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]_IeJIL 0CBOCHUA NUCHHUIIJIUHBI
OCHOBHOH LENbI0 MPENoJaBaHUsl AUCHMILUIMHBI «XUMHS» SBISETCS PaCUIMPEHUE HMEIOLIUXCS

NPEJCTAaBICHUN U TIOMOIIb B TNPHOOPETEHUH HOBBIX 3HAHUU B 00JACTH XMMHHU, KOTOPHIE MO3BOJAT Oy-
AyImKUM TpodeccHoHanaM peuath 3aadyd MHHOBALMOHHOTO Pa3BUTHS SKOHOMHKH, BKIIOYAs CO3/IaHUE
HOBBIX TEXHOJIOTMH, 00€CIIEYMBAIONINX MTOBBIILIEHUE IPOU3BOIUTENIBHOCTH TPY/1a, SJHEPTO- U pecypcoche-

pEeXEHUe, OXpaHy OKPYKaIOIIEH CpeIbl.

Mecto aucuumiinabl B crpykrype OOII BO

W3ydenne kypca «XHUMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUH OCHOB MAaTEMAaTHKH, (U3HKH,

MH(POPMATHUKH, IIMPOKOE MCIIOJIb30BAaHHE KOTOPHIX HE TOJIBKO JaéT BO3MOXHOCTh HauOOJIee TOUHO BBIpa-

3UTb TCOPECTUYCCKUC 3aKOHOMCPHOCTHU, HO U ABJIACTCA HGOGXOI[I/IMLIM HHCTPYMCHTOM HX YCTAHOBJICHUS.

I[JISI OCBOCHUA AUCHUIIIIMHBI «XUMUSY HCO6XOHI/IMLI 3HAaHUC, YMCHHC U BJIAJICHUC MATCPUAJTIOM I10

NpCANICCTBYIOIIUM OUCHUIINIMHAM B COOTBCTCTBHU C TpC6OBaHI/I$IMI/I OCBOCHMUS CIICAYIOIIHUX KOMIICTCH-

1107078
- MATEMATHKA;
-MHPOPMATHKA;
- ¢usuka (oOrmas).
Komnerenuun od0yuawinerocsi, gopmupyemMbie B pe3yJibTaTe OCBOCHUS AMCLU-
IIJINHBI
B mporecce ocBocHMSI TaHHON AMCIUILINHBI Y CTYIACHTa (POPMUPYIOTCS CICAYIONINE KOMIICTCH-
LMH:
yHHUBEpCalIbHbIE:
Kon HaumenoBsanue WNHaukaTophl TOCTHKEHUS KOMITETCHIIUH
KOMIIE- KOMIIETEHIINHA
TEHIUH
VKE-1 Crocoben ucnoinb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUSI ©CTECTBEHHOHA- | €CTECTBEHHOHAYYHBIX AMCITUIUIMH, METOIbI
YUHBIX JUCUMIUIMH, | MATEMAaTUYECKOTO aHaliu3a U MOJEIUPOBAHUS,
MIPUMEHSATH TEOPETHUYECKOTO U IKCIEPUMEHTAILHOTO
METOJIBI MaTeMaThude- | MCCIIeJOBaHMS
ckoro a”ammsa u Moxae- | Y-YKE-1 VYmMmerh: HCHonbp30BaTh MaTeMaTHYECKUE
JUPOBaHUS, TEOPETHYE- | METOJAbl B TEXHUYECKUX MPUIIOKECHUSIX,
CKOT'0 U PacCUHUTHIBATh OCHOBHBIC YHCIIOBBIE XapaKTEPUCTUKU CIyHYalHBIX
AKCIIEPUMEHTAILHOTO BEJIMYMH, peulaTh OCHOBHBIE 3aJa4yd MaTEMaTUYECKOM CTaTH-
UCCJIEIOBAaHUSI B TO- | CTUKH; peIIaTh THUIOBBIC paCUETHBIC 3a/1a4u
CTaBIICHHBIX 3aJ1auax B-YKE-1 Bnagetb: MeTomaMu MaTeMaTHYECKOI'O
aHajgu3a W MOJEITMPOBAHUS; METOJAMH pEIICHUs
3a/lay aHaJi3a M pacyeTa XapaKTEepUCTHUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IMpPHUEMaMHU
00paboOTKU IKCIIEPUMEHTANBHBIX JAHHBIX, METOJAMH PabOTHI C
MPUKIATHBIMA  TIPOTPAMMHBIMU TIPOJYKTaMH JKCIEPUMEHTATb-
HBIX JIaHHBIX, METOJaMH PabOThl C MPUKIATHBIMUA TPOTPAMMHBI-
MU TIPOTYKTaMHU
YKII-3 | Cnocoben craButh cebe | 3-YKII-3 3nare: ocHOBHble mpuembl 3(deKkTuBHOrO ynpasie-
oOpa3zoBaTenbHbIC 1M | HUS COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJWKHA CaMo-
0]l BO3HHKAIOIIUE KH3- | KOHTPOJIA, CAMOPa3BUTUS W CaMOOOpPa30BaHMs HA MPOTSIKECHUH




HEHHBIE 3aJa4d, IMOoa0u-
paTb CrocoObl perIeHus
U CpeacTBa pa3BUTHS (B
TOM YHUCJIE C HCIOJb30-
BaHHEM 1 pPOBBIX
CPEICTB) JApYyrux Heoo-
XOANMBIX KOMITETCHIHH

BCEH JKM3HH C HCIOJIB30BaHNEM HU(PPOBBIX CPE/ICTB

V-VKII-3 VYmerb: 3 PeKTUBHO TUIaHUPOBATH U
KOHTPOJIUPOBATH COOCTBEHHOE BPEMs, UCIIOJIb30BATH METOMABI Ca-
MOPETYJISIIUHN, CaMOPa3BUTHUA M CaMOOOYYEHHUsS B TEUYEHUE BCEH
KHM3HM C UCIIOJIb30BaHMEM IH(POBBIX CPEACTB

B-VKII-3 Brnazmers: MeTogamMu YHpaBieHUs COOCTBEHHBIM Bpe-
MEHEM, TEXHOJOTHSIMHU IPHUOOPETEHHs. HWCIHOIB30BaHUS U 00-
HOBJICHHSI COIIMOKYJBTYPHBIX W TPO(PECCHOHANBHBIX 3HAHHM,
YMEHH, M HaBBIKOB; METOAWKAaMH CaMOpPa3BUTHUS M camMooOpa-
30BaHMsI B TEUYCHHE BCEH XU3HHU C MCIOJIH30BAHUEM IH(PPOBBIX
CpENCTB

obmenpodeccuoHalbHbIE:

Kon HaumenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOoMIIe- KOMIIETEHIINH
TEHIIUU
OIIK-3 | Crocoben mnpumeHsatbh cootBeT- | 3-OI1K-3 3HaTh: OCHOBHBIE MaTeMaTHYCCKUE

CTBYIOIIUHN (usuko-
MaTeMaTUYECKUM ammapar, Me-
TOABI aHajdM3a U MOJEJIUPOBa-
HUS, TCOPETHYECKOTO U IKCIIe-
PUMEHTAIIBHOTO  HCCIIEI0BaHUS
Opyd  pemieHuH TpodecCuoHab-

NPWIOKEHNUS U (U3MYECKUE 3aKOHBI, SBICHHUSA W
IPOIECChl, HA KOTOPHIX OCHOBAHBI MPUHIIMITBI
NEUCTBUSA OOBEKTOB MPOQECCHOHATBHOMN IesSTeIbHOCTH,
a TaKkKe ammapar TEOPETHYECKOTO W SKCIIEPHUMEHTAIb-
HOT'O HCCIICIOBaHUS

