.
[Mopsaok 3amoTHeHUs AIEKTPOHHBIX 00oouek: npuHuun [aynu, npasuio 'yHaa,
npasuia KiieukoBckoro. D1ekTpoHHbIE ceMelcTBa aneMenToB.  /Cp/

10

4.2

DneKTpoHHbBIE (POPMYIIBI K JICKTPOHHBIC CXEMbI aTOMOB. VI3MeHEeHHE CBOCTB
9JIEMEHTOB 110 NEpUOaM U rpynmnam cucteMbl Menneneesa /I1p/

Pa3gen 5. Xumunueckasi CBSI3b H CTPOEHHE MOJIEKYJT

5.1

CoBpeMeHHEBIE MPEICTaBICHHS O PUPOAE XUMHIECKOH CBsi3u. OnpeenieHue u
OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOH CBA3H. MeTOJ| BaJICHTHBIX CBsI3€il
(MBC). Metoa monekynspabix opoutaneit (MMO). I[IpocTpaHcTBeHHAS
CTPYKTYpa MoJieKyJ1. JIurossHble MOMEHTHI CBsI3ed U MoJieKyll. Bogopoanas
cBsi3b. Curma u nu- cBsizu. /Cp/

5.2

DIIEeKTPOHHOTOYCYHBIC M CTPYKTYPHBIE (HOPMYIIBI MOJICKYJI. JIUIONIBHBIE MOMEHTHI
mouexyn /Cp/

Pa3znen 6. PacTBopbl

6.1

Cr10co06b! BBIpaXKEHHsI KOHLIEHTPALMK PACTBOPOB. 3aKOHBI PACTBOPOB JUIA CIa0bIX
31eKTponuToB. [IpuMeHeHNe 3aKOHOB K CHIIBHBIM 3JI€KTPOJIUTaM.
OnexTponutuyeckas aucconnanys. CTeneHsb JUCCOLMAINY, KOHCTAHTa
JUCCOLMALINY, U30TOHUYECKUH K03 (hpunneHT. MIoHHO-MOJIeKYIIpHbIE PEaKIHU.
OnexTponuTHIecKas qucconuarys Boas! u pH cpexst. I'maponus coneit. /Cp/

11

Paznen 7. OKuCIUTETbHO-BOCCTAHOBUTEIBHBIE MPOLECCHI

7.1

TloHsiTHE O CTENIEHN OKUCIICHUS DJICMEHTOB B COCIUHCHMUAX. OKHUCIUTENBHO-
BOCCTaHOBHTEJbHbIC CBOHCTBA MPOCTHIX BEIECTB U XUMHYECKUX COCANHEHHH.
OKHUCIUTENBHO-BOCCTAHOBUTCILHBIC pcaKkuunu. HaHpaBHCHHOCTb OKHUCIUTCIIBHO-
BOCCTaHOBHUTEIBHBIX peakuuid. CTaHIapTHBIE JIEKTPOIHBIE TIOTEHIIHAIIBL.
®opmyna Hepuera /Cp/

7.2

OKHUCINTETFHO-BOCCTAHOBUTEIIbHBIC peakiuu /J1a6/

Pa3gen 8. DiekTpoXxuMUUYeCcKHE CHCTEMBI.

8.1

XUMHUYECKHE UCTOYHUKH TOKA: FaJbBaHUYECKUE DIIEMEHTBI, aKKyMYJISTOPBL,
TOIUIUBHBIE 3JIEMEHTHI, YCTPOHCTBO, IPOLIECCHI, UCIIOIb30BAHUE Ha XK. .
TpaHcnopte. Bogopoanas sHepreruka. Onekrponus. KarogHoe BoccraHoBIeHUE U
aHOJHOE OKHCJIEHHE. DJIEKTPOJIU3 C aKTUBHBIM aHOJOM. BTopuuHbIe mpoLeccsl
pu 3ekTpoiuse. 3akonsl Papanes. Beixon o Toky. Ilpumenenue anexTposusa.
/Cp/

12

Paznen 9. Koppo3usi MeTa/lIoB

9.1

Koppo3sust MeTanoB: 21eKTpoXuMHUecKas U ra3oBas, IoKa3aTesIl KOPPO3HH.
Buzbl 31€KTpoXHMMUYECKOil KOppo3uu: 00pa30BaHUE IalbBAHUYECKON HapBhl,
KOHLICHTPAIIMOHHOH STYEHKH, KOPPO3Hs MO IeHCTBHEM OJIy>KAAIOMNX TOKOB.
MerTo/p! 3aIIUTHI OT KOPPO3UM: IOKPBITHS, UHTUOUTOPBI KOPPO3UH,
aNeKTpoXuMHdeckast 3amura /Cp/

