MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: JHEProyCTAHOBKU HA OCHOBE BO300HOBJISIEMbIX HCTOYHHKOB
HePrum

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 006pa3oBaTeIbHOI
Obs13aTenbHas
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.0.14
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 144 yaca

IUIAHY:
Jlekuuu 1 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 16 yacos;
JlabopaTopHbie padoThI 1 cemecTp - 16 yacoB;
KoncyabTanuu 1 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 1 cemectp - 77,5 uaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYAS:
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 1 cemectp - 0,5 yaca;

MocksBa 2021



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

Bnageney, ToTpuHa C.B.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rdd5d33df-TiutrinaSvV-6189c802 C.B TIOTpI/IHa
COI'TACOBAHO:
P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
%’K o CseneHva o snagensuye L3N M3K
o pagoBaTeHLHOH il Brageney BacbkoB A.l'.
HpOFpaMMBI * Mol ¢ WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenap ocBoeHMsi IMCUMIJIMHBI. llenbi0 OCBOEHUS ITUCHMIUIMHBL SIBISETCS M3y4eHHE OOIINX
3aKOHOB W MPUHIUIIOB XUMHUU ISl TIOCJICYIOIIETO UX MCIOJIb30BAHUS MPU OCBOCHUU MEKITPEAMETHBIX
TUCHUIUIMH W CHELKYpCOB M JUIsl MPUHATUS OOOCHOBAHHBIX peIIeHUH B MpodeccHnoHaTbHOM

JACATCIIBHOCTH..

3agauu AMCHMIIINHBI

- OCBOCHHEC OCHOBHBIX 3aKOHOB M ITPUHIIUIIOB XUMHWH U OBJIAJACHHUC OCHOBAMU pPaCUYCTOB Ha UX

Oaze;

- YCBOCHHUC KJIaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX 3JICMCHTOB, UX COG,Z[I/IHGHI/Iﬁ M B3aHMOCBSI3U CBOMCTB U

CTPOCHUS BCUICCTB,

- UI3YUCHUC O6IJ_[I/IX 3aKOHOMepHOCTef/’I XUMHYECKHX SBICHUN U nponeccoB, OBJIAACHUC OCHOBaAMU
pacdyeToOB HA UX baze u YMCHHUEM O€J1aTh 0606H_ICHI/I5[ MHPOBO33PCHUCCKOI'O XapaKTepa,
- YCBOCHHUC POJIM XUMHUHU B PCIICHHUU COBPCMCHHBIX HpO(beCCI/IOHaJILHBIX n OGH.IC‘-IGJIOBG‘-ICCKI/IX

npo0Jem;

- IpUOOPETEHUE OMBITA BHITIOJIHEHHUS SKCIIEPUMEHTA B PAMKAaX OCBOCHHBIX JTAOOPATOPHBIX

HCCIICA0OBATCIbCKUX pa60T;

- OBJIAICHUC YMCHUEM IIPUMCHCHU A I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHI npu
HU3YUCHUHN JUCHUIIJIMHBI U UX UCIIOJIB30BAHUA B HpO(bGCCPIOH&HBHOﬁ JACATCIIBHOCTH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl oﬁyqemm 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIIUHN (HU3HKO-
MaTeMaTUYECKUH armnapar,
METO/Ibl aHAIN3a U
MOJIETUPOBAHHS,
TEOPETUUYECKOTO U
AKCIEPUMEHTAIBHOTO
WCCIIEIOBAHUS IIPU
pelIeHn
npodecCuoHaNBHBIX 3a7a4

W/-7onk-3 JemoncTpHpyer
IIOHUMAHHNEC XUMHUYCCKUX
IIPOLIECCOB

3HATh:
- OCHOBHbIE 3aKOHOMEPHOCTH IPOLIECCOB
KOPPO3HMH METAJIOB U 3aIIUTHI
KOHCTPYKLIMOHHBIX MaT€pPHUaIoB OT
KOPPO3HH;

- OCHOBHBIE XapaKTePUCTUKU
OKHCITUTEITFHO-BOCCTAHOBUTEILHBIX
CHCTEM, KJIACCH(PHUKAIIHIO
AIIEKTPOXUMUYECKUX CUCTEM, X
IPAKTUYECKOE HCII0JIb30BaHHE;

- OCHOBHBIE KHHETUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH IPOIIECCOB, MPUHIUIIBI
KUHETHYECKUX PacCUeTOB;

- CBOMCTBa pacTBOPOB U MX OCHOBHBIE
XapaKTEPUCTHKH, METOIBI ONPEIACTICHHS U
OLIEHKHU 3THUX XapaKTEePUCTHK;

- 001IHe 3aKOHOMEPHOCTH XUMUYECKHIX
SIBJICHUI U MPOLIECCOB, OCHOBBI
XUMHYECKON TEPMOJMHAMUKH, IPUHITHITBI
TEPMOJIMHAMHYECKUX PACUETOB;

- K1accu(pUKAIMIO U CBONCTBA
XMMUYECKHUX 3JIEMEHTOB U UX COEAMHEHU,
B3aUMOCBSI3b CTPOEHHUSI U CBOWCTB
BEIIIECTB;

- ICTOYHUKH Hay4YHO-Y4eOHOI
uHpopManuu (yueOHUKH, CIIPAaBOYHHKH,
0a3bl JaHHBIX ) 10 U3YYEHHBIM pa3jesam
JICLIUIUIMHBI,
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH
o011elt XUMUU U METOABI 00pabOTKH
HKCTIEPUMEHTAIBHBIX JaHHBIX;

- OCHOBBI TEXHUKHU 0€301MacCHOCTH U
IpaBUJIa IPOBEICHHS YKCIIEPUMEHTA B
XUMHYECKOH J1a00OpaToOpHH.

YMETh:

- IPOBOANTH XMMUYECKUH IKCIIEPUMEHT TI0
3aJJaHHOM MeTo/IMKe, 00pabOTKy U aHAINU3
HOJYYEHHBIX Pe3yIbTaTOB C
MIPUBJICYEHHUEM COOTBETCTBYIOIIETO
MaTeMaTU4eCcKOro anmapaTra;

- obecrnieunBaTh COOIIOICHUE
HKOJIOTUYECKOW 0e30IMacHOCTH Ha
IMPOU3BOJACTBC U IJIAHUPOBATH
9KO3ALIUTHBIE MEPOTIPUATHUS U
MEPOIIPUATHA 110 SIHEPTO- U
pecypcocOepexeHHIO Ha ITPOU3BO/ICTBE;

- obecrieynBaTh COOIOICHUE TTPABIIT
TEXHHUKH 0€30I1aCHOCTH, HCIIOIb30BaTh
IMPUCMbI HepBOfI IIoMomu, METOAbI
3aIIUTHI B YCJIOBUSX YPE3BBIYAIHBIX
CUTYyalui;

- OCYILECTBJISATH MIOUCK, XpaHEHHE,
00paboTKy U aHANU3 HHPOPMALIUHU U3
Pa3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX IO
HN3YUCHHBIM pasaciiaM AUCHHUILINHBI,
NPEJCTaBIATh €e B TpedyeMoM (opmarte ¢
MCII0JIb30BaHNEM MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH;

- IGMOHCTPHPOBATh Oa30BbIe 3HAHUS B
00JIaCTH XUMHH, BBISBIISTH XHMHUYECKYIO
CYIIHOCTb MPO0OJIEM, BO3HUKAIOIINX B XOI€
npodeCcCHOHATBLHOM 1€ TeNbHOCTH;
MNPUMCEHATH JJIA UX PaspClI€CHHUA OCHOBHBIC
3aKOHBI €CTECTBO3HAHUS, METO/IbI
TEOPETUYECKOTO M SKCIIEPUMEHTAITFHOTO
UCCIIEIOBaHMSI, CAMOCTOSITENIEHO,
IOIIOJIHATE U CUCTEMATU3UPOBATH
nproOpeTeHHbIE 3HAaHNUS IO JUCHIUIUIMHE.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
DHEpProycTaHOBKM Ha OCHOBE BO300HOBISIEMBIX MCTOUYHUKOB 3Hepruu (manee — OIIOII), nampaBnenus
noarotroBku 13.03.02  DnekTposHepreTMka M OJEKTPOTEXHHMKA, YPOBEHb OOpa30oBaHMSA: BhICIIEE
oOpa3oBaHue - 6bakaiaBpuar.