V-OIIK-3 YMeTb: NpUMEHSTh OCHOBHBIE 3aKOHBI

HBIX 3a1a4

MaTeMaTUKH, (PU3MKU M TEXHUYECKUX HAyK IMPHU
MOJIETIUPOBAHUM TEXHOJIOTMYECKUX MPOLIECCOB

B-OIIK-3 Binagers: MaTeMaTHYeCKHM arlapaToM, Me-
TOJAMH TEOPETUYECKOTO U JKCIEPHUMEHTAJIBbHOIO HC-
CJICIOBaHMS TMPU PEIICHHH MPOPECCHOHAIBHBIX 3aa4

gaﬂa‘ll/l BOCIIUTAHHUS, p€a/IN3yeMbI€ B pPaMKax 0CBOCHUA JUCIHUIIINHDbI
B nmponecce OCBOCHUSA JaHHON JTUCLMIIMHEI pPeaIn3yIOTCA CICAYIOMNE 3a/la4i BOCTIMTaAHHUA:

Hanpasaenune/ Co3nanme yciaosBuii, | MUcnosib3oBanue BocnuTa- | BoBieuenne B pasHoOILIa-

neJIn o0ecneynBarOIIUX TeJIbHOI0 NMOTEHIMAJIA | HOBYI0 BHey4eOHYI0 Jesi-
Y4eOHBIX IMCHHMIIJIMH TeJIbHOCTh

IIpogeccuo- - (hopmupoBanue Hcnonws3oBanue Bocniura- 1.Opranusaiys Hay4HoO-

HAJIbHOE U TPY-
JA0BO€ BOCIIUTA-
HHE

KYJbTYPBI UCCIEN0BA-
TEJIbCKON 1 MHKEHEP-
HOU JIeATEIbHOCTH
(B16)

TEJIbHOT0 NOTECHIIMAJIA JUC-
LUIUIMH podeccnoHanbHO-
ro MOAys /Ui GopMHUpPOBa-
HUsI HTH)KEHEPHOTO MBIIILIe-
HUsl U NH)KEHEPHOU KYJIbTY-
PBI 3a CUET MPAKTUYECKUX
CTYJIEHYECKHUX HCCIIEN0Ba-
HUW COBPEMEHHBIX MTPOU3-
BOJICTBEHHBIX CUCTEM; IIPO-
€KTHOU JeATEIbHOCTH CTY-
JICHTOB T10 pa3paboTKe U
ONTUMU3ALUH TEXHOJIOT -

NPaKTUYECKUX KOH(pEPEHIIH
1 BCTPEY C BEIyILMMH CIIe-
UAINCTaMU TIPEAIPUATAN
ropojia U BETEpaHaMH aTOM-
HOM OTpaciu.

2. Opranu3zanus 1 npoBeje-
HUE IPEIMETHBIX OJIMMIIHA
U yyacTHe B KOHKypcax Ipo-
(eccuoHaTBbHOTO MacTep-
CTBA.

3.YyacTue B €XXEroiHbIX aK-
LUSAX CTYIEHYECKUX CTPOU-




YEeCKHX CHUCTEM, CBSI3aHHOM
C pEIlICHUEM PeaTbHbBIX
MIPOU3BOJICTBEHHBIX 33]1a4;
MIPOXOKICHHSI Yepe3 pa3Ho-
o0Opa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBaIbHbIC
(dhopmbl, TpeOyroye aHaIu-
3a CJIOJKHOr0 00BEKTa, I10-
CTaHOBKH OTHOCHUTEIILHO
HEro mpeodpa3oBaTEIbHBIX
3aja4 ISl MX ONTHMAaIbHO-
T'0 PeIICHUS.

TCJIBHBIX OTPSAA0B

CTpykTypa u cofep:kaHue y4eOHOM TMCUHUILIIMHBI
JuctumimHa npernoaaercs cryneHtam B 1-m cemectpe. O0mas TpyJ0€MKOCTh TUCIUIUIMHBI CO-

CTaBISIeT 2 3aUETHHIX €AMHUIIBI, 72 aK. yaca 1o BceM popmam 00ydeHusl.

KaJjiengapHbli IUIaH
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Pazpen 1
CoBpeMeHHbIE aCTIEKThI
A3BUTUS XUMHUH.
1 P 1| 1 7
OCHOBHBIC TIOHSTHS U
3aKOHBI XUMUH.
Crtpoenue atoma [lepuo- 3
WYEeCKasi CUCTeMa dJie-
2 | A 7| 2 7 JIP 25
1 MEHTOB B CBETE TEOPUU
(ycTHO/ UCh-
CTPOCHHUSI aTOMa.
MEHHO)
XuMudeckas CBSI3b U
3 CTPOCHUE MOJIEKYIT 7 1 7
OCHOBBI XUMHUYECKOM
4 TEPMOIUHAMUKHN 7 1 7
Pa3nen 2
XuMuyeckasi KHHEeTHUKa
5 11 1 7
Y PaBHOBECHE
6 PactBopsl. Dnekrponn- 1 1 4 7 JIP
9 THYECKAasT JUCCOIAIINS 13 o5
DNEKTPOXUMHUYECKHE (ycTHO/ HCh-
7 11 1 5 7
ITPOLIECCHI MEHHO)
XuMHYecKas ¥ dJeK-
8 7 1 5
TPOXUMHUYIECKAS] KOPPO-




| | 3Ms1 METAJUIOB

HUroro 7214 | 9/2 | 9/2 54

ATTecTanus pa3iaejioB 50

3auer 50

Hcnonb3yembie popMbl aTTecTaIiuu pa3aeios: /I3 — nomaniHee 3aganue (mucbMeHHo), JIP — otuer
o aboparopHoi padore (YCTHO)

Coaep:xaHue JIEKIMOHHOI0 Kypca

Tema sexuun. Bonmpocsl, oTpaéaTbiBaeMble Ha JEKIIUH Bcero Yueono-
42C0B MeTOoAuYecKoe
odecmeueHue

1 2 3

Jlekuus 1. CoBpeMeHHbBIe aCIeKThI pa3BUTHS XUMHUH. 1 1-9
OcHOBHBIE TIOHATHS ¥ 3aKOHbI XUMHUH.

OcCHOBHBIC TOHATHS XMUMHH: MaTepHsi, IMOJE BEUIECTBO, XUMHUYECKHIMA
3IIEMEHT, aTOM, MOJIEKYJIa, IPOCTHIE U CJIOXKHBIE BELeCTBa, A0COIIOTHAS U
OTHOCHTENIbHAsl aTOMHAasi Macca, a0COJIOTHAS M OTHOCHTENBHAsI MOJICKY-
JsIpHas Macca, MOJIb, MOJIIPHAsl Macca BEIeCTBa, YUCIO0 ABOTaIpo, SKBU-
BaJICHT, SKBHBaJICHTHass Macca. OCHOBHBIE 3aKOHBI XUMHH: COXPaHCHHS
Macchl ¥ DHEPTHH, IOCTOSHCTBA COCTaBa, MPOCTHIX OOBEMHBIX OTHOIIE-
HUS, ABOTapo, SKBUBAICHTOB. [IOHATHE XUMHYECKOW PEaKIUU, CTEXHO-
METpHYECKUN KOA(PPHUIMECHT, HHAEKC, NCXOTHBIC BEIIECTBA M TPOIYKTHI
peakuuu

Jleknus 2. Ctpoenue atoma I[lepuoanueckasi cucreMa 3jJ1€eMEHTOB B 2 1-9
CBeTe TEOPHH CTPOCHHS aTOMAa. XMMHMYECKas CBA3b H CTPOCHHE MO-
JIeKY.JI

CocrtaB aromHoro sjpa. M3oromsl, nu3o0apbl. Mojenn cTpoeHus: aToma:
MIPOTOHHO-HEUTPOHHAs Teopusi, Mojaenb TomcoHa, Pesepdopna, bopa,
COBpEMEHHAasi KBaHTOBO-MeXaHHuecKas Mojenb. [loHsaTue m BUABI Cliek-
TpoB. Ilonstue opbutanu. Ypasuenue lllpenunrepa. Ksanrossie uncina.
ITpuaumn [laymu. [Ipasuno Xynna. Ilpasuiia Kneukosckoro.

Jlekums 3. Xumnueckasi CBI3b U CTPOEHHE MOJIEKY.JI 1 1-9
BanentHocTh. OCHOBHBIE BU/IBI M XapaKTEPUCTHUKN XUMHUECKON CBS3H.
KoBasientHas cBs3b. MoHHas cBs3b. [JJoHOpHO-akuenTopHHas CBA3b. Bo-
JOpOAHAs CBs3b. MeTaanyeckas CBs3b.

