banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA UHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIENOBATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW SHEPTETUKU U TEXHOJIOTUH
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCITUTUTMHBD)

PABOYAS ITPOT'PAMMA
10 TUCLUIIINHE «XHUMU»

HanpagJjieHue noaroroBku
«13.03.01 TerosHepreTKa 1 TEMIOTEXHUKA»

OcHoBHas npogeccuoHaIbHasA 00pa3oBaTe/bHas IPOrpaMma
«ITpoMbIIIIEHHAS TETTOAHEPTETUKAY
KBanudukanus BbINyCKHUKA

bakamasp

®opma 00ydeHust
Ounas

banakoBo



].Ie.m: OCBOCHUA NJUCHMILJINMHBI

OCHOBHOM LENBIO NPENOJAaBaHUS IJUCLMILUIMHBI «XUMHS» SBISAETCS PAaCHIMPEHUE HMEIOLIUXCS
NPEJCTaBICHUN U TIOMOIIb B TNPHOOPETEHUH HOBBIX 3HAHUU B 00JACTH XMMHHU, KOTOPHIE MO3BOJAT Oy-
AyIIUM IpodeccuoHanaM peuath 3a7adyd MHHOBALIMOHHOTO Pa3BUTHs SKOHOMMKH, BKIIIOYAs CO3/laHUE
HOBBIX TEXHOJIOTHH, 00€CIIEeYMBAIOLINX MTOBBIILIEHUE IPOU3BOIUTEIIBHOCTH TPY/1a, SJHEPTO- U pecypcoche-

pEeXEHUe, OXPaHy OKPYKaIOIIEH CpeIbl.

Mecto qucuumiiuebl B crpykrype OOII BO

Nzydenne kypca «XuMHI» CBS3aHO ¢ HEOOXOIUMOCTHIO 3HAHHI OCHOB MaTeMAaTHUKH, (PU3UKHU, WH-
(dbopMaTuKy, MUPOKOE MUCIOIB30BaHNE KOTOPHIX HE TOJHKO JAET BO3MOXKHOCTH Hauboyiee TOYHO BbIpa-
3UTh TEOPETHUECKUE 3aKOHOMEPHOCTH, HO U SIBJISAETCS HEOOXOMMBIM HHCTPYMEHTOM UX YCTAHOBIICHHS.

Jlnst ocBOEHUS! TUCHUIUIMHBI «XHUMUS» HEOOXOIUMBbl 3HAHHWE, YMEHUE U BIIAJICHUE MaTepHalIOM IO
MPEALIECTBYIOUIMM JAUCIUIUIMHAM B COOTBETCTBHH C TPEOOBAHUSMH OCBOCHHUS CIECTYIOIIMX KOMITETCHIINA:

- MaTeMaTHKa;

- nH(pOpMAaTHKa,

- ¢usuka (oOrmas).

Komnerenuuu od0yuawinerocsi, gopmupyembie B pe3yJibTaTe OCBOCHUS AMCLU-

IIJINHBbI
B nporuiecce ocBoeHHs JaHHOW TUCHUIUIMHBI Y CTYACHTa (POPMHPYIOTCS CIIEAYIONIIE KOMITCTCHIIHH:
YHHUBEPCAJIbHBIE:
Kon HaunmenoBanue WNHIuKaTOphl AOCTHKEHUSI KOMITETCHIIUH
KOMITE- KOMIICTECHIIH
TCHLIUH
YKE-1 | Cnocoben ucnonp3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX

3HAaHU €CTCCTBCHHOHAYYHBIX
JAUCHUIUIMH, NPUMCHATDH

MCTOABI MaTEMaTHYCCKOI'O
aHajin3da MW MOJCIHMPOBaHUA,
TCOPCTUYICCKOTO M ISKCICPU-
MCHTAJIBHOT'O HCCICIOBAaHUA
B IMIOCTABJICHHBIX 3aJjadax

JHUCIUIUIMH, METOIBI MaTeMaTHYEeCKOI'0 aHaliM3a MU Moje-
JUPOBaHMS, TEOPETHUYECKOTO W HKCIEPUMEHTAIBHOIO MC-
clIeJOBaHHUS

V-YKE-1 YMeTh: HCIIOIB30BaTh MaTeMaTHUYECKHE

METOJIbl B TEXHHUYECKUX IMPUIIOKEHUAX, PACCUUTHIBATH OC-
HOBHBIE YHCIIOBBIE XAPAKTEPUCTUKU CIYYAUHBIX BEJIWUYUH,
pelarb OCHOBHBIE 3aJauyd MAaTEMaTHUYE€CKOM CTAaTUCTHKH;
pelarh THMOBBIE PACUETHBIE 3a/1a4n

B-YKE-1 Bnagers: MeTomaMu MaTeMaTHYECKOrO aHalIn3a
W MOJICTTMPOBAHMS; METOJIaMH PEIICHUS 3aJad aHajau3a M
pacuera XapakKTepUCTUK (U3UYECKUX CHCTEM, OCHOBHBIMH
npueMaMu 00pabOTKU IKCMIEPUMEHTAIBHBIX JTaHHBIX, METO-
namMu paboThl C MPUKIAJHBIMH MPOTPAMMHBIMH MPOIAYKTa-
MU DKCIIEPUMEHTAIBHBIX JIAHHBIX, METOJIaMU pabOTHI C TIPH-
KJIQJIHBIMU TPOTPAMMHBIMU ITPOAYKTAMHU

YKI-3 | Cnocoben craButh cebe 00- | 3-YKI[-3 3HaTh: OCHOBHBIE TpuUeMbl  I(PPEKTHBHOTO
pasoBaTelbHbIE IIEM  MOJ | YIpaBleHHs COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE METOJIUKHU
BO3HHUKAIOIIAE  JKW3HEHHBIC | CAMOKOHTPOJS, CaMOPa3BUTHS W caMOOOpa3oBaHHS Ha

3a/1a4¥, TOJ0MPATh CIIOCOOBI
pEIICHUsT M CpeACTBa pa3BHU-
TUsL (B TOM YHUCIE C HCIOIb-
30BaHUEM U (POBBIX
CPEICTB) IPYruX HEOOXOIu-
MBIX KOMIIETEHIINN

NPOTSDKEHUM BCEM JKM3HM C HCHOJIb30BAHUEM LU(POBBIX
CpEICTB

V-VKII-3 Ymers: 3¢ (peKkTuBHO TIaHUPOBATh U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI, HCIOJIb30BATh METOIbI
CaMOpEryJIALMY, CAMOpPA3BUTUS M CaMOOOYYEeHHsS B Tede-
HUE BCEHM MU3HU C HUCIOJIb30BaHUEM LU(POBBIX CPE/ICTB
B-VKII-3 Bnaners: MeTonaMu YHpaBlIeHHs cOOCTBEHHBIM
BPEMEHEM, TEXHOJIOTUSIMU MPHOOPETEHUs. HCIOJIb30BaHUS