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh “Xumus”, “Ousuka”’, “Martematnka’ B 00beMe Kypca CpeTHUX 00pa30BaTeIbHbIX
YUPEKIACHUMN.

- ymeThb Jlenath pacueTsl XUMHUECKUX U (PU3UYECKUX MTPOLIECCOB ¢ MPUMEHEHUEM MaTeMaTUYECKUX
METO/I0B

Pe3ynbraTel 00yueHHs, OTy4eHHBIE IPH OCBOCHUH JUCLUILIMHBI, HEOOXOANMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. OcHOBHbIE 4 1 2 - - - - - - - 2 - Ilodzomogka pacuemnvix 3a0anuii: 3a1aHus
3aKOHbI XUMUHU. OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
11 Beenenue. OCHOBHEBIE 4 2 - - - - - - - 2 - pazneny "Beaenne. OCHOBHbBIE 3aKOHBI

3aKOHBI XUMUU.

xuMuH.". CTyJIeHTBl HE0OXOAMMO MTOBTOPUTD
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNs aHATIOTHYHBIX 3aJ1a4. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJBI. B KadecTBe 3aaHUSA HCIOIB3YIOTCS
CIIEIYIOIINE YIIPaKHCHHUS:
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO MaTepralia o pasaery
"Beenenne. OCHOBHBIE 3aKOHBI XUMHUH."
IIposedenue skcnepumenma: Pabora
BBITIONTHAETCS 110 UHAUBHUIYJIbHOMY 3aJIaHUIO.
Jlist mpoBeieHurst ucCeI0BaHMs MPUMEHSIETCS
cienytomiee 000pya0BaHUE:

Ilo0zo0moeKka K npakmuueckum 3anamusam:
W3yuenue matepuana no paszaeny "Beenenue.
OCHOBHEBIE 3aKOHBI XMMMU." ITOJITOTOBKA K
BBITTOJTHEHUIO 33JJaHUIA Ha MMPAKTHYCCKUX
3aHATUAX

Ilodzomogxa Kypcosou padomui: Kypcopas
paboTa mpejcTaBlieHa B BUAE KPYITHON 3aa9u
o yueOHOMY Keicy, 0XBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aaHHS:
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Iloozomogka K KOHMPOILHOU padome:
W3yuenue maTepuaiios mo paszzieny Beenenue.
OCHOBHBIE 3aKOHBI XUMHUH. H MOATOTOBKA K
KOHTPOJBHOI pabote

Iloozomoeka 0oknaoa, 6bICMYRIACHUSA:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
MTOWCKOM MAaTEepHAJIOB IS PACKPHITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MPECTABISIFOTCS B JICKTPOHHOM BHJIC UJIH B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeasaralTcs ciaeayIolue BapuaHThl:
Ioozomogka domauinezo 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogecCHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"BBenenne. OCHOBHBIE 3aKOHBI XUMUH."
MaTepHuainy. J(OmoMHUTEeTbHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pazoOparts
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
IIpoBepka JOMAIITHETO 3aaHKsI IPOBOIUTCS TI0
HpeI[CTaBJ'IeHHI)IM IINCbMCHHBIM pa60TaM.
IloozomoeKka K ayOumopHbim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pabome: J1iist
BEITIOJTHEHUS 3aJaHUI TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS Ta00paTOpHOH paboTEHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "BBenenue. OCHOBHBIC 3aKOHBI
XUMUH." MaTepuay.

Iloozomoexa Kypcosozo npoexkma: KypcoBoit
HpOGKT BBITIOJIHACTCA 110 I/IH}II/IBI/I}IyaHBHOMy
3amaHnio. B pamkax paboTel HE0OX0IUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
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peuenue. KypcoBoil poekT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
rpaduuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIENYIOIINX NOKa3aTeNen:

Iloozomoeka pacuemuo-zpagpuueckozo
3adanusa: B paMkax pacueTHO-TpayUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
MoKazaresei, KOTOPbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIUBUAYATBHO TI0 BapHaHTaM. B kauecTBe Tem
3a/laHusl MPUMEHSIOTCS CIeAYIOLIHe:
IIpogedenue uccnedosanuii: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIbHOMY 3aJIaHUIO.
JIns mpoBeieHusI UCCIIeIOBaHMS IPUMEHICTCS
CIIeIYIOIIHE MaTepPHabl:

Iloozomoeka K mekyuwiemy KOHmMpPOIo:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"BBenenne. OCHOBHBIE 3aKOHBI XUMHUM."
Ilodzomoeka pepepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030 JUTEPATYPHBIX UCTOUYHHKOB 110
BBIOpAHHOW TeME, KOMIJIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHUH C TEMOM pedepara,
MOATOTOBUTH MPE3EHTAIINIO JISI BHICTYTIIICHHS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCs CISAYIOINE BAPUAHTBIL:
H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[3], 10-11

CrpoeHue BellecTBa.
DJIEKTPOHHOE CTPOCHHE
aTOMOB.
Tlepuoanueckas
cHCTEMa 3JIEMEHTOB.
XuUMHUUEcKas CBSI3b.

23

2.1

CTpoeHne BEeIeCTBa.

23

Ilposedenue Ikcnepumenma: Pabora
BBIMOJIHACTCS 110 HHANBUAYAIbHOMY 3a1aHHIO.
JIyist pOBeIeHMsSI MCCIICAOBAHIS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa npecTaBiIeHa B BHE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBAIOMIEH
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DNEeKTPOHHOE CTPOCHUE
aTOMOB.
IIepuonuueckas
CUCTEMA 2JIEMEHTOB.
XumH4eckas CBA3b.

