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]_IeJIL 0CBOCHUA NUCHHUIIJIUHBI
OCHOBHOH LIENBIO0 NMPENOJAaBaHUS JUCLMIUIMHBL «XUMUSA» SBISETCS PacIIUPEHHE MMEIOIIUXCS

NPEJCTAaBICHUN U TIOMOIIb B TNPHOOPETEHUH HOBBIX 3HAHUU B 00JACTH XMMHHU, KOTOPHIE MO3BOJAT Oy-
AyImKUM TpodeccHoHanaM peuath 3aadyd MHHOBALMOHHOTO Pa3BUTHS SKOHOMHKH, BKIIOYAs CO3/IaHUE

HOBBIX TEXHOJOTUH, 00€CTIEUNBAIOIINX MOBBIILIEHUE MPOU3BOIUTEILHOCTH TPY/Aa, SHEPro- U pecypcocoe-

pEeXEHUe, OXpaHy OKPYKaIOIIEH CpeIbl.

Mecto aucuumiinabl B crpykrype OOII BO

W3ydenne kypca «XHUMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUH OCHOB MAaTEMAaTHKH, (U3HKH,
MH()OPMATHKH, IUPOKOE UCTIOIH30BAaHUE KOTOPHIX HE TOJIHKO JAaET BO3MOXKHOCTH HaH0OJIee TOYHO 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-

Komnerenuun od0yuawinerocsi, gopmupyemMbie B pe3yJibTaTe OCBOCHUS AMCLU-

B mporecce ocBocHMSI TaHHON AMCIUILINHBI Y CTYIACHTa (POPMUPYIOTCS CICAYIONINE KOMIICTCH-

I/IH,I[I/IKaTOpLI JOCTHIKCHUA KOMIICTCHIIN

3-VKE-1 3Harh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JHUCIWIUIMH, METOALI MAaTEMaTHYECKOI'0 aHalln3a
U  MOJIETUPOBAHUS, TEOPETUUYECKOTO0 U HKCIIEPUMEH-
TaJIBHOTO HCCJICIOBAaHUSI

V-VKE-1 YMmeTh: HCHOIB30BaTh MaTEMaTHYECKHE
METOAbl B TEXHUYECKUX TMPHUIIOKEHUSIX, PACCUUTHIBATH
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CIyYalHBIX Be-
JUYUH, pelaTh OCHOBHBIC 3aJa4l MaTeMaTHYE€CKOU
CTaTUCTUKH; pelIaTh TUIOBBIE pACUETHBIE 33/1a4u
B-YKE-1 Bnamgerh: MeTojgaMH MaTeMaTU4YE€CKOrO aHa-
Ju3a W MOJEITUPOBAHUS; METOJaMM pEIICHHs 3ajad
aHajgM3a M pacuera XapakTePUCTHUK (U3HUYECKUX CH-
CTEM, OCHOBHBIMHU TpueMaMu OOpabOTKH SKCIIEPUMEH-
TaTbHBIX JAHHBIX, METOJAMH PaOOTHl C TPHUKIATHBIMUA
MPOTrpaMMHBIMU MPOAYKTAMHU 3KCIEPUMEHTAIbHBIX JaH-
HBIX, METOJIaMH pabOTHl C MPUKIAJTHBIMUA TPOTPAMMHBI-
MU MIPOJTYKTaMHU

1105078
- MaTeMaTHKa;
-uH(pOpPMATHKA;
- (uzuka (oOmIast).
IJINHBI
LUU:
yHHUBEpCalIbHbIE:
Kon HaumenoBanue
KOMIIE- KOMIICTCHITHH
TEHITUU
YKE-1 Cnoco0OeH HUCIOoNb30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX JTUCITH-
IUTMH, TPUMEHSATH
METO/bl MaTeMaTHYeCKOro aHa-
Jau3a ¥ MOJAETUPOBaHUS, Teope-
TUYECKOTO U
OKCIIEPUMEHTAIBbHOTO  HCCIEH0-
BaHMs B IOCTaBJIEHHBIX 3a/1a4ax
VKII-3 | Cnocoben craBuTh cebe obOpazo-
BaTeJbHbBIE 1IEJM TOJ BO3HUKAIO-
IIMe >KU3HCHHBIE 3aJ1a4yH, T0JI0HU-
paTth CHocoObl pEIICHUS U CpeJi-