Jlekuusi 4. OCHOBBI XMMHY€CKOIi TEPMOIMHAMUKHU 1 1-9
[TonsiTHe TEPMOIUHAMUKH, TEPMOJIUHAMHYECKON CHCTEMBI, IMapaMeTpOB.
Knaccudukanusa cucrem. IlepBbiif 3akoH TepMoauHaMUKU. BHyTpeHHss
SHEeprusi, pabota u SHTANBNUS cUCTeM. DYHKITUU COCTOSHUS U (QYHKIIUH
nepexona. TeruioBoil 3 (heKT XUMUYECKON peakuu: 3K30- U SHI0TEep-
MUYECKHE peakiuu. 3akoH ['ecca. DHTpomus cUCTeMbl. TepMoxumuye-
CKHE€ ypaBHEHHs IMPOIIECCOB. DHTANBIUS 00pa3oBaHus. DHeprus ['nbbdca
Y HAIPAaBJIEHHOCTh XUMUYECKHUX PEAKIMM. Y CIOBHS CaMONPOU3BOJIIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUH.

Jleknus 5. XumMnuyeckasi paBHOBecHe 1 KMHETHKA 1 1-9
XuMHYeckoe paBHOBecue cucTeMbl. OOpaTUMble U HEOOpAaTUMBbIE peak-
un. KoHcTaHTa paBHOBECHS TOMOTEHHBIX M Te€TEPOr€HHBIX IMPOLECCOB.
VYpasuenne nzorepmsl Bant-I'odpda. Cmernienne XuMUuecKoro paBHOBe-
cust u npunimn Jle larense. TepmoanHaMuyeckoe yCIOBHE paBHOBE-




cusi. CKOpPOCTh peakIyy, KHHETHYECKOE YpPaBHEHHE PEaKIUH, 3aBHCH-
MOCTh CKOpPOCTH OT KoHIeHTpanuu. [Topsmok peakmuu. CKOpPOCTH peak-
Ui 171 pa3HbIX MOPSIKOB. KHHETHYECKOe yCIIOBHE XUMHYECKOTO PaB-
HOBecHs. BnusHue TeMmeparypbl Ha CKOPOCTh XHMHYECKUX PEaKIuit
(npaBwio Bant-I'odda, ypaBHeHne AppeHuyca). DHEpPrusi aKTUBAIUH.
KaranuzaTtopsl.

Jleknus 6. PacTBopbI. DJIEKTPOIUTHYECKAS TUCCONHALINS

[TonsiTHE MEKTPOIUTOB U HEIIEKTPOIUTOB. MIOHBI — KATHOHBI, aHUOHBI.
DIEeKTpOoNMTHYECKas TUCconanusi. MexaHu3M JUCCOIMAIlMU — THpaTa-
uus, conbBaTanusi. CTeneHb NUCCOIMALUUA — CHIIbHBIC, ClIa0ble, CpeHue
anekTposuThl. KoHcranta mucconumarnuu. Monnele ypaBHeHus. TaOnuia
pactBopumoctu. Cmenienre paBHoBecus. loHHOE Mpou3Be/ieHUE BObI,
pH. Unaukatopsl.

Jlekums 7. DileKTpOXuMHYecKHe MPOLEeCcChI.
OKuCINTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb OKUCIICHUS.
IIpoueccel okucienuss u BoccTaHoBieHUS. CocTaBieHUE YpaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH: METOJOM 3JIEKTPOHHOIO
0anaHca, MOHHO-AJIEKTPOHHBIM MeToaoM. CTpoeHue, crocoObl Mmoiryde-
HUs, CBOiicTBa MeraiioB. PaBHOBecue Ha IpaHUIlE METaI—pacTBOP.
OnexTpoaHblii nmoreHuuan. CTaHIapTHBIA BOJOPOAHBIN 3JIEKTpoA. Psn
CTaHJAPTHBIX IEKTPOAHBIX MOTeHUUaANoB. YpaBHeHue HepHcra. ['ainb-
BAHMYECKHUH JIEMEHT. JIEKTPOJBIDKYIIAs CHJIA dJIeMEHTa. DJIEKTPOJIU3
pacriaBoB. PacTBopuMble M HEpacTBOPUMBIE AHOMBL. JIEKTPOJIMU3 pac-
TBOpOB. KaTonHbple U aHOIHBIE MPOLECCHI MPH AIIEKTPOIM3E BOJHBIX pac-
TBOPOB IEKTPOJINTOB. 3akoHbl Dapajes.

1-9

Jlekuus 8. Xumuueckasi ¥ 3J1eKTPOXHMHYECKAsi KOPPO3UsI MeTALIIOB
Kopposus meramnos. Kiaccudukanus KOppo3MOHHBIX MPOLIECCOB. . XU-
MUYecKas KOppo3us. ODJIEKTpOXUMMUYECKas Koppo3us. MexaHu3M 3Jiek-
TPOXUMHUYECKON KOppo3uu. Bunsl nenonspusanuu. 3amura METauIoB OT
KOppO3uH. .3alllUTHBIE MOKPBITUS: METAIIMYECKHE U HEMETAJUIMYECKHUE.
DNeKTpoXUMHMYECKasl 3allUTa: IPOTEKTOpHas U KaTofgHas. HMHrudurtops
KOppO3uun

Ilepeyenb npakTu4ecKkux padoT - He NPEeAYCMOTPEeH Y4eOHBIM IIJIAHOM

IlepedeHb 1a00paTOPHBIX padoT

Tema s1aGopaTopHoii padorsl. Bonpocsl, orpadaTbsiBaemble Ha J1a- | Bceero Yu4eOHo-
00paTOPHOM 3aHATHH 4yacoB MeToauYecKoe
obecrnieyenne
1 2 3

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH 4 1-9
CocraBiieHHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BriusHue

cpenabl Ha peaknuto. Kimaccudukanms peakuuit

DJIEKTPOJIH3 5 1-9

Oco0eHHOCTH 3JIEeKTPOJIN3a BOJHBIX PAacTBOPOB cojiel, 0Opa30BaHHBIX
OECKUCIOPOAHBIMA U KHCIOPOACOAEPKAUMHU KucioTaMu. OcoOeHHO-
CTH 3JIEKTPOJM3a COJieH, OOpa30BaHHBIX METAJUIAMU C Pa3IUYHBIMU
AJIEKTPOJIHBIMU NTOTEHIMATIAMH.




3aganus VI CAMOCTOSITEIbHOM PadoThI

Bomnpoce! 111 caMOCTOATEILHOTO U3yUeHUs (3a1aHusl)

Bcero
Yacos

Yyeono-
METOANYEeCKoe
ob0ecreuenue

1

3

Jlekuusi 1. CoBpeMeHHbIE acCIeKThl PA3BUTUSA XUMHUM.
OcHOBHbIE MIOHATHS M 3AKOHbI XUMHUH..

OcCHOBHBIE 3aKOHBI XMMHUHU: COXPAaHEHHS MAcChl M 3HEPTHH, MOCTOSH-
CTBa COCTaBa, MPOCTHIX OOBEMHBIX OTHOLICHHS, ABOTa/po, SKBUBAJICH-
ToB. [loHATHE XMMHUYECKON pEaKIMH, CTEXHOMETPHUUECKUN KO3 PHUIIH-
€HT, MHJIEKC, UCXOHbIC BEIIECTBA U TPOAYKTHI PEaKLIUU

1-9

Jlekumsi 2. Ctpoenue atoma Ilepuognueckasi cucremMa 3J1eMEHTOB B
cBeTe TeOPHHU CTPOEHHUs] aTOMa. XMMHYeCKasl CBA3b U CTPOeHHe MO-
JIeKYJI

[TpaBuna KieukoBckoro. DNeKTpoOHHBIE KOH(MUTYpAallMd aToOMOB U

HOHOB. Ilepuonnueckuii 3akoH /.M. MenneneeBa.CTpykTypa MEpHOIUYECKON CH-
CTEMBI 2JIEMEHTOB: IEPUOJBI, TPYIIIIBL.