HECKOJIBKO PACYCTHBIX BOIPOCOB M BEIOOD
BapHaHTa MPOSKTHOro perreHus. [Tpumep
3aIaHus:

Iloozomoska K KOHmMPONLHOU pabome:
Wzyuaenne maTepuaios 1o paszaerny CTpoeHune
BeIIecTBa. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[epromudeckas cucTeMa SIEMEHTOB.
XuMudecKas CBs3b. M MTOATOTOBKA K
KOHTPOJBHOI pabote

Ilodzomoeka doknada, evicmynieHus:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
Pa3eoB AUCIUILUIHHBI B CAMOCTOSTEIbHBIM
TIOUCKOM MAaT€pHralioB AJid paCKpPbITUA TEMbL
JOKJIaaa. Matepuasibl BBITIOTHEHHON paboThI
MPECTABILIFOTCS B JICKTPOHHOM BHIC WM B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cinaiizioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCsl CISAYIOINE BAPHAHTHI:
Iloozomoska domauinezo 3a0anus:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYICHTAM 10 U3YYCHHOMY B pasjierie
"CtpoeHue BeniecTBa. DIEKTPOHHOE CTPOCHUE
aTtoMoB. [lepromuyeckas cucTemMa 3JIEMEHTOB.
XuMudeckas CBSI3b." MaTepualy.
JIOTIOTHUTEBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOTOOHBIX 3aqanuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCS T10
MIpeCTaBICHHBIM MTUCHEMEHHBIM pa0oTaM.
1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a[a4y BBITIOJTHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNILTATOB 110 H3YYCHHOMY B
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paznene "CTpoeHue BelecTBa. JIeKTPOHHOE
cTpoeHue aToMoB. [lepuoandeckas cucrema
9JIEMEHTOB. XMMHUYECKast CBsI3b." MaTepHaiy.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS [0 HHANBUAYATbHOMY
3amannio. B pamkax paboTeI HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNn paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MOSICHUTEILHYIO 3aITUCKY C pacueTaMy U
rpaduyeckyio 4acTb. B 3ananue BXoauT pacuer
CIeAyIOIINX MoKa3aTeei:

Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J1J1s1 BBITIOJTHEHUS! YePTEXKEN BBITOHSIIOTCS
IIpeABapUTEIbHBIC PACUEThl OCHOBHBIX
MOKa3aTeJiel, KOTOpbIe YKa3bIBAIOTCSA Ha
yepTexe. 3agaHue BBINOIHACTCS
MHIMBHUIYaJIBHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINE:
Ilposedenue uccnedoganuii: Pabora
BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a1aHUTO.
Jlnst mpoBeieHus UcCle10BaHUS IPUMEHSIETCS
CIIEIYIOIINE MaTepHaIbl:

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
[ToBTOpenue marepuaina no pasaeny "Crpoenue
BEIECTBA. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[Teproanyeckas cucTeMa >JI€MEHTOB.
Xumuueckas cBA3b."

I10020mo6Ka K npaKmu4eckum 3auamuim:
W3zyuenne matepuana no pasgeny "CrpoeHue
BeIIeCTBa. DJIEKTPOHHOE CTPOCHUE aTOMOB.
[leprommdaeckas cucTemMa IEMEHTOB.
XuMmuueckast CBA3b." MOATOTOBKA K
BBITNIOJTHCHHUIO Sa}IaHI/Iﬁ Ha IMMPAKTUICCKUX
3aHATUAX

Camocmoamenvroe usyuenue
meopemuyeckozo manepuana: Nzydenve
JIOTIOJIHUTENIBHOT0 MaTepHaia o pa3zieiny
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"CTpoeHue BelecTBa. JJIEKTPOHHOE CTPOEHHE
aTomoB. [lepuoanyeckas cucrema JIeMEHTOB.
Xumuueckas cBs3b."

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "CrpoeHue BemecTBa. DISKTPOHHOE
cTpoeHue aroMoB. Ilepromiueckas cuctema
AIEMEHTOB. XUMHIUYecKas cBs3b.". CTyAeHTHI
HEOOXOANMO ITOBTOPUTH TEOPETUUECKHIH
Marepuall, pa3odparh pUMEpHI PEIICHHs
AHAJIOTMYHBIX 3a/la4. IPOBECTU PACUCTHI 1O
BapUaHTYy 3aJaHus U CACJIATh BbIBOJBI. B
Ka4yecTBe 3a/IaHHs MCIIOJIB3YIOTCS CIIeTyIOLINe
YIPaKHEHUS:

Iloozomogxka pedhepama: B pamkax
pedepaTiBHON YacTu cTyJeHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeM€e, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIIICHUS
IO pe3yabTaTaM paboThl Ha CEMHHAPCKOM
3aHsATHH. B KauecTBe TeM pedepaTa CTyneHTY
NPe/IIaraloTCst CIEAYIOIe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], 45-123
[2], 71-75
[3], 12-101

Oo6mme
3aKOHOMEPHOCTH
XUMHYECKUX
npoueccoB. OCHOBBI
XHMHYECKOH
TEPMOIUHAMUKH.
OCHOBBI XUMHYECKOMN
KUHETHUKU.

28

11

3.1

OOmume
3aKOHOMEPHOCTH
XUMHUYCCKUX

28

11

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYIACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOPAHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MTOJITOTOBUTH MTPE3CHTAIMIO IS BBICTYIIICHUS
0 pe3ysbraTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KaduecTBe TeM pedepara CTyIACHTY
MPEUIAratoTCsl CICAYIOIINE BAPUAHTEI:
Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OpPHEHTHUPOBAHBI HA PEIICHUS MUHM3a1a4 110

11




npoueccoB. OCHOBBI
XUMHYECKOH
TEPMOJAUHAMHUKH.
OCHOBBI XMMHUYECKOM
KHHETHKH.

pazzaeny "OOIue 3aKOHOMEPHOCTH XUMUYECKHUX
nporeccoB. OCHOBBI XUMUUECKON
TepMoauHaMHUKH. OCHOBBI XUMHUYECKOM
kuHeTHKH.". CTyIeHTHl HeOOXOAMMO ITOBTOPUTH
TEOPETHYECCKHUIA MaTepHa, pa3o0opaTs MpUMEpPEI
peIIeHNs aHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEIYIOIINE YIIPaKHEHMUS:

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"OO01Me 3aKOHOMEPHOCTH XUMHUYECKUX
nporieccoB. OCHOBBI XUMUUECKON
TepMoarHaMHUKK. OCHOBBI XUMHUYECKOM
KWHCTHKH."

IIposedenue skcnepumenma: Pabora
BEITIOJTHACTCS IO MHANBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeIOBaHIS IPUMEHICTCS
cienyromiee 000opyIoBaHHUE:

Ilo0zomoeKka K npakmuueckum 3anamusam:
W3ydenne Matepuana no pazaeny "Oomue
3aKOHOMEPHOCTH XUMHUYECKUX MTPOIIECCOB.
OCHOBBI XUMUYECKOH TEPMOIUHAMHKH.
OCHOBBI XUMHYECKON KHHETHUKHU." TOATOTOBKA K
BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
3aHATHAX

Tloozomosxa Kk KOHmMPOIbHOU pabome:
Wzyduenne maTepuainos o paznery Oomue
3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TEPMOJIHMHAMUKH.
OCHOBBI XUMUYECKOH KMHETUKHU. U IIOATOTOBKA
K KOHTPOJIBHOI1 paboTe

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa mpejicTaBlieHa B BUAE KPYITHOW 3aa9u
Mo yueOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOPOCOB U BBIOOP
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3a1aHUS:

Iloozomoeka 0oxknaoa, 8bICHMYRIACHUSA:
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3ajaHue CBSI3aHO C YIIIyOJCHHBIM H3y4eHUEM
Pa3aeoB AUCIUILUIUHBI M CAMOCTOSTEIbHBIM
MTOWCKOM MAaTEPHUAJIOB IS PACKPBITHS TEMBI
IoKIIaga. MaTtepualsl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
crlaiiioB. B xauecTBe TEM AOKIAA0B CTYyIEHTaM
MIPeUIaraloTCs CISAYIOIINE BAPHAHTEHL:
Ilod2zomoeka domauinezo 3adanusn:
[MoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"OO01Me 3aKOHOMEPHOCTH XUMHUYECKUX
nporieccoB. OCHOBBI XUMHUUECKON
TepMoarHAMHUKH. OCHOBBI XUMUYECKOM
KUHETUKU." MaTepuany. JJonoaHuTensHo
CTYICHTY HEOOXOIUMO U3YUUTh JUTEPATYPY U
pa3o0paTe MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3amaruil. [IpoBepka qOMaIIHEro 3a1aHus
MIPOBOIUTCSA IO TIPEACTABICHHBIM ICEMEHHBIM
paboram.