U OOHOBJIEHHS COIMOKYJIBTYPHBIX M MpodheccrnoHaTbHbIX
3HAaHUW, YMEHHI, W HABBIKOB;, METOAUKAMH CaMOpPa3BUTHS
U camMo0o0pa3oBaHUsl B TEYEHHE BCEH JKU3HU C UCIIOJIB30-
BaHUEM ITU(POBBIX CPEJICTB
obmenpodeccuoHaIbHbIE:
Kon HaumenoBanune Nuaukatopel JOCTHXKEHUS KOMIIETCHIIUU
KOMIIE- KOMIIETEHIIUU
TEHILINH
OIIK-3 | Cmocoben mpumensaTh cooT- | 3-OIIK-3 3HaTh: OCHOBHBIE MAaTEMAaTHYECKUE MPHIIOKEHUS
BETCTBYIOIINMA ¢u3KKO- | U (PU3NYECKUE 3aKOHBI, SBICHUS U MPOIECCH, HA KOTOPBIX
MaTeMaTUYeCKUW  ammapar, | OCHOBaHbl MPHUHIMIBI JeHCTBUS  00BEKTOB Mpodeccuo-
METO/Bl aHANM3a M MOJEIU- | HAJIBbHOM ACATEIBHOCTH, a TAaK)KE alllapaT TEOPETUYECKOIO
pOBaHUs, TEOPETUYECKOIO U | U SKCHEPUMEHTAIBHOIO UCCIIEA0BAHUS
IKCHepUMeHTaNbHOTO Huccie- | Y-OIIK-3 YMmeTb: NpuMeHATh OCHOBHBIE 3aKOHBI MaTeMa-
JOBaHMSI MIPU PEUICHUH NPO- | TUKH, (U3MKM M TEXHHUYECKUX HAyK MpU MOJEIUPOBAHUU
(beccroHambHBIX 33124 TEXHOJIOTMYECKUX MPOLECCOB
B-OIIK-3 BrnageTh: MaTeMaTHUeCKUM ammapaToM, METOj1a-
MH TEOPETHYECKOr0 M JKCIIEPUMEHTAJIBHOIO MCCIEIOBaHUSA
MpU pelieHuu npodecCHOHATBHBIX 3a/1a4
3anatm BOCIINTAHHUS, P€AJIN3YyEMbIC B PaAMKaxX 0CBOCHUA JUCIHUILINHDBI
B nporecce 0cBO€HMsI TaHHOW JUCHUIUIMHBI PEATM3YIOTCS CIEAYIOIINE 3a1a4l BOCIIUTAHUS:
Hanpasne- | Co3nanme ycio- | Ucnosb3oBanue BocnuTare/b- | BoBieuenne B Ppa3HOIIAHO-
HHe/1eH BHi, o0ecrne4n- | HOT0 MNOTEHOHMAJa Y4YeOHBIX | Byl0 BHeEy4eOHYI0 JesiTe/Ib-
BaIOIIUX AUCHMILINH HOCTh
Ipodeccu- | - popmupoBanue | Mcrons3oBanue BocnuratenbHo- | 1.Opranu3anus Hay4HO-
OHAJILHOE M | KyJIbTYpHI UCCJIe- | O MOTEHIMANa AUCUUIUINH NPO- | MPaKTUYECKUX KOH(epeHIuil u
TPYyA0BOE JIOBATENbCKON U (eccoHaIbHOTO0 MOAYIIS JUIst BCTPEY C BEAYLIUMH CIEHHAIH-
BOCNIMTAHME | MH)KEHEPHOU ed- | popMUpPOBaHUS MHKEHEPHOTO CTaMU IPEeANpUATHIA ropoaa U

tenpHOCTH (B16)

MBIIUICHHAS] © HHXCHEPHOU KYITh-
TYpHI 32 CUET MPAKTUYECKUX CTY-
JICHUYECKUX UCCIIEIOBAHUI COBpE-
MEHHBIX TPOU3BOJACTBEHHBIX CH-
CTEM; MTPOEKTHOM S TEIILHOCTH
CTYJICHTOB T10 pa3paboOTKe U OIl-
TUMH3ALUN TEXHOJIOTHYECKUX CH-
CTEM, CBSI3aHHOM C PEUIEHUEM pe-
AIBbHBIX POU3BOJICTBEHHBIX 3a-
Jlay; MPOXO0KJIEHUSI Yepe3 pa3Ho-
o0Opa3Hble UTPOBBIE, TBOPUYECKUE,
¢decTuBaNbHBIE POPMBI, TPEOYIO-
e aHaIKN3a CI0KHOTO 00BEKTa,
MMOCTAaHOBKU OTHOCHUTEIILHO HETO
npeoOpa3oBaTeIbHBIX 33434 s
UX ONTHMAILHOTO PEIICHHUS.

BETEpaHaMH aTOMHOM OTpacCIIH.
2. Opranu3zaius 1 IpoBeJeHUE
MPEAMETHBIX OJIUMITHA U y4da-
CTHE B KOHKYypcax mpodeccuo-
HaJIbHOTO MacTepCTRBa.
3.VuacTHe B €KETOAHBIX aKI[1-
SIX CTY/IEHUYECKUX CTPOUTEIb-
HBIX OTPSIOB

CTpyKTypa U cofep:KaHue Y4eOHOM IMCHUIINHBI
I[I/ICI_II/IHJII/IHa npenoaacTed CTyACHTaM B 1-om CCMECTPC. OGH.IBJI TPYAOCMKOCTb JUCHUILIIMHBI CO-
CTaBIISIET 2 3a4YCTHBIX SAMHHUITEI, 72 aK. Jaca.




KajnenaapHbiid miian

No | Ne | HammeHoBaHue pasjaena Buapl yueOHOI nesiTenb- ATtTectanus MakcuMainbHBIN
P T (TemMbl) AUCIUTUIUHBI HOCTH (4ac.) pazzena Oamn
a e (dbopma) 3a pazjaen
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Pazpen 1
CoBpeMeHHbIE aCIEKThI
a3BUTHSA XUMHUU.
1 p 1] 2 | 4 5
OCHOBHBIE ITOHITHUA U
3aKOHBI XUMHU.
Crpoenue atoma Ilepuo- 3
MYEeCKasi CUCTEMA dIIe-
2 | 7| 2 5 T 25
1 MEHTOB B CBETE TEOPUHU 1P
CTPOCHHUSI aTOMA.
(ycTHO/ THCB-
XUMH4YEeCcKast CBA3b U
3 7 2 5 MEHHO)
CTPOEHHUE MOJIEKYTT
OCHOBBI XUMHYECKOH
4 TEPMOIUHAMUKHU 7 2 5
Paznen 2
Xumuueckass KHHETUKA U
5 11 2 4 5
paBHOBECHE
PactBOpEL. DitexkTpoiu-
6 p p 11| 2 | 4 5 /3
THYECKasl JUCCOIHAIINS T
2 DJIEeKTPOXUMHUUECKHE JIP 25
7 p 1] 2 | 4 5
MIPOIIECCHI (ycTHO/ TIICB-
XuMuyeckasi ¥ dJE€KTPO- MEHHO)
8 XUMHYECKas KOppo3us 7 2 5
METAJLIOB
72/ | 16/ | 16/
HUroro 40
12 4 8
ATTecTanus pa3aesioB 50
3auer 50

Hcnonszyembie popmbl arTrecTanmu pasnenos: J3 — momaimiHee 3agaHue (MMCbMEHHO), T-TecT
(muceMenHo), JIP — otuer mo nmaboparopHoii padbote (YCTHO)

Coaep:xaHue JIEKIIMOHHOTO Kypca

OcHOBHbIE IOHATHUS M 3aKOHbI XUMHH.
OCHOBHBIC ITOHITUS XUMHUM: Marepus, ImoJjic BEUICCTBO, XUMHYECKHI 9JICMCHT,
aToOM, MOJICKYJIa, IPOCTBIC U CJIOKHBIC BCIICCTBA, a0COJIIOTHAS U OTHOCHUTEIIb-
Hasd aToOMHas Macca, a0COIIOTHAs U OTHOCHUTEIbHAS MOJICKYJIsIpHasA Macca,

Beero YueOHo-
Tema nexkuun. Bonpocsl, oTpadéaTbiBaeMble HA JTeKIHH yacop | METOAMIECKOE
olecrieyeHue
1 2 3
Jlekuus 1. CoBpemMeHHBIE aCIeKThI PA3BUTHS XUMHUH. 2 1-6




MOJIb, MOJISIPHAs Macca BELIECTBA, YUCIO ABOraJpo, SKBHBAJICHT, DKBUBA-
neHTHass Macca. OCHOBHBIE 3aKOHBI XMMMH: COXpPAHEHMS] MacChl M JHEPruw,
IIOCTOSIHCTBA COCTaBa, MPOCThIX OOBEMHBIX OTHOLIEHMs, ABOrajipo, SKBHBa-
7eHToB. [ToHATHE XMMHUYECKON pEaKIH, CTEXHOMETPHUECKUI KOA(PUIIHEHT,
MHJCKC, HCXOIHbIE BEIECTBA U ITPOJYKTHI PEAKIINH

Jleknus 2. Ctpoenue atoma Ilepuoanyeckasi cucremMa 3J1eMEHTOB B CBeTe
TeOpHUH CTPOEeHHUS aTOMa. XUMHUUYeCKasi CBSA3b U CTPOEHUE MOJIEKY.JI
CocraB atomHoro sapa. M3oromsl, n306apel. Mogenu cTpoeHus: aroma: mpo-
TOHHO-HEUTpOHHAsI Teopus, Mozelib TomcoHa, Pesepdopna, bopa, coBpemeH-
Has KBaHTOBO-MeXaHW4ecKkas mojelb. [lonstue u Buabl cnektpoB. [lonsarue
opoutanu. YpaBuenue lllpenunrepa. KBantoseie uucna. [lpunmun I[laymm.
IIpaBuno Xynna. Ilpasuna Kneykosckoro.

Jlekuus 3. XumMn4yeckasi CBA3b M CTPOEHUE MOJIEKY.JI

Banentnocts. OCHOBHBIE BUBI U XapAKTEPUCTHUKUA XUMUYECKOMN CBSI3H.
KoBanentHast cBsizb. MoHHas cBs3b. [loHOpHO-akuenTopHHas CBs3b. Bono-
ponHast cBsi3b. MeTayuinueckasi CBA3b.