1-9

Jleknus 3. Xumuyeckasi CBsi3b U CTPOEHHE MOJIEKYJT
KoBasientHast cBsi3b. MoHHas cBsA3b. JlOHOpHO-aKLENTOpPHHAs CBS3b.
Bonoponnas cBa3p. Metaminueckast CBsi3b.

1-9

Jleknust 4. OCHOBBI XUMHY€ECKOH TEPMOAUHAMUKH

TennoBoil 3¢ ekt XuMHUUECKOW peakluu: 3K30- U SHAOTEPMHUUECKUE
peakuuu. 3akoH ['ecca. DHTponus cucteMbl. TepMOXUMHUYECKHE ypaB-
HEHMsI TpoLeccOB. OHTanbIMs oOpa3oBaHus. OHeprus [ubb6ca u
HaIIpaBJICHHOCTh XUMHUYECKUX PEAKLUUNA. Y CIOBHS CaMOIIPOU3BOJIBLHOTO
IIPOTEKAHNS XMMUUYECKHUX PEAKIINM.

1-9

Jleknus 5. XumMu4yeckasi paBHOBeCHEe M KHHETHKA

CKopocTh peakiuy, KUHETUYECKOE YPaBHEHUE PEaKIMH, 3aBUCUMOCTb
CKOpOCTH OT KoHUeHTpauuu. llopsnok peaknuu. CKOpocTH peakuuit
JUIS pa3HbIX NOpsAAKoB. KuHeTn4yeckoe yciaoBUe XUMUYECKOTO paBHOBE-
cusi. BausiHue TtemmnepaTypbl Ha CKOpPOCTh XMMHUECKUX peakiuil (mpa-
Buso Baut-I'opda, ypaBHenue Appennyca). Dueprust aktuBauuu. Ka-
TaJIU3aTOPHI.

Jlexuust 6. PacTBOpbI. DJ1eKTPOJIUTHYECKAS AN CCONMALMSA
KoncranTa nucconmanuu. Monnele ypaBHeHus. Tabmuia pacTBOpUMO-
ctu. Cmemenue pasHoBecus. lonHoe npoussenenue Boasl, pH. Muau-
KaTopBL.

1-9

Jlekuus 7. DJIeKTPOXUMHYECKHE MPOIECCHI.

DNEeKTPOABUKYIAs CUJIa AJIEMEHTA. DJIEKTPOJIN3 paciuiaBoB. PacTBopu-
MbIC U HEPAaCTBOPUMBIC aHOJBI. DIIEKTPOJIU3 pacTBOpoB. KaromHeie n
AHOJIHBIE TIPOLIECCHI TMPH JJIEKTPOJIN3E BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
3akonbl dapages.

1-9

Jlekuuss 8. XumMudeckass U 3JIeKTPOXMMHYECKAs KOPPO3USA MeTaJl-
JIOB
3aluTHBIC TTOKPHITHS: METAJUTMYECKUE U HEMETAJUTMYECKue. DIEKTPO-
XUMHYECKas 3alluTa: MPOTEKTOpHAs U KaTojHas. MHruOuTopsl KOppo-
3UHN

1-9




PacueTrHo-rpaguueckasi padora yueOHbIM IJIAHOM He MPeIyCMOTPeHa.
KypcoBasi paGoTa yueOHBIM IJIAHOM He MPeyCMOTpPeHa.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpu peanuzanyu yaeOHOro MarepHajia Kypca MCIOJb3YIOTCS pa3inyHble 00pa30BaTeNbHbIC TEX-

HOJIOTHH, CIIOCOOCTBYIOIIUE CO3JIAaHHIO aTMOC(Eepbl CBOOOIHON M TBOPUECKOW ITMCKYCCHUU KaK MEXIY
MPEeIoIaBaTelieM U CTYICHTaMHM, TaK U B CTYJCHUYECKOU rpyrmrie. Llenbio mpu 3ToM sBIsieTcs BhIpadoTKa y
CTY/ICHTOB HABBIKOB M KOMIICTEHIIMA, IMO3BOJISIONIMX CAMOCTOSITEIbHO BECTH HCCIEIOBATECIBCKYIO H
HAYYHO-TIEJJarOTUYECKYIO PadoTy.

AyIUTOpHBIEC 3aHSATHS POBOJATCS B BUJIE JICKIUI ¢ Hcmoib3oBaHueM [IK 1 koMmbroTepHOTO Tpo-
eKTOpa; TaOOPaTOPHBIX 3aHATUN — B OCHAIIEHHOW MpUOOpamMu U peakTuBamu jaboparopuu (ayxa. 536).
CamocrosrenbHas paboTa CTyJEHTOB MIPOBOIUTCS MO/ PyKOBOJICTBOM IPEMOAABATEN, C OKa3aHHUEM KOH-
Cy.HBTaI_II/Iﬁ W IIOMOIIH ITPpH NOATOTOBKE U BBIIIOJIHCHUH JOMAIIHUX 3aIIaHHI>1

DoH/ OLIEHOYHBIX CPEACTB

®DoH/T OLICHOYHBIX CPEJCTB MO NUCIMIUINHE 00ECIIEYUBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pe-
3yJIbTAaTOB O0y4eHMs (KOMIIETCHIIMI 1 UX MHAUKATOPOB) MOCPEICTBOM MEPOINPHUATUNA TEKYIIETO, pyOeK-
HOTO ¥ TPOMEKYTOUYHOTO KOHTPOJIS 10 AUCITUIUIMHE.

CBs3b MEKITYy GOPMUPYEMBIMH KOMIICTCHIIUSIMA B ()OpMaMU KOHTPOJISI UX OCBOCHUS MPEACTABIIC-
Ha B clleyroniel Tabmune:

HawnmenoBanue
Ne | xontpomupye- | Konx u HaMeHOBaHME MHIMKATOPA JOCTUKECHHS Hanmenosauue
/Tl | MBIX pa3feiioB KOMIIETEHITHH OIICHOYHOT'O CPEJICTBA
(TembI)
Bx0/1HOM KOHTPOJIb
3-VKE-1 , V-YKE-1, B-VKE-1 Bompocsl BXOgJHOT0 KOH-
1 | Bee temst 3-OIK-3 , Y-OITK-3 Tpoﬂl‘;

ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 3-VKE-1 , V-YKE-1, B-YKE-1 , Jlomamame 3a1anne
3-OI1K-3, V-OIIK-3 , B-OIIK-3 Otuer o nabopaTopHOi
Bce Tembt 3-VKII-3 , V-VYKII-3 ,B-YKII-3 pabote
TectupoBanue

KonTponbHas pabota

HpOMe)KYTOLIHaH aTTeCTanusAa

3 | 3auer YKE-1, YKII-3, OIIK-3 Bormpocs! k 3auery

Oyenounvie cpedcmaa 0 6X0OH020 KOHMPOJisi IPENICTABIAIOT CO00# BOMPOCHI, KOTOPBIE 3a/1at0T-
Csl CTYZICHTaM B MTMCbMEHHOU popme. AHHOTALIUS TPUBEICHA HUXKE.
B xadecTBe oyenounoco cpedcmea meKkywe2o KOHmMpOJisi OUHOW POPMBI OOYUEHUS HCIIOTIB3YIOTCS

3aluTa JOMaIIHKUX 3a/laHui (MIMChbMEHHO U YCTHO), YCTHBIM OTYeT Mo JabopaTopHoi paboTe, TecT (MUCh-
MEHHO). AHHOTalluu JIOMAIllHEro 3aJ[aHusl, TeCTa U MPUMEPHBIN MepeueHb BOMPOCOB Ul OTYeTa M0 Ja-
O0opaTopHO# paboTe MpPUBEACHBI HIKE.