10

Pa3znen 10. IucniepcHble cHCTEMBbI

10.1

JlucrnepcHbIe CHCTEMBI, HX KIacCH()UKALNK, METObI OTy4eHHUs. Y CTONYUBOCTD
JUCIIEPCHBIX CUCTEM M CIOCOOBI X ctabunuzanuu. /Cp/

10.2

CTpoeHre MHILIEIUT HEOPTaHUIECKUX 30JIeH U crtocoObl uX Koarynsuuu. [lopor
koarynsauu /Cp/

Pa3gen 11. CamocrosiTesqibHas pa6oTa




111 IMoaroroska k snekuusm /Cp/ 1 2

11.2 [MoaroroBka k npakTiHueckuM 3aHstusm /Cp/ 1 4

11.3 IToaroToBka k 1abopaTopHbIM paboTam /Cp/ 1 4

114 Beinonnenue KOHTPoIbHOM paboTst /Cp/ 1 8,6
Pa3nen 12. KonrakTHast padoTa Ha aTTeCTANHIO

12.1 3auer /KD/ 1 0,25

12.2 KontponbHas padora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OrneHouHbIe MaTepHalIbl IS IPOBEICHHUS IIPOMEKYTOUHON aTTeCTalli 00YJarOLINXCsl IPUBEICHBI B IPUIIOKEHHUHU K paboyeit
IIporpamMMe JUCIUIUINHEL.
@®opMBI 1 BUIBI TEKYIIETO KOHTPOJIS IO JUCHUILTUHE (MOJTYJIIO), BUBI 331aHUH, KPUTEPHH UX OLIEHUBAHUS, pacrpeiesieHie 0aioB 1o
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS PETIoIaBaTeNieM AUCIUILIHHEL C yIeTOM e€ CIeL(UKH U JOBOJSTCS 10 CBEICHHS

00y4aroImuxcst Ha HeEpBOM y4eOHOM 3aHATHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IPEToIaBaTeIeM TUCIUIUIMHBI (MOAYIIS), KaK IPaBHIIO, IyTEM IIPOBEPKH
ITUCBMEHHBIX Pa0OT, MPEIYCMOTPEHHBIX pad0YUMH ITPOrpaMMaMH JUCLIHUILUIMH B paMKaX KOHTaKTHOH pabOThI M CAMOCTOSITEIbHOM
paboTer 00yUarOIIHIXCSI.

6. YYEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJIST)

6.1. PexomeHyemasi IuTEpaTypa

6.1.1. OcHOoBHas JiuTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Uznarensc
TBO, TO/I

1. anpec

J1.1

I'muuka H. JI.

Oo6mrast xumus : yaeoHoe mocobue / H.JL.
[ mHKa[ DNeKTPOHHBIH pecypc]

Mocksa
:KnoPyc,
2019. —
748 c.

ObC BOOK.RU

JI1.2

Cupotkun O.C.

Xumust.: yaeoruk / O.C. CHpOTKUH [DNeKTpOHHBIH
pecypc]

MockBa
:KnoPyec,
2019. —
363 c.

3BC BOOK.RU

JI1.3

3yoper H.U.

[HKeHepHast XUMHUS Ha KEJIC3HOIOPOXKHOM TPAHCIIOPTE:
Yue6.mocobue/3yopes H.U. u ap. [DaekTpoHHBIH

pecypc]

M.: OI'BY
nte;
«Y4yebHO-
IMeTouYEC
K1 LIEHTp
110
0Opa3zoBaHu
FO Ha
bKEJIE3HO 10
[PO’KHOM
TpaHCTIOpTE
», 2018 —
410 c.

Db «YMII XIAT»

6.1.2. lonoJHUTEIbHAS JUTEPATypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3narensc
TBO, TOJI

D11. agpec

U12.1

CokounoB B.H.

Kopposust u 3amuTa. XMMHYECKHE HCTOYHUKH TOKA !
yae6Hoe mocobue / B.H. CokomnoB. [DneKTpOHHBIH

pecypce]

Exarepnno
ypr: 2017.
— 111 c.

SBbC Jlanp

U12.2

['munaka H.JI.