1-6

Jlexmust 4. OCHOBBI XUMHY€CKOH TEPMOANHAMUKH

[lonsiTie TEPMOAUHAMUKH, TEPMOJMHAMHYECKOM CHCTEMBI, IapaMeTpOB.
Knaccudukanus cucrem. [lepBbiii 3aKk0H TepMOAUHAMUKH. BHYTpeHHsIs SHEp-
rusi, paboTa u SHTANBNUSA cucTeM. OYHKIIMKA COCTOSTHUA U (PYHKIIUU TIepexo/a.
TennoBoil 3P(HEeKT XMMUYECKON pEeakIMH: dK30- M AHAOTCPMHUUYECKHUE peak-
nuu. 3akoH ['ecca. DHTponus cucreMbl. TepMoXUMUYECKHE ypaBHEHUS IIPO-
11eCCOB. DHTANIBNKA 00pa3oBaHus. DHeprus ['m66ca 1 HanpaBICHHOCTh XMMHU-
YECKUX PEaKUWU. YCIOBUS CaMONPOU3BOJIBHOTO MPOTEKAHUS XHUMHUYECKUX
pEeaKIuu.

1-6

Jleknus 5. XumMu4yeckasi paBHOBeCcHEe U KHHETHKA

Xumuueckoe paBHoBecue cucteMbl. OOpaTuMble U HEOOPAaTUMbIE PEAKIIHH.
KoHcTanTa paBHOBECHSI TOMOT€HHBIX U I'€TEPOTrE€HHBIX IPOLIECCOB. YpaBHE-
Hue u3orepMel Bant-I'opda. CmenieHne XMMUYECKOI0 PaBHOBECHUS U MPUH-
nurn Jle llatense. Tepmonunamudeckoe ycioBue paBHoBecus. CKOPOCTh pe-
aKLIM{, KUHETUYECKOE YpPaBHEHUE pPEaKLUHU, 3aBUCUMOCTb CKOPOCTH OT KOH-
uenTpauuu. Ilopsaok peakiuu. CKOpOCTH peakuuil A pa3sHbIX MOPSIIKOB.
Kunetndeckoe ycioBue XMMHUYECKOIO paBHOBECHs. BiusHue TemmepaTypsl
Ha CKOpOCTh XUMHUecKuX peakuuil (mpaswio Bant-I'odda, ypaBHenue Ap-
penunyca). DHeprus aktuBanyu. Karammuzatopsl.

1-6

Jlekuus 6. PacTBopbl. J/1eKTPOIUTHYECKAS TMCCOLMALMSA

IlonsiTHE SIEKTPOJUTOB M HEIIEKTPOJUTOB. MOHBI — KATHOHBI, AHUOHBI.
DNEKTPOIUTHYECKAs AUCCOLMALN. MeXaHU3M IUCCOLMALUN — TUApaTalys,
conpBaranusi. CTeneHb JUCCOLMAIMN — CUJIbHBIE, cllabble, CPEHUE HIIEKTPO-
autbl. KoHcranta nucconuannu. Monnsle ypaBHenus. TaGnuna pacTBopumo-
ctu. CMmenienue paBHoBecus. MonHnoe npoussenenne Bojwl, pH. NHaukato-

pBI.

Jlekuus 7. DiieKTpoxumMu4ecKHe Mpouecchl.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHs okucieHus. [Ipo-
LIECChl OKHUCIIEHUS U BOCCTaHOBIIEHHs. COCTaBIE€HNE YPAaBHEHUN OKHCIUTENb-
HO-BOCCTAaHOBUTEINILHBIX PEAKIIMU: METOJIOM 3JIEKTPOHHOIO OayiaHca, HOHHO-
3JIEKTPOHHBIM MeT010M.CTpoeHue, criocoObl MOYy4EeHHs], CBOWCTBA METAJIJIOB.
PaBHOBecue Ha rpaHuile METaNI—-pacTBOpP. DNEKTPOAHbIN nmoreHuuan. Crau-
JTAPTHBIA BOJAOPOJHBIN JIEKTPOA. Ps cTaHIapTHBIX 3JIEKTPOIHBIX MOTEHIIU-
anoB. YpasHeHue HepHcra. ['abBaHMUECKUH DIIEMEHT. JIEKTPOABHIKYILAS
CHJIa 3JIEMEHTa. OJEKTPOJIM3 PacCIUIaBoB. PacTBOpUMBIE M HEPACTBOPUMBIE
aHOJIbl. JJEKTPOIM3 pacTBOpoB. KaTronHble M aHOIHBIE NPOLIECCH] MPH DJIEK-

1-6




TPOJIN3€ BOJHBIX PACTBOPOB AJIEKTPOIUTOB. 3aKOHBI Dapajesl.

Jlekuus 8. XumMmnueckasi ¥ 3J1eKTPOXHMHYECKAsi KOPPO3UsI MeTAJLI0OB
Kopposus meramnos. Knaccuduxaius Koppo3HOHHBIX MPOILIECCOB. . XUMHUE-
CKas KOoppo3usl. DJIEKTpOXUMHUYECKasi KOppo3us. MexaHnu3M 3JeKTpoXuMHuye-
CKOM Koppo3uu. Buabl aenonspuzanuu. 3anra METAIOB OT KOPPO3HH.
.3alUTHBIE MOKPBITUS: METATIMYECKHE U HEMETAINIMYECKUE. DIEKTPOXUMHU-
yeckas 3alliTa: MPOTEKTOpHAas U KaTtoaHas. HruOuTopsl KOppo3uu

HepequL NMPaAKTHYICCKUX paﬁoT HE MIPEAYCMOTPECH y‘leﬁﬂblM ILJIAaHOM

Ilepeyenn 1a00paTOPHBIX PadOT

. Yu4eOHo-
Tema nmadoparopHoii padoTbl. Bopochl, oTpadaTbiBaemMble Ha Jia- Bcero
00paTOPHOM 3aHATHHU 4acoB METOIIHECIOe
olecreyeHue
1 2 3
CkopocTh XUMHYECKOH peakluu U XMMHYecKoe paBHOBecue XUMU- 4 1-6,7
yeckoe paBHoBecue. Koncranra paBHoBecus, npuniuun Jle-Illarense.
CrniocoObl cMenieHus paBHoBecHs. CKOpOCTh XMMHUYECKOH pEaKLuu.
[TpaBwio Bant-I'odda.
DJIEKTPOJIUTHYECKAS TUCCOMATIHS. 4 1-6, 8
Honnoe npousseaenue Boasl. pH, nuaukatopsl. CTeneHb JUccolranuy.
Honnsle ypaBHeHMs. CMellleHNE HOHHBIX PaBHOBECUH.
OKHNCIUTETbHO-BOCCTAHOBHUTEIbHbIE PEaKIUN 4 1-6,9
CocraBiieHHE OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui. BausHue
cpeabl Ha peakuuto. Kimaccudukarys peakiuii
DJIeKTPOJIN3 4 1-6, 10
OcoOeHHOCTH 3JIEKTPOJIM3a BOAHBIX PAcTBOPOB COJIEH, 0Opa30BaHHBIX
OECKHCIOPOAHBIMA U KHCIOPOACOAEPKAMMHU KUcIoTaMu. OcoOeHHO-
CTH 3JIEKTpPOJIM3a CoJieil, 0Opa30BaHHBIX METAJUIAMU C Pa3IUYHBIMU
AJIEKTPOJIHBIMU MOTEHIHATIAMHU.
3ajanus I CaMOCTOSITEIbHOM PadoThI
Beero Y4ebdHo-
Bonpoch! 1J1s1 cAMOCTOATEILHOT0 M3Y4YeHHs (3a1aHus1) Yacon MeTOHYeCKOe
o0ecrieyeHue
1 2 3
Jlekums 1. CoBpemMeHHbIe aceKThI pa3BUTHS XUMHUH. 5 1-6
OcHOBHbBIC IOHATHSA M 3AKOHBI XUMHH..
OcHOBHbBIE 3aKOHBI XMMHUHU: COXPAHEHMs] MacChl U DHEPIUU, MOCTOSH-
CTBa COCTaBa, MPOCTHIX OOBEMHBIX OTHOILIEHMS, ABOTraJpo, SKBUBAJICH-
TOB. [IOHSATHE XUMUYECKOW PEaKIMH, CTEXUOMETpUUECKUil Koddduiu-
€HT, NHJEKC, HICXOJIHBIE BELIECTBA U IIPOAYKTHI PEAKIINH
Jlekums 2. Crpoenue atoma Ilepuoanyeckas cucrema 3j1eMEHTOB B 5 1-6
CBeTe TEOPHHU CTPOCHHUsI AaTOMa. XMMHYECKasl CBA3b M CTPOCHHE MO-
JIeKY.J1

[IpaBuna KiiedkoBCKOTO. DNEKTpOHHBIE KOH(MUTYpAllMH aTOMOB H
HMOHOB.