B kauectBe oyenounoco cpeocmea mekywjeco Kommpois OYHO-3a04HOM (OpMbI OOydeHHUs HC-
MOJIB3YIOTCS  3alllMTa JOMAIIHUX 3aJaHui (MMCHbMEHHO M YCTHO), YCTHBIN OTYET IO JJabopaTOpHOU pabo-



Te. AHHOTAllMM JIOMAIIHETO 33/IaHKsI U MPUMEPHBIH NepeueHb BONPOCOB JJIS OTYETa MO J1abopaTOpHOU
paboTe IpUBEACHBI HUXKE.

B kadecTBe oyerounozo cpedcmea mexkyue2o KOHmMpoJisa 3a04HON (HOPMBI 00YIEHHSI HCIIOTb3YIOT-
Csl 3aIlUTa JOMAIIHHUX 33JaHUi (MMCBMEHHO M YCTHO), YCTHBIM OTYET MO Ja0OpaTopHOil pabore, KOH-
TpoJsibHas paboTa (MMCHbMEHHO). AHHOTAIIMM JIOMAITHETO 3a/1aHKs, KOHTPOJIbHOM pabOThl M MPUMEPHBIH
HepeueHb BOIIPOCOB IS OTYETA 10 J1a00paTOPHOIl paboTe MPUBEAECHBI HUXKE.

B kauecTBe OLIEHOUHOTO CpeicTBa ammecmayuy pasoena UCHoiab3yeTcs KOHTposb utoros (K1),
KOTOPBIH MpeCTaBIIseT cO00H CyMMy pe3yabTaTOB OLEHOYHBIX CPEACTB TEKYIIETO KOHTPOJIS.
Hna npomesicymounou ammecmayuu NPELyCMOTPEHBl TEOPETUUYECKUE BOMIPOCHI, MPUBEICHHBIC

HHNXKCE.
[To utToram oOy4eHus! BHICTaBIISICTCS 3auemn.
Bonpochl BXOJHOI0 KOHTPOJISA

K xaxomy kiaccy BemectB otHocutcst HCI

Kaxkue kitaccel Heopranudeckux BeuiecTsB Bel 3Haere. [IpuBenure npumepst

YeM oTIHYAIOTCS OpTraHNUYCCKUEC COCAMHECHUA OT HCOPIaHNMYCCKUX. HpI/IBeI[I/ITe IIPUMCPHEI.

Yro Takoe MOIb?

gl | W N -

PaccrtaBpTe KOBCI)(l)I/II_II/IeHTBI B ypaBHeHI/II/I XI/IMI/I‘IGCKOﬁ pe€aKuuun:
NaOH+H2504=Na2S04+H20

6 | Berurcaure Mosekyssipayto maccy H2SO4

IlpuMmep nomaniHero 3aJiaHus

Bapuant 3ananus

Nel 1. O6wsacHuTE CyTh MOJENH CTpoeHus: aToMa Pesepdopaa, ocBeTHTE ee HETOCTaTKU.
[IpuBenuTe puCyHOK

2. Onpenenurte U NpeacTaBbTe B TAOJIMYHOM BHJI€ KBAHTOBBIC ,  TAK)KE HAMTUIIIUTE
AJIEKTPOHHBIC (OPMYIIBI aTOMA KPEeMHHUsS Si ¥ IBYX 3JIEMEHTOB, CIICIYIOIIHMX 3a aTo-
MOM KpPEMHHUS Yepe3 J1Ba U YeThIPe MOPSIIKOBBIX HOMEpPA COOTBETCTBEHHO

3. UeMy paBHBI CHHOBBIC YHCIIA DIIEKTPOHOB HA ITOCIIEAHEM YHEPTETHUECKOM YPOBHE
aToMa KpemHus. Uto 310 o3HauaeT?

Ne 2 1. O6psacHuTe cyTh MOJENM cTpoeHus: aToMa TomcoHa. [IpuBenure pucyHok

2. Onpenenure U NMpeCTaBbTe B TAOIMYHOM BHJI€ KBAHTOBBIE , @ TAKXKE HAITUILINTE
anexkTpoHHbIe popmynbl atoMa pochopa P u AByX aeMEeHTOB, CIEAYIONINX 32 aTOMOM
¢docdopa yepes 1Ba U YEThIpE MOPSIKOBBIX HOMEpPA COOTBETCTBEHHO

3. Uemy paBHBI MarHUTHBIE YHCIIA SJICKTPOHOB HA MOCIIETHEM YHEPTETHIECKOM
ypOBHE aToMa KpeMHHsl. YTo 3T0 03Hayaer?

IIpumepHBIe BApHAHTHI KOHTPOJILHOM PadoThI
Homep BapranTa COOTBETCTBYET NBYM IOCJEIHUM IHU(paM B 3a4€THON KHUKKE.

HOMep BapuaH- HOMepa 3a,I[aHHI>i, OTHOCAIIUXCA K JaHHOMY BapUAHTY

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 coBpemeHHast GpopmynaupoBka nepuoandeckoro 3akona .M. MenzaeneeBa. 3Hauenue
MEPUOJNYECKOI0 3aKOHA.

2 Kakue BUIIbI XUMUYECKHUX CBsi3eil Bbl 3HaeTe? OQUHAKOBBIN JIM BUJ CBSI3U B CIEIYIOIIUX MOJIE-
kynax: HCI, CI2, NaCl? Uro Ha3biBaercs sHeprueil cBa3u? Kakyio pazMepHOCTb UMEET HEPrusi CBSI3U?
Yro Ha3kIBaeTCA JUIMHOU CBI3H”?

3. O6pa3zoBaHue CEPOBOAOPO/IA M3 MIPOCTHIX BEIIECTB MPOTEKAeT Mo ypaBHeHUIo: H2 () + Spom0O




= H2S(r); H°x.p.=— 20,15 x/Ixx. Ucxoas u3 3Hauenuit S0298, cOOTBETCTBYIONINX BEIIECTB MIPEACIUTE
ASO 298 u AGO 298 s 3TOM peakuuu.

4. Peaxkuus unet no ypasHenuto A(r) + 2B(r) = C(r). Ilpu ycraHOBiIeHMH paBHOBECHUS KOHILIECH-
TpalMy y4acTBYIOIMIUX B peakiuu BeriecTB paBHbL: C=0,06 monw/n, Cg= 0,12 mons/n, Cc = 0,0216
MOJIb/JI. BRIUUCIINTE KOHCTAHTY PAaBHOBECHS M UCXOIHBIC KOHIIEHTPAIIMHU BemiecTB A u B.

5. Temnepatypa KuneHusi BOJHOTro pactBopa caxapo3bl CioH22011  pasna 101,4 oC. Kpuocko-
nudeckas KoHcTanTa Boasl 1,86 °C. Berumcinre TeMIepaTypy KpUCTa/UIM3aluu PacTBOpa.

6. CocTtaBpTe MOJEKYJSPHbIE U MOHHO-MOJEKYJSPHbIC YpaBHEHHUS PEaKIMil B3aUMOJCHCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKUCIAUTENHEHO-BOCCTAHOBUTEIILHBIEC PEAKIIUU IPOTEKAIOT 10 cxeMaM. COCTaBbTE 3JIEKTPOHHbBIE
YpaBHEHHS U Ha OCHOBAHHMH UX PacCTaBbTe KOAPPUIIMEHTH B YPaBHEHHIX peakiuii. s Kaxaon peak-
MU YKQXKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIUTEIEM, KAKOE — BOCCTAHOBUTEJIEM; KAaKOE BEIECTBO
OKHUCJISIETCs, KAKO€ — BOCCTAHABIMBACTCS:

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

6) KCIO3 + H202 = KCI + 02 + H20

8. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU MPOTEKAIOT M0 cxeMaM. CoCTaBbTe 3JEKTPOHHBIE
YpaBHCHHS W Ha OCHOBAHHMH WX PaccTaBbTe KOA(P(UIIMEHTHI B ypaBHEHUSAX peakiuil. s Kakaon peak-
MU YKQXKUTE, KAKOE BEIIECTBO SIBISIETCS OKUCIHUTEIEM, KAKO€ — BOCCTAHOBUTEJIEM; KaKOE BEIECTBO
OKHCJISIETCS, KAKOE — BOCCTAHABIMBACTCS:

a) K2Cr207 + HCI =CI2+ CrCI3 + KCl + H20
0) Au + HNO3 + HCI = AuCI3 + NO + H20

9. MapraHueBblil JIEKTPOJ B pacTBOPE €ro Cojau UMeeT noreHuuan - 1,23 B. Beruuciaure KoH-
[EHTPALHUI0 HOHOB Mn2+ (B MOJIB/T).