3-VKII-3 3Harh: oOcHOBHbIE MpHEMbl 3(P(HEKTUBHOTO
yIpaBiIeHUs COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE Me-
TOJMKU CAMOKOHTPOJIS, CAMOPA3BUTUS M caMooOpa3o-
BaHUs Ha MNPOTSDKEHUU BCEH JKM3HM C MCNOJIb30BaHU-




CTBa pa3BUTHUSA (B TOM YHCIIE C HC-
MOJIb30BaHUEM U (POBBIX
CPEICTB) APYrHMX HEOOXOIUMBIX
KOMIIETEHLINI

eM ITU(POBBIX CPE/ICTB

V-VKII-3 Ymerb: 3PeKTUBHO TUIaHUPOBATH U
KOHTPOJINPOBATh COOCTBEHHOE BPEMSI, HCIIOJIb30BaTh Me-
TOJBI CaMOPETYJISINN, CaMOPAa3BUTUS M CaMOOOYYCHHS
B TEUYCHUE BCEU XU3HHM C UCIOJIb30BAaHHWEM ITU(PPOBBIX
CpelCTB

B-YKII-3 Bmagets: meTomamu ympaBiIeHHS COOCTBEH-
HBIM BpPEMEHEM, TEXHOJIOTHSIMH MPHOOpPETEeHUs. WC-
MOJIb30BaHUS W OOHOBJICHHS COLMOKYJIBTYPHBIX U
npo(ecCHOHANPHBIX 3HAHWW, YMCHHUW, W HABBIKOB; Me-
TOAMKAMH CaMOPa3BUTHUS W caMOOOpa3oBaHUS B Tede-
HUE BCEH IJKM3HM C HCIIOJIB30BAHUEM ITU(PPOBHIX
CpEJICTB

obmenpodeccuoHalbHbIE:

Kon HaumenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOMIIE- KOMITETCHIIUH
TEHIINH
OIIK-2 | Cnocoben mnpumenats cooTBeT- | 3-OI1K-2 3HaTh: OCHOBHBIE MaTeMaTHYECKHE
CTBYIOILIUH MPUWIOKEHUS U (U3MUYECKUE 3aKOHBI, SBICHHUS U
bu3MKo-MaTeMaTUYECKUN  ama- | IPOIECcChl, Ha KOTOPBIX OCHOBAHBI MPUHITUIIBI
pat, METOJbI JeUCTBUSI OOBEKTOB MpOo(dhecCHOHATBHOMN NesATEeIbHOCTH,
aHajau3a M MOJIEJIMPOBAaHUSA, | @ TaKXKE€ amnmapar TEOPETHYECKOrO U SKCIEPUMEHTAIb-
TEOPETHYECKOTO U HOTO UCCJICIOBAHUS
3KcnepuMeHTalibHOro  uccneno- | Y-OIIK-2 YMerb: NpuMEHATh OCHOBHBIE 3aKOHBI
BaHUS TIpU MaTEeMaTHKHU, (DU3UKH W TEXHUYECKUX HAyK IPHU
pelIeHnn po(heCcCHOHATBHBIX | MOJICTHUPOBAHUH TEXHOJIOTHYECKUX MTPOLIECCOB
3a1a4 B-OIIK-2 Brnanerb: mMaTeMaTHUYeCKUM armapaTroM, Me-
TOAAMH TEOPETHUYECKOr0 U 3KCIEPUMEHTAIBHOIO HC-
CIICIOBAHUS TPHU PEIICHUH TPOodECCHOHATBHBIX 3a/1a4
331[3‘“/[ BOCIIUTAHHUS, p€a/IN3yeMbIC B paMKax 0CBOCHUA JUCIHUIIINHDbI