[Tepuonnueckuit 3axon .M. MenneneeBa. CTpykTypa NnepuoanuecKou
CHUCTEMBI AJIEMEHTOB: MTEPUO/IbI, TPYIIIIHI.




Jleknus 3. XumMuyeckasi CBsi3b U CTPOEHHE MOJIEKYJT 5 1-6
KoBanentnass cBs3b. MoHHas cBA3b. /[OHOpHO-aKLENTOPHHAS CBSA3b.
BogoponHas cBsi3b. MeTajmnueckast CBsI3b.

Jlekuus 4. OCHOBBI XMMHY€CKOIl TEPMOJIMHAMUKH 5 1-6
TennoBoil 3¢ ekt XuMHUUECKOW peaklUuu: 3K30- U SHAOTEPMHUUYECKUE
peakuuu. 3akoH ['ecca. DHTponus cuctemMbl. TepMOXUMUYECKUE ypaB-
HEHMsI IpoleccoB. OHTanbIMs oOpa3oBaHus. OHeprus [ubGb6ca u
HaIlpaBJICHHOCTb XUMHUUYECKUX PEAKLUN. Y CIIOBHS CaMOIIPOU3BOJIBHOIO
IIPOTEKAHNS] XMMUYECKHUX PEaKIIMH.

Jlexnus S. Xumuyeckass paBHOBeCHEe U KHHETHKA S) 1-6
CKopocTh peakuuy, KUHETUYECKOE YPaBHEHUE PEAKLMH, 3aBUCHMOCTb
CKOpOCTH OT KoHLeHTpauuu. llopsaok peakuuu. CKOpOCTH peakuuit
JUIS pa3HbIX NOPSAAKOB. KMHETHYECKOE YyCI0BHE XUMUYECKOTO PaBHOBE-
cus. BausiHue temneparypbl Ha CKOPOCTh XMMHUYECKUX peakuuil (mpa-
Bwio Bant-I'odda, ypaBHenne Appenuyca). DHeprus aktupanuu. Ka-
TaJIU3aTOPBI.

Jleknus 6. PacTBopbI. DJIEKTPOTUTHYECKAS TUCCONM AL 5 1-6
Koncranra muccounanuu. Monnsie ypaBuenus. Tabmuia pacTBopumMo-
ctu. Cmeenue paBHoBecusi. Monnoe npoussenenue Boasl, pH. Muau-
KaTOPBI.

Jlekums 7. DileKTpOXuMHYecKHre MPoLecchl. ) 1-6
DNEeKTpOABMKYIIASL CUJIA AJIEMEHTA. DJEKTPOJIU3 paciuiaBoB. PacTBopu-
MbI€ ¥ HEPACTBOPHMBIC aHOJABL. JIEKTPOJU3 pacTBOpoB. Karomubie u
AHOJIHBIC TIPOLIECCHI MPH 3JIEKTPOJIN3E BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3axonsl Dapanest.

Jlekumus 8. XumMu4yeckasi H JIEKTPOXHMHYECKAsT KOPPO3HA MeTaJl- 5 1-6
JIOB
3alIUTHBIC MOKPBITHS: METAUITMYECKHE U HEMETANTMYeCKUEe. DIJIEKTPO-
XUMHUYECKas 3alluTa: MPOTEKTOpHAs U KarogHass. MHruOutopsl KOppo-
3N

PacuerHo-rpadguyeckasi padbora y4eOHBIM IIJIAHOM He NPeIyCMOTpeHa.
KypcoBasi padora y4eOHbIM IJIAHOM He NPEAyCMOTPEHA.

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
[Tpu peanuszanuu yueOHOro mMarepuaga Kypca MCIOJIb3YIOTCS pa3inyHble 00pa3oBaTelbHbIE TEX-
HOJIOTHH, CIOCOOCTBYIOIIUE CO3JIaHHIO aTMOC(eEpbl CBOOOAHON M TBOPUECKOW IUCKYCCHUU KaK MEXIy
Ipero/iaBaTesieM U CTyIeHTaMHU, TaK U B CTyJeHUYeCKol rpymme. Llenbio nmpu 3ToM sBisieTcs BIpaboTKa y
CTYJICHTOB HaBBIKOB M KOMIIETEHIMH, IO3BOJISIOIIUX CAMOCTOSITEIbHO BECTH HCCIEAOBATENIBCKYIO H
Hay4YHO-TIeJarOTHYECKyI0 padoTy.

AyauTOpHBIE 3aHATUS IPOBOJATCA B BHJIE JICKIUI ¢ Hcnoab3oBaHueM [IK U koMnproTepHOTO npo-
eKTOpa; JJabOpaTOPHBIX 3aHATHH — B OCHAIlEHHOW MpuOopamMH M peakTuBamu Jiaboparopuu (aya. 536).
CamocrodrenbHas padoTa CTyJJ€HTOB IIPOBOJUTCS MO PyKOBOJACTBOM MPENOAABATENS], C OKa3aHUEM KOH-
CYyJbTALMH U TOMOLIY NPU MOJATOTOBKE U BBIIIOJHEHUH IOMAIIHUX 3a/1aHUN

DoH/I OLIEHOYHBIX CPEACTB
®DoH/T OIICHOYHBIX CPEJICTB MO NUCIHMIUIMHE 00ECIIeYnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pe-
3yJNbTaTOB O0yUYeHUs (KOMIIETEHIIUI U UX WHIUKATOPOB) MOCPEACTBOM MEPONPUITUN TEKYIIETO, pyOekK-
HOI'0 U IMPOMEKYTOUYHOT'O KOHTPOJIA IO JUCHUIIIINHE.



CBs3b MEXIy POPMUPYEMBIMU KOMIIETCHIIUSAMU U ()OpMaMU KOHTPOJISI UX OCBOCHUS MPEACTaBIIe-
Ha B CJIeAYIOIIEH Tabnule:

HanmenoBanue
Ne | kontposmpye- | Kox u HaMuMeHOBaHUE UHAMKATOPA JOCTHUKECHUS HanmenoBanue
/Tl | MBIX pa3fesioB KOMITETEHIIHH OLICHOYHOT'O CPEJICTBA
(Tembl)
Bxo/1HOI KOHTPOJIb
1 | Bee temul 3-VKE-1 , V-YKE-1, B-YKE-1 Bomnpockl BXOgQHOTO KOH-
3-0OI1K-3, Y-OIIK-3 TPOJIS
ATTecTanus pa3/iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
2 3-VKE-1 , V-YKE-1, B-YKE-1, JloMarHue 3a1anue
3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Otuer o nabopaTopHOi
Bce Tembl 3-YKII-3 , V-YKI-3 ,B-YKII-3 pabore
TectupoBanue

KonTponbnas pabota

[IpoMexxyTouHas arrecrauus

3 | 3auer VYKE-1, YKII-3, OIIK-3 Bomnpocsl k 3auery

Oyenounvle cpedcmea 0isi BX00H020 KOHMPOJisi IPEICTABIIIOT COO0H BOPOCHI, KOTOPHIE 331aF0T-
Csl CTYZICHTaM B IMTUCbMEHHOM (popme. AHHOTALIMS TPUBEICHA HUXKE.

B kauectBe oyenounozo cpeocmea mexkyueco KoHmpo.sa 04HON (HOpMbI 00YUEHUSI UCIIONIB3YIOTCS
3aluTa JOMalIHUX 3a/1aHui (MUCbMEHHO U YCTHO), YCTHBIM OTYET Mo J1abopaTopHoit paboTe, TecT (MUCh-
MEHHO). AHHOTAIlMM JIOMAIITHETO 3aJaHus, TeCTa U MPUMEPHBIN MepeueHb BOIPOCOB JJIsi OTYETA IO Jia-
O6opaTtopHoOii paboTe MpHUBEIEHbBI HUXKE.

B kauectBe oyenounoco cpedcmea mexywe2o Kowmpo.is OYHO-3209HON (OpMBI OOyUeHHS HC-
MOJIB3YIOTCS 3all[UTa JOMAITHUX 3aJaHuii (MMCbMEHHO U YCTHO), YCTHBIM OTuUeT 1o jJabopartopHoii pabo-
Te. AHHOTAllMU JIOMAIIHETO 33aJaHus U MPUMEPHBIA MepeyeHb BOMPOCOB JJISi OTYETA O Ja0OpaTOpHOM
paboTe nmpuBeaEHBI HUXKE.