10. Dnexrponus pactBopa Na2SO4 npoBoawiu npu cuie Toka 4 A B TeueHue 2 4. CocraBbTe
9JICKTPOHHBIC YPaBHEHUS IPOIIECCOB, MPOUCXOAIINX Ha deKTpoaax. Kakas macca BoJIbI Ipu 3TOM pas-
JIOKUJIach U YeMy paBeH 00beM Tra3oB (H.y.), BBIICTUBIINXCS HA KaToJe U aHoae?

IIpumepHbIe BONPOCHI K 0TYETY MO0 JadopaTopHoii padoTe:

Pacckaxxute cymuocTs 3kcniepuMenTa Ne 1 B jabopatopHoil paboTe «IEeKTPOIH3»

ITpuBenute BbIBOA 1Mo 3KkcniepuMeHTy Ne 1 B 1aGopatopHoii paboTe «DIeKTPOIn3»

JlaiiTe ornpe/iesieHNe MOHSATHIO AJIEKTPOJIH3a

Al w| N

Kakue BUJIBI SJICKTPOAOB UCITIOJIB3YHOTCA B OKCIICPUMCHTC

Cnncok TeopeTH4ecKHX BOMPOCOB K 3a4eTy

1 ITonsaTue Marepuu. BemecTso, noie.

2 ITonsaTHEe aToMa, MONEKYJIbl. XUMUUYECKUN DIIEMEHT

3 [TonsTHe Macchl. ATOMHAs CAWHHUIIA MAaCCBhI. OtHOCHUTEIbHAS aTOMHAs U MOJICKYJISIpHAs Macca.

4 | Ilocrossnuas ABoraapo. 3akoH ABoraapo. MossipHast Mmacca

5 | Amnorponus. [Ipumepsr

6 [TonsiTre xumuuceckoi peakuuu. Knaccudukanus peakiuii.

7 [TonsiTne simepHOro MaccoBOro uncia. Hykiuabl, BUAbI

8 | [IpoToHHO-HEHTPOHHAsS TEOPHUS CTPOSHUS aTOMa

9 Mogens ctpoenust atoma Tomcona




10 | IlonsiTHE TEpMOIMHAMUKH, TEPMOAMHAMUYECKON cucTeMBbl, TapaMeTpoB. Knaccudukaius cuctem.

11 | IlepBslii 3aK0H TepMOAUHAMUKU. BHYTpeHHs sHEeprusi, paboTa U SHTAJIBIINS CUCTEM.

12 | TeroBoi 3 PEeKT XMMUIECKOHN peaKIuu: dK30- U SHJO0TEPMUUYECKHE peakiuu. 3akoH ['ecca.

13 | Xumnueckoe paBHOBecHe cucTeMbl. OOpaTuMblie U HeoOpaTuMble peakuinu. KoHcranta paBHOBecus

14 | Cmemenne xuMuueckoro paBHoBecus u npunnui Jle [latensbe.

15 | CkopocTh peakuuu, KHHETHYECKOE YPaBHEHUE PEAKIIUU, 3aBUCUMOCTh CKOPOCTU OT KOHIIEHTPAIINH.
[Topsimok peakuuu.

16 | [ToHsATHE IEKTPOIUTOB U HEANIEKTPOIUTOB. IOHBI — KATHOHBI, AHUOHBI.

17 3J’I€KTpOJII/ITI/I‘-IeCKa$I JUucconuanus. MexaHu3zMm Aucconmanuvu — rujjparanus, CoJibBaTalus.

18 | Crenenp aucconuaniy — CUIbHbBIE, ClIa0ble, CPETHUE STIEKTPOIIUTHI.

19 | OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peaknuu. CTerneHb OKUCICHUSI.

20 | YpaBuenue HepHcra. ['anpBaHHYECKHUI DJIEMEHT.

21 | DnexTponu3 pacTBOpoB. 3akoHbl Dapases.

21 | Koppo3sus meramioB. Knaccudukaiust KOppoO3HOHHBIX MPOIIECCOB. .

22 | Xumuueckas KOppo3us. DJNEeKTPOXUMUYECKask KOPPO3UsL.

23 | 3ammTa METaUIOB OT KOPPO3UH. .3alIUTHBIC TIOKPBITHS: DIIEKTPOXUMHUYECKas 3aIlIUTa

ITo utoram oﬁyqemm BBICTABJISACTCHA 3auem.

IIkaJjabl OlleHKH 00pa30BaTeJIbHBIX J0CTHKEHU

[Ixana oreHKN BXOJHOTO KOHTPOJIsS, OTYETa 10 JabopaTopHOU padoTe:
- 3aUTEHO - 33J[aHKE BBITIOJHEHO BEPHO, CAAHO B YCTAHOBIIEHHBIE CPOKH
- HE 3aYTEHO- 3a/laHH€ HE BBINOJIHEHO, BBINOJIHEHO C OLIMOKaMH, KOTOpbIe TpeOyeTCsl MCIPABUTh, WIH
C/IaHO TOCJe YCTAaHOBIEHHOTO CPOKa

IIIxajsa OmEHKH TecTa, AOMAIIHEro 3aJaHUsl, KOHTPOJIbHOI pPadoThl (OLEHHBAETCHA B IPO-
EeHTax):
IIpoueHTsI

TpeboBaHusi K 3HAHUAM

100-85 OTBeThl Ha MOCTaBJIIEHHBIE BOIIPOCHI MOJIHBIE, YETKUE U pa3BEpHYThIE. Pemenns 3anau
JIOTUYHBI, TOKA3aTEJIbHBI U AEMOHCTPUPYIOT aHAIUTUYECKUE U TBOPUYECKUE CIIOCOOHO-
CTH CTY/ICHTA.




84-70 JlaroTcst TIOJTHBIE OTBETHI Ha IOCTABJIEHHBIE BOIMPOCHL. [loka3aHO yMeHHE BBIACIATH
MNPUIUHHO-CJIICACTBCHHBIC CBA3U. HpI/I pemicHUN 3ada4 AONYIICHBI HC3HAYUTCIIBHBIC
OIIMOKH, UCTIPABJIICHHBIC C TOMOIIBIO «HABOJISIIMX) BOIPOCOB MPETIOIaBaATEIS.

69-60 OTBeTHl Ha BOIPOCHI U PELICHUS TOCTABICHHBIX 337a4 HEAOCTaTOYHO MoHbIe. Jlornka
U TIOCJIEIOBATEILHOCTD B PEIICHUHM 3a]1a4 UMEIOT HapylIeHus. B oTBeTax OTCyTCTBYIOT
BBIBOJIBL.

OmneHkH TecTa, JOMAIIHETo 33JaHus, KOHTPOJIbHOM paboThl (B Oaiax) BBICUMTHIBAIOTCS MyTEM
IPOM3BEACHHUS MPEIBAPUTEIFHO BBIICICHHOIO KOJMMYECTBA 0ayuIoB (B Mpejenax pasjena) U BETHYHHBI
BBICTABJICHHOTO MIPOIICHTA.

IlIkana omeHMBaHNUA 3a4eTa M0 JUCHUILINHE « XHMHUSD):

Bamabl Onenka (0aaa
(uToroBoit 3a OTBeT HA
. . TpeGoBanus Kk 3HAHUAM
PEUTUHTOBOM 3auere)
OLIEHKH)

— OueHka «3a4T€HO» €CIM OH UMEeT 3HAaHHA OCHOBHOTO
Marepuaia, €cid OH MPOYHO YCBOWJI MPOTPaMMHBIM MaTepHal,
HIOCJICZI0OBATENIBHO, YETKO M JIOTMYECKH CTPOMHO €ro M3jaraeTr ero
«3aumeHo» | Ha 3a4yeTe, BIAJCET HEOOXOJMMBIMH HABBIKAMU M MPHEMaMH HX
50-30 6annos | BHIMOIHEHHUS], yMEET TECHO YBSI3bIBATh TEOPHIO C MIPAKTUKOMN

— Y4eOHBIC JOCTH)KEHUSI B CEMECTPOBBII NEPUOJT U pe3yabTaTaMu
PYOEKHOTO KOHTPOJS JIEMOHCTPUPYIOT JIOCTaTOYHYIO CTENEHb
OBJIAJICHHS IPOTPAMMHBIM MaTEPHAIIOM.