Oomiast xumus : YueOuuk/ H. JI. ['nunka ; nox pen.: B.
A. TlorikoBa, A. B. babkosa. [TekcT]

M.:
3narenne
TBO
TOpaiir:
1401
IOpaiir,
2011. -886
C.

50




U12.3 3y6pes H.U. WuxeHepHas XUMUsI Ha XKeJIE3HOJOPOKHOM TpaHcnopre |M.: 52
: Yuebnoe nmocooue/ H.1. 3ybpes. -2-¢ uzn.. [Tekcr] Kennopus
nar, 2002. -
319c.
U12.4 Koposun H. B. O6m1ast xumus : Y4eO. 1 TeXHUIEeCKUX Hampas. u cret. [M.: U31-Bo 99
By30B/ H. B. Koposus. -3-¢ u3n., ucnp.. [Tekcr] "Bricias
mKkosa",
2002. -558
C.:a-ui
U12.5 [Ty3akoB C.A COOpHHUK 33724 ¥ YIpaKHEHU# 1Mo 00IIel XUMUH M.:" 12
YueoHoe mocobme/ C.A. [Ty3axos, B.A. [Torkos, A.A. Bricmas
dunumnmnosa. [Tekcr] mkona ",
2004. -255
C.:a-MI

6.2 UndopMannoHHbIe TEXHOJOTHH, HCIOJIb3yeMbIe IIPH 0CYIIeCTBJIEHHNH 00Pa30BaTeILHOTO IPOIIecca 1o JUCIHIINHE

(Mony.J10)

6.2.1 IlepeyeHb JIMIEH3MOHHOI0 M CBOOOIHO PACIPOCTPAHAEMOT0 IPOrPAMMHOT0 00ecIeyeHHsT

6.2.1.]| Ubuntu

6.2.2 HepequL npoq)eccnonam,m,lx 0a3 JAHHBIX U HHq)OpMa[ll/IOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.]

BaHK CTpyKTYpHBIX JaHHBIX opranudeckux coequnennii. Cambridge Crystallographic Data Centre // www.ccdc.cam.ac.uk

6.2.2.7

ChemSynthesis (www.chemsynthesis.com) P ChemSynthesis - 6a3a TaHHBIX XHUMHYECKHX BEIIECTB

6.2.2.3

EcrecTBeHHOHAYYHBIH 00pa3oBaTebHbIM opTait: http://en.edu.ru/

6.2.24

KoncynpranT mroc

6.2.2.9

Tapant ACIINKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)



http://www.ccdc.cam.ac.uk/
http://en.edu.ru/

7.1

V4eOHble ayIUTOPUH TSl IPOBEICHHS 3aHATHI JIEKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CHCLHAIH3UPOBAHHON MEOEIIBIO 1
TEXHHYECKUMHU CPEICTBAMHU 00YUCHHS: MYJIbTHMEIUIHOE 000pYIOBaHKE IS MPEIOCTaBIeHUs yueOHO# nHdopmauu
OOJIBIION ayUTOPUH W/IITH 3BYKOYCHIIMBatOIee 000pyI0BaHKE (CTAIIMOHAPHOE WIIN TIEPEHOCHOER).

7.2

VueOHbIe ayTUTOPUH JUTS TPOBEICHUSI 3aHATHI CEMHHAPCKOTO THIIA, TPYMIOBBIX U UHMBUIYaJIbHBIX KOHCYIIBTAIHH,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTalliK, YKOMIUIEKTOBAHHBIC CIICHUAIN3HPOBAHHON MEOECIBIO i TCXHUYECKUMHU
cpeAcTBaMU 00YUEHHS: MyJIbTUMEIUHOE 000PYIOBaHHE H/WIIK 3BYKOYCHITUBAIONIEe 000PYA0BaHkE (CTAMOHAPHOES HITH
MIEPEHOCHOE)

7.3

[TomernieHus AJ1s1 CaMOCTOATENBHON pabOThl, OCHALICHHBIE KOMIIBIOTEPHOM TEXHUKON ¢ BO3MOKHOCTBIO MTOJIKITIOUSHUS K
ceru "UHTEpHET.

7.4

HOMCIIICHI/ISI JUISL XpaHCHUS 1 HpO(l)I/IJ'IaKTI/I‘IeCKOFO 06CJ'Iy)KI/IBaHI/I$[ yqeGHoro 060py}10BaHI/I$[.

7.5

.Ha60p3.T0pI/I$I, OCHalllCHHasA Cri€uaJIbHbIM J'Ia60paT0pHI)IM OGOpyI[OBaHI/IeM