B mponecce 0CBOCHUA JTaHHON JIUCLUMILIMHBI PCAIMU3YIOTCA CICAYIOMUC 3a/1a91 BOCIIUTAHHUA:

Hanpasaenune/ Co3nanme yciaosBuii, | MUcnosib3oBanue BocnmuTa- | BoBiieuenne B pasHoOILUIa-

neJIn o0ecneynBalOIUX TeJIbHOI0 NMOTEHIHAJA | HOBYI0 BHey4eOHYI0 Jesi-
Y4eOHBIX IMCHHMIIJIMH TeJIbHOCTh

IIpogeccuo- - (hopmupoBanue Hcnonws3oBanue Bocnura- 1.Opranusaiys Hay4Ho-

HAJIbHOE U TPY-
JA0BOE BOCIINTA-

HHC

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

TEJIbHOT0 NOTECHIIMAJIA JUC-
LUIUIMH podeccnoHanbHO-
ro MOy /Ui (opMHUpPOBa-
HUsI HTH)KEHEPHOT O MBIIILIe-
HUs U NH)KEHEPHOU KYJIIbTY-
PBI 3a CUET NMPAKTUYECKUX
CTYJIEHYECKHUX HUCCIIEN0Ba-
HUW COBPEMEHHBIX MTPOU3-
BOJICTBEHHBIX CUCTEM; IIPO-
€KTHOU JeATEIbHOCTH CTY-
JICHTOB T10 pa3paboTKe U
ONTUMU3ALNH TEXHOJIOT -
YECKUX CUCTEM, CBA3aHHOU
C pPELIEHUEM peaIbHBIX

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

2. Opranu3zanus 1 npoBeje-
HUE IPEIMETHBIX OJIUMITHAT
U yyacTHe B KOHKypcax Impo-
(eccuoHaTBbHOTO MacTep-
CTBa.

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




MIPOU3BOJICTBEHHBIX 3a71a4;
MIPOXOXKICHHSI Yepe3 pa3Ho-
o0pa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBabHbIC
(dhopmbl, TpeOyrolye aHaIu-
3a CJIOJKHOr0 00BEKTa, I10-
CTaHOBKH OTHOCHUTEIILHO
HEro mpeoOpa3oBaTEIbHBIX
3aja4 ISl KX ONTHMAaJIbHO-

IO peleHusl.

CTpyKTypa u coaep:KaHue y4eOHOM QM CHUIIIMHBI
JuctumimHa npernoaaercs cryneHtam B 1-m cemectpe. O0mas TpyJ0eMKOCTh TUCIUIUIMHBI CO-

CTaBJISIeT 2 3aUETHHIX €AMHUIIBI, 72 aK. yaca 1o BceM opmam 00ydeHusl.

KaJjiengapHbli IUIaH

No | Ne | HaummenoBanue pasnena | Bumsl yueOHOM gesiTenb- ATtTtecranus MaxkcumanbHbII
P T (Tembl) HOCTH pasnena Oan
a e JUCITUTUTAHBI (gac.) (popma) 3a pas3zen
3 M