100-60

— OreHKa «HE 3a4TEHO» BBICTABISICTCS CTYICHTY, KOTOPBIA HE
3HAET 3HAYUTEIILHON YacTH MPOrpaMMHOTO MaTepuania, IOIyCKaeT
CyliecTBeHHbIe OIMMOKU. Kak mpaBmiio, OlEHKA «HE 3a4TECHOY
«He 3aumeHoy | CTaBUTCSL CTYJICHTaM, KOTOpPhIE HE MOTYT NPOAODKHTH OOy4YCHHE
29-0 b6annos | 6€3 JOMOTHUTENIBHBIX 3aHATUN IO COOTBETCTBYIOIICH JUCIUILTHHE.
— VYueOHbBIC TOCTIKEHUS B CEMECTPOBBIN MEPUOJT U PE3yIbTaTaMu
pPyOSKHOTO KOHTPOJS JAEMOHCTPHUPOBAIM HE BBICOKYIO CTEICHb
OBJIAJICHUS MPOTPAMMHBIM MaTepUaIoM MO MUHUMAJIbHOM TJIaHKE.

60-0

Y4yeOHO-MeTOAUYEeCKOE U HHPOPMAIIHOHHOE o0ecriedyeHUe y4eOHOU AU CIUTLIU-
HbI

OcHoBHas nuTeparypa:

1. Munaesckas JI.B. Obmas xumus. s MHXEHEPHO-TEXHUYECKUX HAIPaBIEHUH MOJATOTOBKU H
cnienuanbHocTel: yueoHnoe nocobue / JI. B. Munaesckas, H. A. llleronuxuna. Canxrt-IletepOypr: Jlans,
2020. Texcrt : anekTpoHHbIH // JlaHb : anekTpoHHO-OnbaunoreuHas cucrema. — URL:

https://e.lanbook.com/reader/book/126907/#2

2. EropoB B.B. O6mas xwmmwus: yueOnuk i BY3oB / B.B. Eropo. — 2-¢ u3n. — CaHKT-
[TeTepOypr: Jlanp, 2021. — 192 c. TekcT : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs cHUCTEMA. —
URL:

https://e.lanbook.com/reader/book/153684/#1

3. AxmetoB, H. C. O0mias u Heoprauuyeckast Xumus : ydeOHuk ais By30B / H. C. AxmeToB. —
12-e u3n., crep. — Canxrt-IletepOypr : Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Texkcr :
3JIeKTPOHHBIH // JIaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:

https://e.lanbook.com/reader/book/153910/
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JlonoTHUTEIbHAS JIUTEPATYpA:

4. Crach, H. ®@. Pemenue 3anad mo obuieit xumun : yaedHoe nmocodue / H. ®@. Crach, A. B. Kop-
myHoB. — 3-€ u3J., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 168 c. — ISBN 978-5-8114-2274-6. —
Tekcr : ANeKTpoHHBIN //  JlaHb : ANEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/168941 (mara o6pamenus: 06.04.2021). — Pexum moctyna:

https://e.lanbook.com/reader/book/168941/#1

5. JleBunkuii, M. M. JIo6po noxkanioBats B xumuto! / M. M. Jlepukuii ; xynoxxauk W. E. Mapes.
— 3-¢ u3n. — Mockaa : Jlabopatopus 3nanuid, 2021. — 201 ¢. — ISBN 978-5-93208-510-3. — Texkcr :
AIEKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/166729 (nara obpamenus: 06.04.2021). — Pexum poctyma: sl aBTOPH3.
II0JIb30BAaTENCH.

https://e.lanbook.com/reader/book/166729/#1
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JIutieH3nOHHOE M CBOOOIHOE MPOTPaMMHOE O0ecredeHue 00Iero u mpodecCHOHATbHOTO Ha3Have-
HUA.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU ISl CTYI€eHTOB

1. Yka3zanus 1isi NPpOCTyIIMBAHUS JIEKIAM

Ilepen HayamoM 3aHATUN BHUMATEIbHO O3HAKOMUTBCS C YU€OHBIM IJIAHOM IIPOBEAEHUS JIEKIUN U
CIIMCKOM PEKOMEHI0BAaHHOW JIMTEPATYPBHI.

Ilepen nocemenuemM o4epeIHON JIEKIUU OCBEKUTD B ITAMATH OCHOBHBIE KOHLICIILIUU IIPOMICHHOTO
panee marepuaina. [loqroToBuTh npu HEOOXOAMMOCTH BOIIPOCHI MpernoaaBaTento. He Hano onacathces, 4To
BOIPOCHI MOTYT OBITH MIPOCTHIMHU.

Ha nexkuun ocHOBHOE BHUMaHHE CIEIyeT yASIATh He (hopMyIaM U MaTeMaTUYECKUM BBIKJIAIKaM,
a COAEpKAHUIO U3y4aeMbIX BOIIPOCOB, OIPEECIIEHUSM U [IOCTAHOBKAM 3ajiau.

B nporecce n3ydeHus JIEKIMOHHOTO Kypca HEOOXOIMMO 10 BO3MO>KHOCTH 4aCTO BO3BPAILATHCS K
OCHOBHBIM IIOHATHAM M METO/IaM pelleHUs 3a1a4 (374eCh BO3MOXKEH BBIOOPOUYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOR).

XenarenpbHO UCIOIB30BaTh KOHCIIEKTHI JIEKLUM, B KOTOPBIX MCIIOJIB3YETCS MPUHSATAs NPENnojaBa-
TEJEeM cucTeMa 0003HauYEHHUH.

st Gonee mompoOHOTO M3Y4eHHUs! Kypca clieayeT padoTaTh ¢ peKOMEHJOBAHHBIMHU JIUTEpPATyp-
HbIMHM UCTOYHUKAMHU U BHOBB MOSABJISIOIIMMUCS UICTOYHUKAMHU.

2. Yka3aHus Uil BbIIIOJIHEHH J1a00opaTOpHBIX padoT

CoOaronate TpeOOBaHUS TEXHUKH 0€30MaCHOCTH, /ISl 4Eero Mpociaylarh He0OXOUMbIE pa3bsiCHe-
HUS O IPAaBUJIBHOCTH MOBEIECHUS B J1JAOOPaTOPHH.

Ilepen BbimonHeHUEeM J1a0OpaTOPHO pabOThI MPOBECTH CAMOCTOSTENBHO MOATOTOBKY K pabore
M3YyYUB OCHOBHBIE TEOPETHUYECKUE IOJIOKEHMSI, 3HAHUE KOTOPBIX HEOOXOAUMO JJISI OCMBICICHHOI'O BBI-
IIOJIHEHUS pabOTBHI.

B npouiecce BbInoaHEHMs pabOThI ClIeAyeT NOCTOSTHHO 00IIAThCS C MPEIoiaBaTeieM, He JOIycKas
110 BO3MOKHOCTH HEMPABWIBHBIX I€CTBUML.

OcHOBHBIE pe3ybTaThl 3KCIEPUMEHTOB HEOOX0IUMO 3a(UKCUPOBATh B MIHCbMEHHOM BH/IE.

[Ipu cnaue 3adera no paboTe MOArOTOBUTH OTYET O MPOJAETaHHOW paboTe, Iie AOKHBI ObITh OT-
pa>keHbI OCHOBHBIE PE3YJIbTaThl U BBIBOJBI.