Ilo0zomogKa K ayOumopHviM 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazneine "OO0mmue 3aKOHOMEPHOCTH XUMHYECKUX
mporieccoB. OCHOBBI XMMUYECKOI
TEPMOJUHAMUKU. OCHOBBI XUMHYECKOH
KWHETHUKH." MaTepuay.

Iloozomoexa Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJHACTCA IO HHAWBUAYAJIbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
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peuenue. KypcoBoil poekT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
rpaduuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIENYIOIINX NIOKa3aTeNen:

Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
MoKazaresei, KOTOPbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIVBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/laHusl MPUMEHSIOTCS CIeYIOLIHe:
IIpogedenue uccnedosanuii: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIbHOMY 3aJIaHUIO.
JIns mpoBeieHusI UCCIIeIOBaHMS IPUMEHICTCS
CIIeIYIOIIHE MaTepPHabl:

Iloozomoeka K mekyuwiemy KOHmMpPOIo:
[oBTOpenne maTepuana mo pasgeny "Oo0mue
3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.
OCHOBBI XUMAYECKOH TEPMOJIUHAMUKH.
OCHOBBI XUMHUYECKON KHHETHUKM."

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 124-271
[2], 90-99, 103-107, 130-142, 147-15
[3], 105-181

4 PacTBOpEI. 24 11
Bonopoansrit
ToKasaTenb cpeabl pH.
4.1 PacTBOpEI. 24 11
Bonopoansrit

nokasarensb cpeasl pH.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHAETCS 110 MHIUBUAYATHLHOMY
3agaHuio. B pamMkax paboTsl HEOOX0ANMO
paccunuTaTh OCHOBHBIE TTOKa3aTesn paboThI
00opyoBaHusl, BHIOPATh ONTHMAIILHOE
peuenue. KypcoBoif npoekT npegycMarpusaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaduygecKyro 4acTb. B 3aganue BXoauT pacyer
CIeAYIONINX MOKa3aTesei:

IIposedenue uccnedosanuii: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlns mpoBenieHust McclieTOBaHMs IPUMEHSIETCS
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CIIEIYIOIINE MaTePHAJIbI:
Iloozomoeka K meKyuwiemy KOHmMPOJI0:
[ToBTOpenue MaTepuana mo paszaeny "PacTBopsl.
Bomopoansriii nokasarens cpenst pH."
Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
mokazareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3alaHue BBIMOIHACTCS
WHAWBUAYaAJIbHO IO BapUaHTaM. B xauecTBe TEM
3aJJaHKs IPUMCHSIFOTCS CIICAYIOIINC:
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1auy BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "PactBopbl. BogopoaHbiii moka3artenb
cpensl pH." Marepuany.

Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOJHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTyICHTY
MPEUIAratoTCsl CICAYIOIINES BAPUAHTHI:
Iloozomoexa pacuemusix 3adanuii: 3anaHus
OPHUECHTHUPOBAHLI HA PCIICHUA MUHU3aa4 110
pasneny "PactBopsl. BomopoaHbIil mokazarens
cpensl pH.". CTyneHThI HEOOX0IUMO TOBTOPUTH
TEOPETHYCCKHIA MaTepHal, pa3oopaTh MPUMEPHI
pEIICHNS AHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 33aJJaHHsI U CIICNIATh
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BBIBOJIbI. B KadecTBe 3aaHuUs UCHOIb3YIOTCS
CIEIYIOUINe YIPaXKHEHHUS:
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"PacTBOpEI. BomopoaHbIii mokasarens cpeasl
pH."

Ilposedenue Ixcnepumenma: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlnsg npoBeneHust UCClieA0BaHUs IPUMEHSIETCS
cienytomiee 000pyaoBaHUE:

IloozomogKa K npaKmu4ecKum 3aHAMUAM:
W3yyenne MaTepuana mo pasueny "PacTBOpHI.
Bonopoansiii nokazarens cpeast pH."
MIOJITOTOBKA K BBIMOJHEHUIO 3aJaHUN Ha
MPAaKTUIECKUX 3aHATUIX

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHuA:

Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne maTepuaos 1o paszaeny PacTBopsl.
Bonoponsslii nokasarens cpeast pH. u
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YrIyOJICHHBIM H3YICHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSTEIEHBIM
MTOWCKOM MAaTEpPHAIIOB IS PACKPBITHS TEMBI
JoKIIaaa. MaTtepualbl BEITIOTHEHHOH paboTh
MPEJCTABISIIOTCA B JJIEKTPOHHOM BHJIE UK B
(opme pacrieqaTaHHBIX IPE3EHTAMOHHBIX
craiiioB. B kauecTBe TEM OKIAI0B CTYAEHTAM
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa domawnezo 3adanua:
[ToxroToBka OManIHeTo 3aaHUS HaIpaBiIeHa
Ha OTpabOTKy yMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIIAETCA CTYAECHTaM 110 U3YYEHHOMY B pasziene
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"PactBopbl. BomopoaHslil mokaszatens cpessl
pH." marepuany. J[OMOJHUTENBHO CTYACHTY
HEO0XOIMMO U3YUYUTh JTUTEPATYPy U pa3o0parth
TIPUMEPHI BBITIOTHEHUS TOTO0HBIX 3aJaHHH.
[IpoBepka [OMaIIHETO 3aAaHUSI IPOBOJAUTCS 110
MIPECTaBICHHBIM MUCBMEHHBIM padoTaM.
H3yuenue mamepuanos 1umepamypHsix
UCHLOUHUKOB:

[1], 272 -334
[2], 190-217
[3], 184-226

DNEKTPOXUMHUUECKHE
MPOLIECCHI.
Xumuueckue
HCTOYHHKHU TOKA.
Onextpoinus. Kopposus
METaJUIOB | 3aIllUTa OT
KOPPO3HH.

29

11

5.1

DIEeKTPOXIMUICCKIE
TIPOIIECCHI.
XuMudeckne
HCTOYHHKHU TOKA.
Onextponus. Kopposus
METAaJUIOB M 3aIllUTa OT
KOPPO3HUH.

29

11

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"DIeKTPOXUMHUYECKHE MPOIecChl. XMMHUYECKHE
HMCTOYHUKHU TOKa. Dnektponu3. Kopposus
METaJJIOB U 3allluTa OT KOppo3uH."
Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHMS IPUMEHSICTCS
CIIeIYIOIIHE MaTepPHabL:

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030 TUTEPATYPHBIX UCTOYHHKOB 110
BBIOpAHHOW TeME, KOMIJIEKCHO OCBETUTh
BOIPOC B COOTBETCTBUHM C TEMOM pedepara,
MOATOTOBUTH MPE3EHTAIINIO JISI BHICTYIIIICHHSI
0 pe3ysibTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaratoTCs CISAYIOINEe BAPHAHTHIL:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHM3a1a4 110
pazneny "DIeKTPOXUMUYECKUE MPOLIECCHI.
XUMHUYECKHE UCTOYHUKH TOKA. DIEKTPOIIH3.
Koppo3sus meTamios u 3amuTa oT KOppo3um.".
CTyaeHTbl He0OXO0IUMO TIOBTOPUTH
TEOPETUIECKUI MaTepuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUs MCTIONIB3YOTCS
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CIEIYIOUIe YIPaKHEHHUS:
CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"DIEKTPOXUMHUIECCKHE MPOIECCHl. XUMUIESCKHE
HCTOYHMKH TOKa. DnekTpoin3. Kopposus
METAJJIOB M 3aIUTa OT KOPPO3HUH."
Ilposedenue Ixcnepumenma: Pabora
BBITIOTHACTCS 110 HHANBUyaTbHOMY 33JaHHIO.
J1ist IpoBeieHNs HCCIleIOBaHUsI IPUMEHSIETCS
cienytomiee 000pyaoBaHUE:

IloozomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"DIeKTPOXUMHUYECKHE MPOIeCcChl. XMMHUYECKHE
HMCTOYHUKHU TOKa. Dnekrponu3. Kopposus
METaIJIOB | 3aIlUTa OT KOPPO3uH." MOAr0TOBKA
K BBITIOJTHECHHIO 33/IaHUH HA MIPAKTHYECKUX
3aHATHAX

Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
DJIEeKTPOXUMHUYECKHE MPOoLecchl. XMMUUECKHE
HCTOYHMKH TOKa. DyrekTpoin3. Kopposus
METaJJIOB M 3aI[UTa OT KOPPO3UH. ¥ IOATOTOBKA
K KOHTPOJIbHOW padoTte

Ilodzomoeka doknada, evicmynienus:
3ajaHue CBSI3aHO C YIIIyOJCHHBIM H3ydeHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
TIOMCKOM MaTE€pHaJioB JJId paCKpPBITUA TEMBI
JToKJIaga. Matepualbl BEIIOTHEHHOH paboThl
MPEACTABIIAIOTCA B OJICKTPOHHOM BUIC UJIN B
(dhopMe pacrieyaTaHHBIX MIPE3EHTAIIMOHHBIX
craiiioB. B kauecTBe TEM OKIAN0B CTYIEHTAM
MIPE/IaraloTCst CIEAYIONIe BApUAHThI:
Ilodzomogxa domauinezo 3a0anua:
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[ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"DIEKTPOXUMHUIECCKHE MPOIECCHl. XUMUIESCKHE
HUCTOYHUKHU TOKa. Diektponns. Kopposus
METaJUIOB | 3aIllUTa OT KOPPO3UH." MaTepuaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazoOpaTs IpUMEpHI
BBITIOJTHEHHS OA00HBIX 3a1aHui. [IpoBepka
JIOMAIITHEro 3aJIaHus! IPOBOJUTCS MO
MpeACTAaBJICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilodz0mogKa K ayoumopHnsim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
paznene "DIeKTPOXUMHUYECKHE TIPOIIECCHI.
XUMUYECKUE UCTOYHUKH TOKA. DJIEKTPOIH3.
Koppo3us meTamios u 3amuTa OT KOppo3uu."
Marepuay.

Ilodzomoska Kypcosozo npoexkma: Kypcosoii
MIPOEKT BEHITIONHSACTCS 110 HHAWBHIYaJIbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeIIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoil mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduyeckyro yacTh. B 3amaHue BXOAUT pacyeT
CIeAYIONINX MOKa3aTesei:

Iloozomoexa pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJaHWs BBIIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEeXKeEN BBITIOIHSIOTCA
MpeIBapUTEIHLHBIC PACUETHI OCHOBHBIX
IoKasareJseil, KOTOpbIe YKa3hIBAIOTCS Ha
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YCPTCIKE. 3a,ﬂaHI/Ie BBITNTOJIHACTCSA
WHAWBUAYAJIbHO 10 BapHaHTaM. B kauecTBe Tem
3aJaHus NPUMCHAIOTCA CIICAYIOIHNC!

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[1], 336 —467
[2], 274-281, 288-293, 300-306, 316-320
[3], 227-298
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. OcHosHble 3aKOHbI XUMUU.

1.1. BBenenune. OCHOBHEBIE 3aKOHBI XUMUH.

OCHOBHBIC TIOHATHUS U ONPEICICHUS XUMUU HEOPTaHUIECKOW, OPTaHUYECKOW U OOIICH XUMUH.
3HavYeHHEe XUMHUHM B WM3YYEHUU TPHUPOJLI U Pa3BUTHH TEXHUKH. OCHOBHBIE CTEXHMOMETPUUYECKUE
3aKOHBI XMMHUH: 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH YKBHUBAJICHTOB.

2. Cmpoenue sewecmsd. INeKmpornoe CmpoeHue amomos. Hepuoduqecm}z cucmema
anemenmos. Xumuueckas cessv.

2.1. Ctpoenue BellecTBa. DICKTPOHHOE CTpoeHue aToMoB. [lepuoanueckas cuctema
JIEMEHTOB. XMMHUYECKas CBA3b.

OCHOBHBIE TOJIOKEHUS KBAHTOBO-MEXAaHUYECKON MOJENIN CTpOeHUsi aroMma. JIBONCTBEHHas
npuposa 3iekTpoHa. AtomHble opOurtanu. KBanToBble uncna. CTpoeHHME MHOT03JEKTPOHHBIX
atoMoB. [IpuHuuIBl GOopMUPOBAHUS AIIEKTPOHHON CTPYKTYphl aToMoB. Ilepuoaunueckas cucrema
anementoB J[.W. MenneneeBa u »neKTpoHHas CTpyKTypa aromoB. CoBpemeHHash (hopMyTupoBKa
nepuoanyeckoro 3akoHa. Ilepmoanueckoe M3MEHEHUE CBOMCTB 3JEMEHTOB M HMX COCIUHEHUM:
SHEpPrusl MOHU3ALMH, 3HEPIUsl CPOJACTBA K DIJIEKTPOHY, 3JIEKTPOOTPULIATEIIBHOCTb, ATOMHbIE
paanychl, OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIE M KHUCJIOTHO-OCHOBHbIE cBoMcTBa. Ilpupona
XUMHUecKol cBsi3u. KoBasieHTHas, MOHHAs M MeTajIMdyecKass CBs3b, MX XapaKTEPUCTUKH U
cBoiictBa. Meton BaseHTHbIX cBsizeir (BC). Mexanusmbl 00pa3oBaHHs KOBaJICHTHOM CBSI3U.
[IpocTpancTBeHHas cTpykTrypa Mojekyn no merony BC. I'mOpuausanust aTOMHBIX opOuTaseH.
[TonsspHocTh Mosiekysl. MarHuTHbele CBOWCTBA MOJIEKYJ. MEXKMOJIEKYISApHbIE B3aUMOJEHCTBHUSL.
ArperaTHble COCTOSIHUS BEIIECTBA. XUMHUYECKOE CTPOECHUE TBEPAOTO Teiaa. AMOp(HHOE COCTOSIHHE
BelecTBa. Kpucraminueckue pemerky. XMMUYECKasi CBA3b B TBEP/BIX TENAX..