B kauectBe oyenounozo cpedcmea mexyweco KOHmpo.ia 3a09HON GOPMBI O0YUSHHS HCIIONB3YIOT-
Cs 3allMTa JIOMAIIHUX 33JaHuil (MMCHbMEHHO M YCTHO), YCTHBIH OTYET Mo JabopaTopHOil paboTe, KOH-
TpoJbHAs paboTa (MMCbMEHHO). AHHOTAllUM JOMAIIHETO 3a/laHus, KOHTPOJIbHON paboThl U MPUMEPHBIN
nepevyeHb BOMPOCOB JUIsl OTYETa MO J1a0opaTOpHOi paboTe NpUBEACHBI HUXKE.

B kadecTBe OIEHOYHOTO CPENCTBA ammecmayuy pazoeia UCToNb3yeTcss KoHTpois uroros (KN),
KOTOPBIH MpesicTaBIsgeT co00i CyMMy pe3yabTaToOB OLEHOYHBIX CPEACTB TEKYLIETO KOHTPOJIS.

Jnsa npomesicymounot ammecmayuu TPETyCMOTPEHBl TEOPETUUYECKUE BOMPOCHI, MPUBEICHHBIE
HIDKE.

ITo nToram ody4yeHust BbICTABJISIETCH 3auem.

Bonpocsl BXOZHOI0 KOHTPOJIsA

K xaxomy knaccy BemectB orHocutcs HCI

Kakue kmacchr HCOPTraHNYCCKUX BCHICCTB BrI 3HaeTe. HpI/IBCI[I/ITe IMPUMCPHbI

Yem oTmyaroTcs OpraHndecKre COSUHEHUs OT Heopraundeckux. [Ipusenure npumMepsl.

Yro Takoe MOJIb?

alf | W N -

PaccraBbre K03(h(PUIIUEHTHI B ypaBHEHUH XUMUYECKOM peaKIiu:
NaOH+H2504=Na2S04+H20

6 | Beruucaure MosiekysipaHyro Maccy H2SO4

IIpumep nomaniHero 3aganus

Bapuant 3amanusa

Ne'l 1. O6wsacHuTe CcyTh MOJENU cTpoeHus: aToMa Pezepdopaa, ocsetute ee HenocTatku. [Ipu-
BEJIUTE PUCYHOK




2. Onpenienute U NPEACTaBbTE B TAOJTMYHOM BHJIC KBAHTOBBIC , & TAK)KE HAIMUIIIATE AJICK-
TPOHHBIE POPMYJIBI aTOMA KPEMHHUs Si ¥ IBYX 3JICMEHTOB, CJICAYIOIIMX 32 aTOMOM KPEMHUS
4yepe3 ABa M YEThIPE MOPSIKOBBIX HOMEpPa COOTBETCTBEHHO

3. YUemy paBHBI CIMTHOBBIC YUCIIA 3JIEKTPOHOB Ha MOCIEIHEM IHEPTeTUYECKOM YPOBHE aTO-
Ma KkpemHust. YTo 3To 03HayaeT?

Ne2 1. O0psacHuTE CyTh MOJENU CTpOeHUs aToMa TomcoHa. [IpuBeaute pucyHok

2. Onpenenure U NpeJCTaBbTE B TAOIUYHOM BHJI€ KBAHTOBBIE , @ TAKXKE HAITUILIUTE 3JIEK-
TpoHHBIE popmMyIbl aToMa dochopa P u 1ByX 371€MEHTOB, CIEAYIOMHUX 3a aTOMOM (hocdopa
yepes /1Ba U YeThIPe MOPSAAKOBBIX HOMEPA COOTBETCTBEHHO

3. Uemy paBHBI MarHUTHBIE YKCIIA SJIEKTPOHOB HA TIOCIETHEM YHEPIeTUIECKOM YPOBHE
aToma KpemHus. YTo 310 03Hayaet?

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOM PadoThI
Howmep BapranTa COOTBETCTBYET JBYM MOCIEIHUM IU(paM B 3a4€THOMN KHIKKE.

Howmep Bapuan- | Homepa 3amanHuii, OTHOCSIIUXCS K JAHHOMY BapHaHTY

Ta
01 1 2 3 4 5 6 7 8 9 10
02 11 12 13 14 15 16 17 18 19 20

1. KakoBa coBpemenHas popmynupoBka nepuoanudeckoro 3akona /.M. MenneneeBa. 3HaueHue
MIEPUONYECKOI0 3aKOHA.

2 Kakue BUJIbI XUMUYECKUX CBA3EH BbI 3HaeTe? OIMHAKOBBIN JIM BUJ CBA3H B CIEIYIONIUX MOJIe-
kynax: HCI, CI2, NaCl? Uro na3piBaercs sHeprueit csa3u? Kakyio pasMepHOCTh UMEET YHEPTHUs CBSI3U?
Yro Ha3pIBaeTCA JJIMHOU CBI3U?

3. O0pazoBaHue cepoOBOAOPOIA U3 IPOCTHIX BEUICCTB IPOTEKAET Mo ypaBHeHuto: H2 (r) + Spomb
=H2S(r); H°x.p.=- 20,15 x/Ix. Ucxons u3 3Hauenuit S0298, cOOTBETCTBYIOIIUX BEIIECTB MPEACIUTE
AS0 298 u AGO 298 s 3T0# peakuuu.

4. Peakuus unet no ypasHeHuto A(r) + 2B(r) = C(r). [lpu ycraHoBieHUH paBHOBECHUS! KOHIICH-
TpallMu ydacTBYIOUMX B peakuuu BemecTB paBHB: Ca=0,06 mons/n, Cg= 0,12 mons/m, Cc = 0,0216
MOJIb/T. BeIunCIINTEe KOHCTAHTY PAaBHOBECHS M HCXO/HbIE KOHIIEHTPAllUU BemiecTB A u B.

5. Temneparypa kurnenusi BOgHoro pactBopa caxapo3sl CioH20017  paBna 101,4 oC. Kpuocko-
nuyeckas koucranta Bogsl 1,86 °C. Beranciute TEeMIIEpaTypy KpUCTAJUTH3AIMH PACTBOPA.

6. CocTaBbTe MOJICKYJSIPHBIC U MOHHO-MOJICKYJSPHBIC YpaBHEHUS PEAKIMi B3aUMOJICHCTBUS B
pactBopax Mexy Na2CO3 u Ba(OH)2.

7. OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU MPOTEKAIOT MO cxeMaM. COCTaBbTE AJIEKTPOHHBIE
ypaBHEHHUS U Ha OCHOBAHUHU MX PacCTaBbTe KOOPPUIMEHTH B YpaBHEHHIX peakiuii. s Kaxaon peak-
MU YKQKUTE, KAKOE BELIECTBO SIBJISIETCSI OKUCIUTENIEM, KAKOE — BOCCTAHOBUTEJIEM; KaKOE BEILECTBO
OKUCIISETCs, KaKOe — BOCCTAHABIMBACTCS:

a) KBr+ KBrO3 + H2S04 = Br2 + K2504 + H20

6) KCIO3 + H202 = KCI + 02 + H20

8. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU MPOTEKAIOT 110 cxeMaM. CoCTaBbTE 3JIEKTPOHHbIE
ypaBHEHHUS U Ha OCHOBAHUHU MX pacCTaBbTe KOIPPUIMEHTH B YpaBHEHHSIX peakiuid. s kaxaon peak-
MU YKQKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIUTEIEM, KAKOE — BOCCTAHOBUTEJIEM; KaKOE BEILECTBO
OKUCIISETCs, KaKOe — BOCCTAHABIMBACTCS:

a) K2Cr207 + HCI =CI2+ CrCI3 + KCI + H20
6) Au + HNO3 + HCI = AuCI3 + NO + H20

9. MapraHueBslil 2JIEKTPOJ B PaCTBOPE €ro COJIM UMeEET noreHuuan - 1,23 B. Beruucioure kKoH-
[EHTPALUI0 HOHOB Mn2+ (B MOJIB/T).

10. Dnexrponu3 pactBopa Na2SO4 npoBoawnu npu cuiie Toka 4 A B TedeHnue 2 4. CocTaBbTe
ANIEKTPOHHBIE ypaBHEHUS MPOIECCOB, MPOUCXOIAIINX Ha dNeKTpoaax. Kakas macca BOJbI TPy 3TOM pa3s-
JIOKUJIach U YeMY paBeH 00beM Ia3oB (H.y.), BBIICTUBIINXCS HA KaToJe U aHoe?