3.Yka3aHusi 1J1 BBIIOJIHEHHS CAMOCTOSATEIbHOI PadoThI

[TonyunTs y mpernonasarens 3aJaHUE M CIMCOK PEKOMEHAOBAaHHON JnTeparyphl. M3yuenue teo-
PETUYECKHUX BOIPOCOB CIEAYET MPOBOJUTH IO BO3MOXHOCTH CaMOCTOSITEJIBHO, HO NPU 3aTPYIHEHUSX
oOpamiaThCs K MPenoaBaTelto.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOJIEIAHHON padoTe.

[Ipu BeIMONHEHNN (DPOHTANBHBIX 33JaHUN [0 YCMOTPEHUIO INpernojaBaTelis padoTa MOXKeT ObITh
OlleHEeHa 0e3 MUCbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI, IPU YCIOBUH AKTHUB-
HOW CaMOCTOSITENIbHON PabOTHI.

IToAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALNH VISl IpenoaaBaTeien

1. Yka3aHus 1Ji npoBeieHUs JeKIMil

Ha nepBoii BBOHOM JIeKIIMU cenaTh o0t 0030p cofepxKaHus Kypca U OTMETUTh HOBbIE METO/IbI
Y MOJIXOJIBI K PELICHUIO 3ajlay, pacCMaTpPUBAaeMbIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.



ITpu moAroToBKe K JEKIMOHHBIM 3aHATHAM HEOOXOIMMO IIPOAYMATh IJIaH €ro MPOBEJECHHUS, COJEP-
’KaHUE BCTYMUTEIbHON, OCHOBHOM M 3aKJIIOUUTEIILHONW YacTH JIEKIIMH, 03HAKOMHUTBHCS C HOBUHKAMHU y4eo-
HOW M METOIMNYECKOH JUTEpaTyphl, MyOIMKAUIMHI NEPUOTUIECKOM TeYaTh 10 TEME JIGKIIMOHHOTO 3aHs-
TUS. YTOYHUTH TUIAH MIPOBEJCHUS CEMUHAPCKOTO 3aHATHSA 1O TeMe Jiekuuu. [lepesn u3noxxenuem Tekyie-
ro JIEKIMOHHOTO MaTepHajja HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha MPEIBIIYIINX JEKIUIX.
C 57101 1enbIo 331aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU M OCYILECTBUTH BBIOOPOUYHBIN KOHTPOJIb 3HAHUS
CTY/IEHTOB.

B xone nexkumoHHOro 3aHATHS IpenojaBaTelb J0JDKEH Ha3BaTh TEMY, ydeOHbIe BONPOCHI, 03HA-
KOMHTb CTYJICHTOB C [IEPEYHEM OCHOBHOW M JIOMOJIHUTEJILHON JIUTEpaTyphl 110 TeMe 3aHsTusA. PackpbiBas
cojiepKaHue yueOHBIX BOIPOCOB, aKIIEHTHPOBATH BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KaTErOpUsX, sBJIE-
HUSX U IpoIeccax, 0COOEHHOCTAX MX MPOTEKaHus. PacKpbiBaTh CYIIHOCTh M COJACPKAHUE PA3THUHBIX
TOYEK 3PEHHUS M HAYYHBIX MMOJX0JI0B K OOBSICHEHHUIO T€X UM WHBIX SIBICHUH U TPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3UIMIO IO CIIOPHBIM TEOPETUYECKHM
BonpocaM. [IpuBoauTh npuMepsl. 3a1aBaTh MO XO4y U3JI0KEHUS JEKIIMOHHOIO MaTeprajga pUTOpUUYECKHUE
BOIPOCHI ¥ CaMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALIUN MBICIUTEIbHOMN JAEATEIbHOCTH
CTY/IEHTOB, TOBBIIIEHUIO UX BHUMaHMs U MHTEpeca K MaTepuaiy JeKIuH, ee cojaepxanuto. Ilpenogasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOI'O MaTepuaina, MoJ-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHHUSI B KOHCIIEKTAaX OCHOBHBIX IOJIOKEHHH M3y4aeMOil TeMbl, 0c000
BBIJICNISASA, KaTErOpUANbHBIA anmapat. B 3akIounTeIbHOM YacTh JIEKIMKA HE00X0AUMO c(hopMyTupoBaTh
o0IIre BBIBOJBI 10 TEME, PACKPHIBAIOIINE COACPIKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JeKIuH. O0b-
SIBUTH TUIAH OYEPETHOTO MPAKTHUECKOTO 3aHSTHS, AaTh KPaTKUE PEKOMEHAALNH T10 MOATOTOBKE CTYACH-
TOB K ceMHHapy. OnpenenuTb MECTO U BpeMsi KOHCYJIbTAllMM CTY/AEHTaM, MOXKEIaBIIMM BBICTYIIUTh Ha
CeMUHape C JOKJIaaMu U pedepaTaMu.

Ha nocnenneil nexuuu yaenuTs BpeMs uis 0030pa Hauboliee BaXKHBIX IOJIOKEHHM, pacCMOTPEH-
HBIX B Kypce.

2. Yka3aHus JJisl IPOBe/eHNs1 J1a00PaTOPHbBIX 3aHATHHM.

CobmoiaTh TpeOOBaHUS TEXHUKH 0€30IaCHOCTH U MPOBOJUTH HEOOXOIUMBIE PA3bSICHEHUS O Mpa-
BUJIBHOCTH TIOBEJICHHS B JIAOOPATOPHUH.

[Tepen BeIMoOMHEHHEM JTAOOPATOPHON PAOOTHI IPOBEPUTH CTETIEHH TOTOBHOCTH CTYJEHTOB, HANlOM-
HUTHh U OOCYIUTh OCHOBHBIE TEOPETHYECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJISi OCMBICIICH-
HOTO BBITOJIHEHHSI paloT.

B nporecce BbInoaHEHUsT paboOTHI clIelyeT MOCTOSHHO OOIIATHCS CO CTYJEHTaMH, HE JIOMyCKasl 1o
BO3MOKHOCTH UX HEMPABUIIbHBIX JEHCTBUI.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIEPUMEHTOB ObUIM 3a(MKCHPOBAHBI CTYJEHTAMH B
MUCHMEHHOM BHJIE.

[Ipu mpueme 3ayera no pabote TpeGOBaTh OTUET O MPOJIETAHHON padboTe, I/l TOJKHBI OBITH OTpa-
’KEHbI OCHOBHBIE PE3YJIbTAThl M BHIBOIBI.

3.Yka3zaHus 0 KOHTPOJII0 CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB

[To ycMOTpeHuIo mpenoaaBatelis 3a/laHue Ha CaMOCTOSITENIbHYI0 paboTy MOXKET OBbITh MHAMBHUIY-
aJIbHBIM WX (POHTAIBHBIM.

[Ipu ucnonp30BaHMM HMHAMBHIYaTbHBIX 3a/laHUil TpeOoBaTh OT CTYJAEHTA MUCHMEHHBIM OTYET O
npojieTIaHHo paboTe.

[Tpu nmpuMeHeHUH (POHTANTBHBIX 3aJJaHU BECTH KOJJICKTHBHBIE OOCYXIEHHS CO CTYICHTaMHU OC-
HOBHBIX TEOPETUIECKUX MOJIOKEHHH.

C menpr0 KOHTPOJIS KauecTBa BBITIOJHEHUSI CAMOCTOATENBHON paboThl TpeOOBaTh WHAWBUIYAIIb-
HBIE OTYETHI (JOMYCTUMO BMECTO IMHCHMEHHOTO OTYETa MPUMEHSATh WHAWBUAYAbHbIE KOHTPOJIBHBIE BO-



MIPOCHI).

[Tporpamma coctaBnena B cooTBeTcTBuH ¢ TpeboBanusimu OC HUAY MUOU n yyeOHBIM MI1aHOM
OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl MO HarpaieHHto noarotoBku 13.03.01 Terutosnepreruka u
TEIJIOTEXHHKA.

Pabouyro mporpaMMy cocTaBMII IOIEHT 3epHBIIIIKAHA A. A.

Penenszent: noment 3ybosa H.I'.

[Tporpamma onobpena na 3acenanuu Y MKH 13.03.01 TemnosHepreTrka U TeMIOTEXHUKA.

[Ipencenarens yueOHO-MeTOUUECKON KoMuccuu Pa3zyBaeB A.B.