3. Obwue 3akoHomeprocmuy xumuyeckux npoyeccos. OcHoebl XuMu4eckou mepmooOUHaAMuKy.
OcHo8bl XUMu4eckou KUHemuKu.

3.1. O6mmuMe 3aKOHOMEPHOCTH XUMUYECKHX ITporeccoB. OCHOBBI XMMHUECKON TEPMOIMHAMUKH.
OCHOBBI XMMHUYECKON KUHETHKHU.

DOneMEeHTbl XUMUYECKONH TepMOJUHAMUKU. BHyTpeHHss sHeprust u sHTanbnus. [lepBblil 3akoH
TEPMOJIMHAMMKH. DHTAJbIIMKA OOpa30BaHUs M CTOpaHMs BEIIECTB. 3aKOH l'ecca M ero cieacTBUS.
VpaBuenne Kupxrodda. Tepmoxummudeckne pacueTbl. ODHTPOMHUS Kak (DYHKIUS COCTOSHHUS
CHCTEMBI. DHTPONHS XUMHUECKUX peakii U (ha30BbIX Mepexo10B. BTopoil 3akoH TepMOANHAMUKI
JUISL  WU30JUPOBAHHBIX CHCTEM. OHTAJIBIUMHBIA UM SHTPONUNHBIMA (akTOopel B H300apHO-
U30TepPMHUECKUX Tpoleccax. DHeprus ['m66ca u sHeprus ['enbmronbia XMMHYECKHX PEAKIMM.
Kputepun BO3MOXKHOCTH CaMOIPOU3BOJIBHOTO NPOTEKAaHUS XUMHUYECKHX IPOLECCOB. DHEPrus
I'n66ca obpazoBaHus BelecTB. YpaBHeHHe H30TepMbl BanT-I'odda. Xumuueckoe paBHOBecHE.
TepMoanHaMuyeckue ycioBus paBHOBecHs. KOHCTaHTHI XMMHUYECKOIO paBHOBECHUS. 3aBUCHUMOCTh
KOHCTaHThI paBHOBECHs OT TemnepaTypsl. Cmemenue pasHoBecus, npuHuun Jle llatense-bpayna.
PacyeTbl paBHOBECHOTO COCTaBa CHUCTEM M BBIXOJla NMPOAYKTOB DPEAKIMHU. YpaBHEHHE H300apbl
Bant-T'odda. OcHOBHBIE TOHATHS U 3aKOHBI XMMUYECKOH KUHEeTMKU. KuHeTnueckue ypaBHEHHUS
JUISL peaklMi pa3HbIX MOpPSAJIKOB. BiusHue KOHIEHTpalluu Ha CKOPOCTh mporecca. BnusHue
TeMIreparypbl Ha cKopocTh peakuuil. [IpaBuno Bant-I'opda. YpaBuenue Appenumyca. Teopus
aKTHBHUPOBAHHOIO KoMIulekca. KaranuTuueckue mpouecchl. JHeprus akTupanuu. KaranusaTopsl.

4. Pacmeopui. Bodopoouwiii noxazamens cpedwl pH.

4.1. PactBopel. Bomopoanslil nmokasarens cpensl pH.
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JucnepcHocTh U aucrHepcHbie cucTeMbl. PacTBopbl. CrocoOBI BBIpaKEHUS KOHIECHTPALIUU
pactBopoB. PactBopmmocTh. OOmme (KOJIUTAaTHBHBIE) CBOWCTBA pPacTBOPOB. TepMoamHaMuKa
MPOLIECCOB PACTBOPEHHUS. XUMHUYECKHE PABHOBECHSI B pacTBOpax. PacTBOpBI 3JEKTPOJIMTOB.
OnekTponuTHdeckas auccornuanus. Crmabbie 2yekTpoiauThl. KoHcTaHTa aucconuanud. 3aKoH
OctBanpiaa. CuslbHBIE DJIEKTPOJIUTHL. AKTHUBHOCTH JJIEKTPOJUTOB B BOJHBIX pPacTBOpax.
Bonopoansiii mokazarens cpenbl. I['maponus coseid. CreneHb M KOHCTAHTA THUAPOJIU3A.
ManopactBopuMble 3JeKTpoauThL. [Ipor3BeneHrne pacTBOPUMOCTH. .

5. Dnekxmpoxumuueckue npoyeccol. Xumuyeckue ucmoynuxu moxa. Inekmpoaus. Kopposzus
MemaJilo8 U 3auuma om _Koppo3uu.

5.1. DIIeKTpOXUMHUYECKHUE TTPOIECChl. XUMHUYECKUE UCTOUHUKH TOKa. DiiekTpoiiu3. Kopposus
METAJIJIOB U 3alllUTa OT KOPPO3HUH.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE M JJIEKTPOXMMHUYECKHE Tmporecchl. 3akoHbl Dapanes.
TepmouHaMHKa IEKTPOXUMUYECKUX MTPOLIECCOB. DIEKTPOAHBIC TOTECHIIUAIBI U TUIIBI JIEKTPOIOB.
Bonopoanas mkaia noTteHuuanoB. YpaBHeHue HepHcra. ['anpBaHMuYecKHE  3JEMEHTHI.
OneKTpoABMKYIIasi cuila 3jaeMeHTa. KuHeTHKa 31eKTPOXMMHMUYECKHUX IPOLECCOB. IJIEKTPOJIU3.
[TocnenoBaTenbHOCTh 3JEKTPOJHBIX MPOLIECCOB MpH AeKTponuse. [IpakThyeckoe NpUMEHEHUe
IEKTPOJIN3a. XHUMHYECKas W JJICKTPOXMMHYECKas KOppo3us MerawioB. Kriaccudukarus
KOPPO3HOHHBIX IporeccoB. CKOPOCTh U MEXAaHU3M KOPPO3HMOHHBIX MPOLeccOB. OCHOBHBIE METO/bI
3alIMTHl METAJUIOB OT KOPPO3uH. JIernpoBanre MEeTaIoB. 3alUTHBIE MOKPHITUA. MeTaminieckue u
HEMETAJUIMYECKUE MOKPBITUA. DIIEKTPOXUMHUYECKAs 3aILUTA. .

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Dnexkrpoxumuueckue npoueccel. IJIC 1 HanpsHKEHHUE TaTbBaHUYECKUX 3JIEMEHTOB;
2. PacTBOpBI 3J1€KTPOTUTOB. PacueTsl BOZOPOAHOTO IMOKA3aTENsl PACTBOPOB CHIIBHBIX U
cJ1a0bIX AMEeKTPoauTOB. ['naponus coneil. PacueTsl BOIOPOIHOTO OKa3aTessl pacTBOPOB
coisield. PacTBOpuMOCTS;
3. Kunetnka xuMudeckux peakiuii. Kunernyeckue pacyersl 1y OTHOCTOPOHHUX peaKIui
Pa3HBIX MOPSIKOB.;
4. Dnextponu3. Pacuersl no 3akonam dapanes.;
5. Tepmonunamudeckue GYHKIIUA COCTOSIHUSI CUCTEMBI (SHTAJIBITUS, SHTPOIHUS, YHEPTUS
I'n66c¢a). TennoBble 3¢ peKThl XUMUYECKUX peakiuii. OnpeaeneHne HanpaBIeHHOCTH
XUMHYECKHX MPOIEecCOB. TepMOXMMHUYECKHIE PACUETHL.;
6. DIEKTPOHHOE CTpOEHUE aToMa. XUMUYecKas cBs3b. OnpeaeneHne NpocTpaHCTBEHHBIX
CTPYKTYP MOJIEKYJI 10 METO/IY BaJICHTHBIX CBSI3€Hi.;
7. XuMudeckoe paBHOBecue. PacueTsl paBHOBECHBIX COCTABOB TEPMOJIMHAMHUYECKUX CHUCTEM.;
8. Koppo3sus meTamioB. 3amura OT KOPPO3HUH..

3.4. TeMbl 1a00paTOPHBIX PadoT
1. DIEeKTPOABMKYILIME CUJIBI M HANIPSHKEHHUE TaIbBAaHUYECKOTO DJIEMEHTA;
. Koppo3sust metaiuios;
. DIEKTpOIu3;
. 'maponus;
. Onpenenenue TeMIOBLIX IPPEKTOB XUMUUECKUX PEaKIIHii;
. DJIeKTpOHHAs CTPYKTYpa aTOMOB U OJJHOATOMHBIX HOHOB;
. BoopoiHblii okasarenb cpessl;
. KuneTnka XUMHUYECKUX pEaKIUid.