IIpuMepHBIe BONPOCHI K 0TUYETY N0 Ja0opaTopHoii padore:

1 | Pacckaxure cyniHocTh 3kcriepuMenTa Ne 1 B 1a00paTopHOi paboTe «DICKTPOIIH3»
2 | IlpuBenuTe BHIBOA 1O 3KciepuMeHTy Ne 1 B maboparopHoii paboTte «DJIEKTPOIIH3»
3 | [aiiTe onpeeneHNe MOHITHIO SJIEKTPOJIN3a
4 | Kakuie BHJIbI 2JIEKTPO/IOB UCIIOIB3YIOTCS B OKCIICPUMEHTE
CnHcok TeopeTH4ecKHX BONPOCOB K 3a4eTy
1 | IlonsTue marepuu. Bemectso, noue.
2 IlonsiTHe aTomMa, MOJIEKYJIbl. XMMHUYECKUI 3JIEMEHT
3 | lonsarue maccel. ATomMHas eauHULA Macchl. OTHOCHUTENbHAs aTOMHAsI U MOJIEKYJISIpHAsi Macca.
4 | Tlocrositnnas ABoraapo. 3akoH ABorajapo. MossipHast Mmacca
5 Annorponus. [Ipumepsl
6 | [onarue xummuuceckoi peakuuu. Knaccudukanus peakuuii.
7 | lonsartue sinepHoro maccosoro uucia. Hyknuasl, BUabl
8 | [IpoTOHHO-HEHTPOHHAs TEOPUsI CTPOSHUsI aTOMa
9 Mopenb crpoeHust atoma TomMcoHa
10 | IToHsATHE TePMOAMHAMUKH, TEPMOJIMHAMUYECKON cucTeMbl, napaMeTpoB. Kiaccudukanus cucrem.
11 | IlepBblii 3aK0H TepMOIMHAMUKU. BHYTpeHHss 3Heprusi, paboTa U SHTAJIBIINS CUCTEM.
12 | TennoBoil 3¢(peKT XUMUUECKOM peaklMu: IK30- U S3HI0TEpMUYecKHe peaklinu. 3akoH ['ecca.
13 | Xummueckoe paBHOBecue cucteMbl. OOpaTumble 1 HeoOpaTumble peakii. KoncTanTa paBHOBECHS
14 | Cmemenue xumuueckoro papHoBecus u npuHiumn Jle Hlarense.
15 | CkopocTh peakiuu, KHHETHYECKOEe YpaBHEHHE PEAaKIIMU, 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALHH.
ITopsimok peakuuu.
16 | IToHsATHE 37EKTPOJIUTOB U HEAIEKTPOIUTOB. FIOHBI — KATHOHBI, aHUOHBI.
17 | Dnexrposnntuyeckas nuccounanus. MexaHusm Juccoluanuy — ruapaTalys, CoJibBaTalusl.
18 | Crenenp quccolyalii — CUIbHbIE, C1a0ble, CPETHUE FTEKTPOIIUTHI.
19 | OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuu. CTereHb OKUCICHUS.
20 | YpaBuenue HepHcra. ['anpBaHHYECKHUI DJIEMEHT.
21 | DnekTposn3 pacTBOpoB. 3akoHbl Dapajes.
21 | Kopposust metasuioB. Kiaccuukanus KOppo3HOHHBIX IMPOIIECCOB. .
22 | Xumuueckasi Koppo3usi. DIEKTPOXUMHUYECKasi KOPPO3HU.
23 | 3ammTa METaJUIOB OT KOPPO3UH. .3alIUTHBIC TOKPBITHS: DIIEKTPOXUMHUYECKas 3allIuTa

ITo utoram O6y‘leHI/I5{ BBICTABJIAACTCA 3auem.

IIkaJbl oLleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I
[Ixana oreHKN BXOJHOTO KOHTPOJIsS, OTYETa 10 JJabopaTopHOH padoTe:

- 3a4TEHO - 3aJJaHUE BBIIIOJIHEHO BEPHO, CIAHO B YCTAHOBIIEHHBIE CPOKU
- HE 3aYTEHO- 3a/laHH€ HE BBINOJIHEHO, BBINOJIHEHO C OUIMOKaMH, KOTOpble TPeOyeTCsl UCIPAaBUTh, WU
CIAHO IIOCJIE YCTAaHOBJIECHHOI'O CPOKa

IIIkajsa OmEHKH TecTa, JOMAIIHEro 3aJaHUs, KOHTPOJIbHOI paldoThl (OLEHMBAETCHA B IPO-

EeHTAax):
IIpoueHTHI
pon TpeGoBanus Kk 3HAHUAM
100-85 OTBeThl Ha OCTaBJIEHHBIE BOIPOCHI MOJIHbIE, YETKUE U pa3BepHyThie. Pemenus 3anau

JIOTUYHBI, JOKA3aTCIIbHBI U JEMOHCTPUPYIOT AHAIIUTHUYCCKUC U TBOPUYCCKUC CII0c00-
HOCTHU CTYACHTA.

84-70 I[aIOTCH IMOJIHBIC OTBCTHI HA IOCTABJICHHBLIC BOIIPOCHI. ITokazaHo YMCHHUC BBIACIIATH
IMPUYIUHHO-CIICACTBCHHBLIC CBA3U. HpI/I pPEIICHUHN 3aJa4 OOMYIICHbBI HE3HAYUTCIIBHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX)» BOIIPOCOB MPCTIOAaBaATCIIA.

69-60 OTBETHI Ha BOMPOCHI M PEIICHUS TOCTABJICHHBIX 3a/1a4 HEJIOCTATOYHO NoJiHbIe. Jlorn-




Ka U MOCJIEe0BaTeIbHOCTh B PELIEHUH 3ajjad UMEIOT HapyuieHus. B oTBeTax oTCyT-
CTBYIOT BBIBOJIBI.

OneHky TecTa, TOMAIIHEro 3aJaHusi, KOHTPOJIbHON paboThl (B 0ayuiax) BBICUUTHIBAIOTCS IIYTEM
MIPOM3BE/ICHUS TIPEIBAPUTEIHLHO BBIICTICHHOTO KOJIMYeCTBa OaJIOB (B mpejenax pas3jelia) U BEeTHYUHBI
BBICTABIIEHHOTO MPOIICHTA.

IxaJya oneHUBAHNA 3249€Ta 0 AUCHUILINHE « XHMMHUA»:

bansbl Ouenka (6aan
(I:ITOFOBOIZU 3a oTBeT Ha TpeGoBanus Kk 3HAHUAM
PEUTUHTOBOU 3ayere)
OIICHKH )
— OueHka «3a4TeHO» €CIM OH HMEEeT 3HaHUA OCHOBHOIO
Marepuana, €ecjid OH MPOYHO YCBOWJI MPOTPAaMMHBIN MaTepHall,
MOCJIEIOBATEILHO, YETKO M JIOTUYECKH CTPOWHO €ro H3JIaraeT ero
100-60 «3aumenoy | HA 3a4eTe, BIAJIEET HEOOXOJMMBIMU HAaBBIKAMH W TIpUEMaMH HX

50-30 6ann06 | BBHITIOTHEHUS, YMEET TECHO YBSI3BIBATh TEOPHIO C IPAKTUKON

— VYueOHbBIC TOCTHKEHUSI B CEMECTPOBBIN MEPUOJT U Pe3yIbTaTaMH
pPyOSKHOTO KOHTPOJSI JIEMOHCTPUPYIOT JOCTATOYHYIO CTEICHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPHAJIOM.

— OreHka «HE 3a4TEHO» BBICTABISETCS CTYICHTY, KOTOPBIA He
3HAeT 3HAYUTEILHOW YaCcTH NMPOTPaMMHOTO MaTepuala, JOIMYyCKaeT
CylecTBeHHBbIe OmMOKU. Kak mpaBmio, OIEHKAa «HE 3a4TEHOY
«He 3aumeHo» | CTaBUTCS CTYAEHTaM, KOTOpble HE MOTYT HPOAOKUTH OO0ydYeHHE
29-0 b6annos | 6€3 TOMOIHUTEIBHBIX 3aHATHN IO COOTBETCTBYIOIICH JUCIIUILTHHE.
— VYueOHbIE TOCTHKEHUS B CEMECTPOBBIN MEPUOJ U pe3yIbTaTaMu
PYOEIKHOTO KOHTPOJISi JEMOHCTPHPOBAJIM HE BBICOKYIO CTEICHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPHUAIOM 110 MUHUMAJIBHOU TIJIAHKE.

60-0

Y4yeOHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecTiedeHue y4eOHOM M CIUTIIUHBI
OcHoBHast JInTepaTypa
1. 1. Munaesckas JI.B. O6mas xumus. [l MH)KEHEPHO-TEXHUYECKUX HAMPABICHUN MOATOTOBKU

1 Munaesckas JI.B. O6mas xumus. i1 MHXEHEPHO-TEXHUUECKUX HANpaBIeHUHN MOATOTOBKU U CIELH-
anpHOCTeH: yueOHoe mocobue / JI. B. Munaesckas, H. A. llleronmuxuna. — Caunkr-IlerepOypr: Jlanb,
2020. — 168 c. Pexxum pocryma: https://e.lanbook.com/reader/book/126907/#2

2. Eropor B.B. O6mas xumus: yueOnuk mns BY3oe / B.B. EropoB. — 2-¢ m3a. — CaHKT-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

3. VYpsnuukoBa M.H. Xumus B 3a7jauax U ynpaxHeHUsX [DIEKTpOHHBIN pecypc]: yd. mocodue: B
2-x 4. — Y. 1 OOmas u Heopranuueckas xumusa / M.H. VYpsanukoBa, A.A. YpsaaukoB. — Tam0O0B:
®I'bOY BO «Tamb. roc. yH-r um. ['.P. [lepxaBuna», 2019. — 108 c. Pexum pocryna:
https://e.lanbook.com/reader/book/156864/#4

JlomoJiHuTeIbHAS JIUTEpaTypa
4. AnexcannapoBa O.A. Heoprannueckas xumus. TeopeTuueckne OCHOBBI U TaOOpaTOPHBIN Mpax-

TUKyM: yueOHMK / D.A. Anekcannpoa. — Cankr-IlerepOypr: Jlanp, 2019. — 396 c. Pexxum nocryma:
https://e.lanbook.com/book/116356

5. bynanos B.B., JlomoBa T.H., PeiOkun B.B. Xumnueckas kuHetuka: y4. nocodue / B.B byna-
voB, T.H. JlomoBa, B.B. Peiokun. — CII6: Jlams, 2014. — 288 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/42196

6. bmunos JI.H. COopHUK 3a7a4 u yrpakHEeHHH 10 obmiel xumun: yaednoe nocodue / JI.H. biu-
noB, W.JI. Ilepdunora, T.B. CokonoBa. — Cankrt-IlerepOypr: Jlanp, 2016. — 188 ¢. — Pexxum mocryma:



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684
https://e.lanbook.com/reader/book/156864/#4
https://e.lanbook.com/book/116356
https://e.lanbook.com/book/42196

https://e.lanbook.com/reader/book/75504/#40

7. CununpiHa U.H., Tapanosa C.A. MeTonuueckne ykazaHus K J1abopatopHoii padore «CKOpoCTh
XMMHUYECKOHN peakliMi U XUMUYECKOE paBHOBecUW». - bamakoo: BUTU HUAY MUDMH, 2021. — 16 c.

8. Cununpa W.H., TapanoBa C.A. MeTonuueckue ykazaHus K JlabopaTtopHor padore «OKuCIH-
TEIbHO-BOCCTAaHOBUTENIbHBIC peakuun». — banakoo: BUTU HUAY MUODU, 2021. — 16 c.

9. CununpHa M.H., TapanoBa C.A. Meroaudeckue yKazaHus K JJabopatopHOil padoTe «IIEeKTpo-
JIMTHYECKas auccoumanusa». — banakoso: BUTHU HUAY MUDU, 2021. — 16 c.

10. Cunnnwina U.H., TapanoBa C.A. Meroaudeckue yka3zaHus K J1abopaTopHOW padbore «Iiek-
Tpoau3». — banakoso: BUTU HUAY MU®U, 2021. — 16 c.

IIporpammHuoe obecneuenue u UHTepHeT-pecypcen:
- IPOLIECC peaTr3aluiu 00pa30BaTeIbHONM MTPOrPAMMBI 110 JTUCHHUILIMHE « XMMHS» B COOTBETCTBUU C
TpeboBaHUSAMU 00eCTieYeH HEOOXOIUMBIM KOMILJICKTOM JIMIICH3MOHHOTO MPOTPAMMHOT0 00eCTICUCHHST,
- IepeYCHb PECYPCOB MH(POPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «MHTepHEeT» HeoOX0oau-
MBIX IS OCBOCHUS TUCIUILINHEL:

1. DieKkTpoHHBIE peCypchl TO XWUMHH [DJEKTpoHHBIM pecypc] — Pexum pocryna:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMuyeckue Hayku U oOpa3oBanue [OnekTpoHHBIH pecypc] — Pexum mocryna:

https://xumuk.ru/bse/3011.html

MarepuajbHO-TEXHHYECKOe o0ecneyeHue y4eOHOM M CUUIIIMHbI

YueOHnas ayauropus (ayi. 536)

Ob6opynoBanue:

Habop XxuMHUYeCKHX peaKTHBOB U TIOCYIbI

Boimpssmurens 3582 nis nabopaTopHoit paboThI

[Ika¢ BeITSOKHOM ¢ BcTpoeHHBIM BeHTHisitopom BEHTC 150 BKO

Yuebnas ayauropus (ayi. 535)

Ob6opynoBanue: KomiuieKT MynbTUMEIUHHOrO 0OOpynOBaHUS (IPOEKTOpP, SKpaH, KOMIIBIOTED,
WBII, xooHK#)

Monwutop Lenovo,

IIpoextop BENG,

Okpand Lumien,

Komonku Genius

Iporeccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz

OrnepatuBHas mamsth - 4Gb

JIutieH3noHHOE M CBOOOJIHOE MPOTPaMMHOE o0ecredeHue 00IIero U mpoecCHOHATLHOTO Ha3Have-

HHA.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

1. Yka3anus 1J15 NpoCaylINBAHNUSA JCeKIH I

Hepeﬂ HavaJoM 3aHATHI BHUMATEIIFHO O3HAKOMHUTLCS C y‘Ie6HI>IM IJIaHOM IIPOBEACHU A J'IGKHI/Iﬁ u
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATYyPBI.

Hepen IIOCCIICHUEM OqepeI[HOfI JICKIINH OCBCXXUTH B ITaMsATH OCHOBHBIC KOHIICTIITUHN HpOfI}leHHOFO
panee marepuaina. [lonroToBuThs npu He0OOXOAMMOCTH BOIIPOCHI IpernoaBaTento. He Hano onacathces, 4To
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexkuun ocHOBHOE BHUMaHME CJEIyeT YAeIATh He (opMyIaM U MaTeMaTUYeCKUM BBIKJIaJIKaM,
a COJIEpP>)KaHUIO N3yYaeMbIX BOIIPOCOB, OIIPEAEICHHSM U IIOCTAHOBKAM 3a/a4.

B nporecce n3ydeHus JEKIMOHHOTO Kypca HEOOXOMMO MO0 BO3MOXKHOCTH 4aCTO BO3BPAILIAThCs K
OCHOBHBIM HOHSTHUSAM M METOJ[aM peIlIeHus 3a/1a4 (3/1eCh BO3MOXEH BbIOOPOYHBIN KOHTPOJIb 3HAaHUH CTY-
JICHTOB).

KenarenbHO MCIOMB30BaTh KOHCIEKTHI HeKHHﬁ, B KOTOPBIX HUCIIOJB3YCTCA NpUHATad MMpErogaBa-
TeJeM cucrteMa 0003HaueHUH.


https://e.lanbook.com/reader/book/75504/#40
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://xumuk.ru/bse/3011.html

st Oonee moxpoOHOTrO M3ydeHHUs Kypca clieayeT padoTaTh ¢ peKOMEHJOBAHHBIMHU JIUTEPATYp-
HBIMU MICTOYHUKAMH U BHOBb MOSIBIIIOLIMMHUCSA UCTOUHUKAMHU.

2. Yka3aHus il BbIIOJIHEHH J1a0opaTOpHBIX pador

CoObnronate TpeOOBaHUS TEXHUKH 0€30MaCHOCTH, Ul 4Eero mpociylarh He0OXOUMbIE pa3bsCHE-
HUS O IPAaBUIIBHOCTH TIOBEICHUS B 1TAOOPAaTOPHH.

Ilepen BbimonHeHueM 1abOpaTOpPHON pabOTHI MPOBECTH CAMOCTOATENIHO HMOArOTOBKY K palote
M3YYUB OCHOBHBIC TEOPETHUYECKUE IMOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOIMUMO JJISi OCMBICICHHOTO BBI-
HIOJIHEHUS PaOOTHI.

B mporiecce BeinonHeHHs paboTHI ClIeAyeT MOCTOSIHHO O0IAThCS ¢ IPenojaBaTeeM, He TOMycKas
110 BO3MOKHOCTH HEIIPABUJIbHBIX JAEHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a()UKCHPOBAThH B MMCHbMEHHOM BHJIE.

IIpu cnade 3auera o paboTe NOArOTOBUTH OTYET O MPOJEIaHHOM padoTe, I'/ie JODKHBI ObITh OT-
pa’keHbl OCHOBHBIE PE3YyJIbTATHI U BBIBOJIBI.