031 O\ L KW
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. O6cyxnenne MarepuanoB 1o Keiicam paszzaena "Brenenue. OCHOBHBIE 3aKOHBI XUMUH."

2. OOcyxneHue MarepuaioB Mo Keiicam pasnena "CTpoeHue BeliecTBa. DJIEKTPOHHOE
cTpoeHue aromoB. Ilepuoanueckas cucrtema 3J€MEHTOB. XUMU4ecKasi cBs3b."

3. OOcyxaeHue MarepuaioB 1o kedicam paszaena "OOmue 3aKOHOMEPHOCTH XUMHUYECKHX
npoueccoB. OCHOBBI XUMUYECKON TEPMOAUHAMUKN. OCHOBBI XUMHUYECKON KUHETUKU."

4, OOcyxIeHHe MarepuajgoB IO KekicaMm paszaena "PactBopel. BomopoaHbiii mokasaresnb
cpensl pH."

5. OOcyxneHue MarepuajgoB 1O KedcaM pasaena "DIEKTPOXUMHUYECKUE IPOIECCHI.
XUMHUYECKNE UCTOYHUKH TOKA. DIeKTpoiau3. Kopposus MeramioB U 3amuTa oT Koppo3uu."

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3anjgaHupPOBaHHBIE PE3yJbTaThl 00YUEHUS 110 AUCLUILINHE Konpr
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1/2]3]4]5
3HaTh:
OCHOBBI TEXHUKH 0€3011aCHOCTH U IIPaBUJIa IPOBEIECHUS 3KCIIEPUMEHTA B Konrtponbnas pabora/PacTBopbl
XUMHUYECKOH 1abopaTopun N-7onk-3 + ANEKTPOIUTOB. BomopoaHsiit
I10Ka3aTelb
OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH O0IIEN XUMHUU U METO/Ibl 00pabOTKU KoHntponbnas
9KCIIEPUMEHTAIIBHBIX JaHHBIX N-7orx-3 + paboTa/DNeKTPOHHOE CTPOCHHE
aTOMOB. XMMHYECKas CBA3b
MCTOYHUKH Hay4HO-yueOHOU MH(popMaruu (yueOHUKHU, CIIPABOYHUKH, KonTponbHas
0a3bl TaHHBIX) TI0 U3YYCHHBIM pa3zieaM JUCIUTUTHHEI WI-7onk-3 + | + paboTa/DIEKTPOHHOE CTPOEHHE
aTOMOB. XMMHYECKas CBA3b
KJ1acCU(UKALMIO ¥ CBOMCTBA XUMUYECKUX 3JIEMEHTOB U X COCIMHEHUH, KonTponbHas
B3alMOCBS3b CTPOCHMSI U CBOMCTB BEILIECTB N-7ork-3 + | + paboTa/DNeKTPOHHOE CTPOCHHE
aTOMOB. XMMHYECKas CBA3b
oO011re 3aKOHOMEPHOCTH XUMUYECKUX SIBJIEHUH U MPOLIECCOB, OCHOBBI KonTponbhas padota/Xummuueckas
XUMHUYECKON TePMOAMHAMUKH, IPUHLIUIIBI TepMOIUHAMUYecKuX pacueToB | MJI-7ork-3 + TEPMOJMHAMHKa, PABHOBECHE,
KMHETHKa
CBOMCTBA PaCTBOPOB U X OCHOBHBIE XaPAKTEPUCTUKH, METOJIbI Konrtponsnas pabora/PacTBopbl
OITPEICIICHUS U OLICHKH 3THX XapaKTEPUCTUK WJI-7omk-3 + AIIEKTPOIUTOB. BOTOpOAHBIIH
II0Ka3aTeb
OCHOBHbIE KHUHETUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH ITPOLIECCOB, KonTponbhas padota/Xummuueckas
MIPUHLIMIIBI KHHETHYECKUX PACYETOB NJ-7ork-3 + TEPMOJMHAMHKa, PABHOBECHE,
KMHETHKa
OCHOBHBIE XapaKTEPUCTUKN OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX CUCTEM, KonTponbHas
KJIACCU(UKALIMIO AIEKTPOXUMUYECKUX CUCTEM, UX TPAKTHUECKOE N-7onk-3 + | pabota/l"anibBaHUYECKUI HIIEMEHT.
HCII0JIb30BaHUE Onexrponus. Kopposust Meranios
OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB KOPPO3UN METAJUIOB U 3AIIUTHI NJI-7onk-3 + | KonTponpHas
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KOHCTPYKLIMOHHBIX MaT€pPHaIOB OT KOPPO3UU

pabota/["anbBaHUYECKHI SJIEMEHT.
Onextponu3. Koppos3us meraiios

YMmern:

JIeMOHCTPHPOBATh OA30BbIE 3HAHUS B 00JIACTU XMUMUH, BBISBIATH
XMUMHYECKYIO CYIIHOCTb IIPO0OJIEM, BO3HUKAIOIINX B XOJI€
npoeCCUOHATLHOMN 1eATENFHOCTH; IPUMEHATH ISl UX pa3peuieHus

KoHntponbnas
paboTa/DNEKTPOHHOE CTPOCHHE
aTOMOB. XMMUYECKas CBA3b

OCHOBHBIE 3aKOHBI €CT€CTBO3HAHUS, METO/Ibl TEOPETUYECKOTO U WA-Torcs

9KCIIEPUMEHTAIBHOIO UCCIEA0BAHMS, CAMOCTOATEIIBHO, IIOIIOIHATL U

CHCTEMAaTHU3HPOBATh MPUOOPETEHHBIE 3HAHUS MO AUCIUIIIINHE

OCYIIECTBISTH MIOMCK, XpaHEHHE, 00pabOTKy U aHaIn3 HH(OpMAINH 13 KonrponsHas pabora/Xummueckas
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX 110 U3YUYEHHBIM pa3/esiaM V7o TEpMOIMHAMUKA, PAaBHOBECHE,
JUCLUILIMHBL, IPEJICTaBISITh €€ B TpeOyeMoM (opMaTe C UCII0JIb30BAaHUEM ’ KMHETHKA

MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA

obecrnieunBaTh COOIOICHUE MPABUI TEXHUKU O€30MIaCHOCTH, UCTIOIb30BATh KonTponbhas pabota/PacTBopsI
MIPUEMBI TIEPBOM TOMOIIM, METO/IbI 3aIIUTHI B YCIOBUSAX UPE3BbIUANHBIX N-7orx-3 3NEKTPOIUTOB. BomopoanHsiit
CUTYyalMil MIOKa3aTellb

obecrieunBaTh COOIIOICHIE YKOJIOTHIECKON O€30MacHOCTH Ha KonTponbHast

MIPOU3BOJICTBE U IUIAHUPOBATH SKO3AIIUTHBIE MEPOIPUSIITHS U NJI-7omk-3 pabota/I"anbBaHMUYECKUIT FTI€MEHT.
MEPOIPUSTHS 110 SHEPTO- U PECYpPCcOCOEPEKEHHUIO Ha TPOU3BOJICTBE Onexrpoan3. Kopposus meranion
MPOBOANTHh XUMUYECKHM SKCTIEPUMEHT I10 33JaHHON METOAMKE, 00pabOTKy Kontponbnas

Y aHaJIU3 TTOJTYYEHHBIX PE3YJIbTATOB C MPUBJIEYCHUEM COOTBEeTCTBYOMIEro | U/I-7omnk-3 pabota/l"anpBaHUYECKHI DTIEMEHT.