3.Yka3aHus 1Jisl BbINOJHEHHSI CAMOCTOATEIbHOI padoThI

[TonyunTts y mpenogaBartens 3alaHUe U CIIUCOK PEKOMEHIOBAaHHOW juTepaTypsl. M3yuenue teo-
PETUYECKUX BOINPOCOB CJIENYET HMPOBOJUTH IO BO3MOKHOCTH CAMOCTOSITEIBHO, HO IPHU 3aTPyIHEHUAX
o0paraThkCs K MPeroaaBaTerio.

[ToaroToBUTH MUCEMEHHBIHM OTUET O MPOJIEIaHHON padoTe.

[Tpu BbIMONTHEHUN (POHTANBHBIX 33aHUHN 10 YCMOTPEHMIO IPEToAaBaTeliss padboTa MOXKET OBITh
OlLleHeHa 0e3 MUCbMEHHOI'0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IPU YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

IToaroToBUTE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauveckue peKOMEHIALMH ISl IIpenogaBaTesien

1. Yka3zanus 1Jisi NIpoOBeAeHUus JeKIui

Ha nepBoii BBOJHOM JIeKIIMU c/ies1aTh 001Ul 0030p coAepxKaHHsl Kypca U OTMETUTh HOBBIE METO/IbI
Y TIOJIXOJIBI K PEUICHHIO 3a/ia4, pacCMaTpUBaeMbIX B Kypce, JOBECTH JI0 CTY/ACHTOB TpeOoBaHus Kadeapsl,
OTBETHUTH Ha BOIPOCHI.

[Ipu moAroToBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOAMMO MPOAYMaTh IJIaH €ro MPOoBEAeHUSs, CoJep-
’KaHWE BCTYMUTEIHFHON, OCHOBHOH M 3aKJIFOUUTEILHOW YacTH JIEKIIMH, 03HAKOMHUTHCSI C HOBUHKAMH y4e0-
HOW M METOIMYECKOH JIUTepaTypsl, MyOIUKALUAMU NEPUOINYECKOI IIeyaTH MO TeMe JIEKIIMOHHOTO 3aHs-
TUS. YTOYHUTH TUIAH TMPOBEJCHUS CEMUHAPCKOTO 3aHITHSA 1O TeMe JieKiuu. [lepes n3noxkeHnem Tekyie-
ro JIEKHMOHHOTO MaTepHajga HallOMHUTh 00 OCHOBHBIX UTOTaX, JJOCTUTHYTHIX HA MPEAbIAYIIUX JEKIHIX.
C 2T0i1 1enblo 3a7aTh HECKOIBKO BOIIPOCOB ayTUTOPHH M OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHHS
CTY/ICHTOB.

B xone neKuuMoHHOro 3aHATHS MpernojiaBaTelb J0JDKEH Ha3BaTh TEMY, ydeOHbIE BOMPOCHI, 03HA-
KOMHTB CTYJICHTOB C TIEPEYHEM OCHOBHOMW W JIOTIOHUTEIHHOHN JIUTEPATYPHI MO TeMe 3aHsATHA. PackpbiBas
cojiepKaHue yuyeOHBIX BOIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KaTEropusx, sBie-
HUSX M TIpOIeccax, 0COOCHHOCTSX MX MPOTEKaHWs. PacKpbIBaTh CYIIHOCTh M COJEPKAHWUE PA3THIHBIX
TOUEK 3pEHUS U HAyYHBIX MTOJIX0JI0B K O0BSICHEHHUIO T€X UM UHBIX SIBICHUI U MIPOIECCOB.

Crenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3UIIMIO IO CIIOPHBIM TEOPETUUYECKUM
BonpocaM. [IpuBoauTh npuMepsl. 3aaBaTh MO X0y U3JI0XKEHUS JEKIIMOHHOIO MaTepHrajia pUTOpHUYECKHUe
BOTIPOCHI M CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTHBH3AIMH MBICITUTEILHON JEATEIIbEHOCTH
CTY/ICHTOB, TIOBBIIICHUIO X BHUMaHHs W MHTEpeca K MaTepuaiy JeKIH, ee cojepxanuto. [Ipenonasa-
TEeNb JOJDKEH PYKOBOJIUTH PabOTOH CTYAEHTOB MO KOHCIIEKTUPOBAHHIO JICKIIMOHHOTO MaTephaa, MmoJ-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH M3ydyaeMOH TeMbl, 0C000
BBIJIENISAS, KaTETOPUANBHBIA anmapat. B 3akIr0unTeIbHOM YacTh JIEKIIMA HE00X0auMO c(hopMyTupoBaTh
o0I1re BBIBOJBI 110 TEME, PAaCKpPhIBAIOIINE CO/EP)KaHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JeKIHH. O0b-
SIBUTH TUIAH OYEPETHOTO MPAKTHUECKOTO 3aHSATHSI, 1aTh KPaTKUE PEKOMEHAINH TI0 TTOATOTOBKE CTYICH-
TOB K ceMHHapy. OnpeaenuTb MECTO M BpeMsi KOHCYJIbTAIlMN CTYAEHTaM, MOKEIaBIINM BBICTYIUTh Ha
CeMHHape C JI0KJIaaMu U pedepaTamu.

Ha nocnenneii nexuuu yaenuTs BpeMs s 0030pa Hanbojiee BaKHBIX MOJOXKEHHUH, PaCCMOTPEH-



HBIX B Kypce.

2. Yka3aHus 1J4 poBeieHu sl JIa0OPaATOPHBIX 3aHATHI.

Cobnronate TpeOOBaHMS TEXHUKU 0€30MACHOCTU U MPOBOJUTH HEOOXOAUMBIC Pa3bsICHEHUS O Tpa-
BUJILHOCTHU TIOBE/ICHUS B J1a0OpaTOPHUHU.

[lepen BbIOIHEHHEM J1TAOOPATOPHON PAOOTHI MPOBEPUTH CTENIEHH TOTOBHOCTH CTYJCHTOB, HAallOM-
HUTh U 0OCYIUTh OCHOBHBIE TEOPETUYECKHE IMOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIICH-
HOTO BBITIOJIHEHUS PabOT.

B mpouecce BbinoHEHUsT pabOTHI cleAyeT MOCTOSIHHO OOIMIAThCA CO CTYJIEHTaMH, He J0IycKas 1o
BO3MOHOCTH HX HENPABWIbHBIX JICHCTBUML.

TpeboBarb, 4YTOOBI OCHOBHBIE PE3YJIbTAThl HKCIIEPUMEHTOB ObUIM 3a(UKCHPOBAHBI CTYyJICHTAaMHU B
IIMCbMEHHOM BHJIE.

[Ipu mpueme 3ayera o pabote TpeGOBAaTh OTUET O MPOJIETAHHON paboTe, I/l TOJKHBI OBITH OTpa-
’KEHBI OCHOBHBIE PE3YJIBTAThl U BBIBOJIBI.

3.YKa3aHus M0 KOHTPOJIIO CAMOCTOSITE/IbHOI PAa00ThI CTY1€HTOB

[To ycMOTpeHHUIo mpernoaaBatelis 3alaHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBITh MHAMBHUIY-
QJIbHBIM WIIN (PPOHTATBHBIM.

[Ipy ucnonp30BaHUMM MHIUBUAYAIbHBIX 33JaHUIl TpeOOBaThb OT CTYJEHTA NMUCbMEHHBIH OTYET O
MIPOJIeJIaHHO padoTe.

[Ipu npumeHeHnn (PpPOHTAIBHBIX 3aJlaHUN BECTU KOJUIEKTHBHBIE OOCYXJIEHUS CO CTYyJEHTaMHU OC-
HOBHBIX TE€OPETHYECKHUX MOJIOKEHHUN.

C menpr0 KOHTPOJIS KauecTBa BBHIIIOJHEHUSI CAMOCTOATENBHOM paboThl TpeOOBAaTh MHAWBUIYaIIb-

HbI€ OTYETHI (JOMYCTMMO BMECTO MUCbMEHHOTO OTYETa MPUMEHSITh UHIWBUIYyaIbHbIe KOHTPOJIbHBIE BO-
IIPOCHI).

[IporpamMma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUOU n yueOHbIM 11aHOM
OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl 1O HampaieHWto noarotoBku 13.03.01 TeruosHepretuka u
TEIJIOTEXHHKA.

PaGouyto nporpammy coctaBuiu: goueHT 3epHbinikuHa A.A. / ['epacumoBa B.M.

Penenzent: pouent 3yoosa H.I'.

ITporpamma onoOpena Ha 3aceqanuun YMKH 13.03.01 TennosHepreTuka 1 TEINIOTEXHHKA.

[Ipencenarens yueOHO-MeTOAMUECKOM Komuccuu PazyBaes A.B.