MAaTCMaTUUYCCKOTI' O alllapara

Onexrponus. Kopposust Meramios
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. PactBopsI 25ekTponuToB. Bomopoausiil mokasarens (KonTpoasHas padora)
3. Xumudeckasi TepMOUHAMUKA, paBHOBecue, kuHeTnka (KoHTponbpHas padora)
4. DJIEKTPOHHOE CTPOCHHE aTOMOB. XuMuueckas cBsi3b (KoHTponbsHas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OamibHO-pEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kambrmosa B. K., Jlanckas U. 1., MscaukoBa
H. B., Ocuna M. A., Yapuc E. {., Amrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (4-e u3n.,
ctep.), U3narenscrBo: "Jlanp", Cankt-IlerepOypr, 2020 - (492 c.)
https://e.lanbook.com/book/145839;

2. Koposun, H. B. O0uias xumusi. JlabopatopHsiii mpakTHKyM : yuedHoe nocodue / H. B. Koposus,
B. K. Kamsbrmosa, E. 5. Y apuc ; o6m. pea. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakanmaspuar) . - ISBN 978-5-406-04140-6 .;

3. Koposun, H. B. O0mmas xumus : yaeOHHK JUIsl By30B 110 TEXHUYECKUM HapPaBJICHUSAM U
cnernmanibHOCTSIM / H. B. KopoBuH . — 13-¢ u3a. nepepad. u jgon . — M. : Axanemus, 2011 . — 496 c.
— (Boiciiee npodeccronansHoe oOpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8015-4 ..

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepaxas, BK u np).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0udJiMoTeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za mannbix Scopus - http://www.scopus.com

6. Kypnaa Science - https://www.sciencemag.org/

7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. Ba3a OTKpPBITBIX JaHHBIX MUHHCTEPCTBA TPY/AA H COUMAILHOI 3a1IUThI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
connaibHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -
http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep OcHamenue
ayIMTOPUH,
HAaUMCHOBAHUEC
Y4eOHble ayIUTOpUU JK-120, cepBep, KOHIUIIMOHEP
JUUTA TPOBEICHUSA MamuHHEIN 3a11
JIEKIIMOHHBIX 3aHITHH U MBI

TCKYIICTO KOHTPOJIA

Y4eOHble ayIUTOpUU

1-413, YuebHas

ImapTa co CKaMLeﬁ, CTOJI IpenioaBaTeiisd, CTYylI,

JUTSL IPOBEICHUS ayIUTOpUs JI0CKa MeJoBast
MPAKTUYECKUX 3aHSATHUH,
KP u KII
Y4eOHbIe ayIUTOpUU A-413/2, CTOJI TPEeIoiaBatTes, CTyJI, mKad I XpaHSHUS
JUTSL IPOBEICHUS JlaGoparopus WHBEHTApsI, J0CKa MeNIoBast, 000PYIOBaHUE IS
71a00paTOPHBIX 3aHATHH kag. "Xud3" HKCIEPEMEHTOB, YUeOHO-HAIIIAJHOE TOco0ue
VY4eOHble ayautopun A-413/2, CTOJI IIPEI0IaBaTeNs, CTYJI, MKad A XpaHEHUS
JUIS IPOBEICHUS JIaGopartopus MHBEHTaps1, J0CKa MeloBas, 000pyJA0BaHUE JIs
IIPOMEKYTOUHOM kad. "Xud9" AKCIIEPEMEHTOB, Y4eOHO-HarIsIHOE Tocodre
aTTecTalluu
[Tomemenus st I'-206, Kpeciio pabouee, CTYII, mKad I JOKYMEHTOB, CTOJ
CaMOCTOSITENTbHON AcnupaHTckast MUCbMEHHBIN, TyMOa, KOMIIBIOTEPHAs CETh C
paboThI Kadenper BBIX0JIOM B IHTEpHET, KOMITBIOTEP MIEPCOHATBHBIH,
"TBUD" IIPUHTEP, KOHJAUIMOHED

Ilomentenus niist

A-409, YueOnas

rnapTra co CKaMLeﬁ, CTOJI Ip€nioAaBaTeiid, CTYlII,

KOHCYJIbTUPOBAHHUS aynuTtopus Kad. | Jocka MenoBasi, MyJIbTUMEIUIHBIA TPOEKTOpP, IKpPaH
"XI/I33"
[Tomemenus aist I'-225, KnanoBas CTEIUIAX ISl XpaHEHUsI HHBEHTAaps, CTYJI, CTOJI
XpaHeHUs Kaenapsel MMCBMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
o0opynoBaHus U "TBUD" WnuTepuer, HaOOp UHCTPYMEHTOB IS

y4eOHOT0 UHBEHTaps

npoUITAKTHIECKOTO 00CTyKUBAHUS
000pyI0BaHust, HA0OPHI JEMOHCTPAIIMOHHOTO
000pynOBaHUsl, apXUBHBIC JOKYMEHTBI, JUILTIOMHBIE
U KypcoBbI€ pabOThI CTY/IEHTOB, KaHIIEISAPCKUI
MIPUHAJISKHOCTH, 3aM1aCHbIE KOMITICKTYIOIINE s
000pyI0BaHus, CMEHHBIE 3amuact st OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 DnexkTpoHHOE CTpOCHHE aTOMOB. XuMuueckas cBs3b (KoHTponbsHas padoTa)

KM-2 Xwumudeckas TepMOJUHAMUKA, paBHOBecHue, kuHeTnka (KoHTponpHas pabora)

KM-3 PactBopsI 25tekTpoauToB. Bomgopoausiit mokasarens (KonTponsHas padbora)

KM-4 TanpBanuveckuii anement. Jnextponu3. Kopposus meramioB (KoHTponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimabl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Beenenne. OCHOBHbIE 3aKOHBI XMMHU.
11 Brenenue. OCHOBHBIEC 3aKOHBI XUMHH. +
2 Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB.
[Tepuonuueckas cucreMa 3J1€eMEHTOB. XMMHUYECKasl CBA3b.
21 Crtpoenue BemecTBa. DIEKTPOHHOE CTPOSHUE aTOMOB. +
] ITepuoanueckas cuctema 3JIEMEHTOB. XMMUYECKasl CBSI3b.
OO111e 3aKOHOMEPHOCTH XMMUYECKHX MpolieccoB. OCHOBBI
3 XUMHUYECKON TepMOJAUHAMUKH. OCHOBBI XMMHUYECKOM
KHHETHUKH.
OO01re 3aKOHOMEPHOCTH XUMHUECKUX Mpo1ieccoB. OCHOBBI
3.1 XUMHYECKON TEPMOAUHAMUKH. OCHOBBI XMMHUYECKON +
KUHETUKU.
4 PactBopsl. Bonopoansiil nokasareins cpeast pH.
4.1 PactBopel. Bogopoanslii nokasarens cpenst pH. +
DIEKTPOXUMHUYECKHE MTPOLECChl. XUMUYECKHE HCTOUHUKH
5 TOKa. DneKkTpoaun3. Koppo3us MeTajuioB U 3a1iura OT
KOPpO3UH.
DNIEKTPOXUMHUYECKHE MTPOLECChl. XMMHUYECKHE HCTOUHUKU
5.1 ToKa. DnekTposn3. Koppo3us MeTanoB u 3amura ot +
KOPpO3UH.
Bec KM, %: | 20 30 20 30
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