BI
c B
= | 2
I & S
a = | & | =
o = o =
= = Q =
(5} () Vo) < O
O ] < o [a
aa) = = = @)
Pazpen 1
CoBpeMeHHbIE aCTIEKThI
A3BUTUS XUMHUH.
1 P 1|2 | 4 5
OCHOBHBIC TIOHSTHS 1
3aKOHBI XUMUH.
Crtpoenue atoma [lepuo- 3
WYecKasi CHCTeMa dJie-
2 | A 7] 2 5 T 25
1 MEHTOB B CBETE TEOPUU TP
CTPOCHUS aToMa. (yoTHO/ THCH-
XuMudeckas CBSI3b U
3 7 2 5 MeHHO)
CTPOCHHUE MOJICKYJT
OCHOBBI XUMHUYECKOM
4 TEPMOIUHAMUKHN 7 2 5
Paznen 2
XuMuyeckasi KHHEeTUKa U
5 11| 2 4 5
paBHOBECHE
PactBopbl. DnekTponu- 3
6 P P 11| 2| 4 5 A
THYECKasl JUCCOIHAIIUs T
2 DNEKTPOXUMHUYECKHE JIP 25
7 11| 2 4 5
TIPOTIECCHI (ycTHO/ TIIICB-
XuMu4eckasi ¥ 3IEKTPO- MEHHO)
8 XUMHYECKas KOppo3us 7 2 5
METAJIJIOB
Hroro 72/ | 16/ | 16/ 40




(12 |48 ] [ |

ATTecTanus pa3iesion 50

3auer 50

Hcnonwzyembie popmbl arrectanmu pasnenos: J3 — momamHee 3amaHue (MHUCbMEHHO), T-TecT
(muceMenHo), JIP — otuer mo maboparopHoii padbote (YCTHO)

Coaep:xaHue JIEKIMOHHOT0 Kypca

Tema nexkuun. Bonpocsl, oTpadéaTbiBaeMble HA JTeKIHH Bcero YuebHo-
4acoB MeTO/InYecKoe
o0ecneyenue
1 2 3
Jlekuus 1. CoBpemMeHHbIe aCIeKThI PA3BUTHS XUMUH. 2 1-9

OcCHOBHBIE OHATHS U 3AKOHbI XUMHUH.

OcHOBHBIE TOHSTHSI XMMHH: MaTepus, IOJi€ BELIECTBO, XMMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, TPOCTHIE U CIIOKHBIE BEIIECTBA, AOCOMIOTHAS
U OTHOCUTENIbHAsI aTOMHAsi Macca, a0CONIIOTHAS U OTHOCUTENbHAsA MOJie-
KyJIsipHas macca, MOJb, MOJISIpHAs Macca BELECTBA, YUCIO ABOraiapo,
SKBUBAJICHT, SKBUBaJIeHTHasi Macca. OCHOBHBIE 3aKOHbI XMMHUU: COXpa-
HEHUS MacChl M DHEPrUH, MOCTOSHCTBA COCTaBa, MPOCTHIX OOBEMHBIX
OTHOIIIEHUS, ABOTaJIpO, SKBUBAICHTOB. [IoHsATHE XMMHUUYECKON peaKIu,
CTEXHOMETPUYCCKUN KOI(PPUIIMCHT, WHACKC, MCXOJHBIC BEIIECTBA H
MPOAYKTHI PEAKIIHHI

Jlekuusi 2. Ctpoenue atoma Ilepuoguyeckasi cucreMa 3JieMEHTOB B 3 1-9
cBeTe TEOPHHU CTPOECHHS aTOMAa. XMMHYecKas CBA3b U CTPOEHHe MO-
JIeKYJI

CocraB aromHoro sipa. M3oronsl, n3o0apsl. Mojenu cTpoeHus aTroma:
MPOTOHHO-HEHTPOHHAsE Teopus, Mojenb TomcoHa, Pesepdopna, bopa,
COBpEMEHHAasi KBaHTOBO-MeXaHW4yecKasi Mojielnb. [loHATHe U BUbI CIIEeK-
TpoB. [lonsTue opoburanu. Ypasuenue lllpeaunrepa. KBantosble uncna.
ITpunnun [Haymu. [Ipasuno Xynna. IIpasuna KnedkoBckoro.

Jleknus 3. XumMmnueckasi CBA3b U CTPOCHHE MOJIEKYJT 1 1-9

BanentHocTh. OCHOBHBIE BU/IbI 1 XapaKTEPUCTUKU XUMHUECKON CBS3H.
KoBanentHas cBsa3b. MonHast cBs3b. JIOHOPHO-aKIENTOPHHAs CBS3b.
Bonopoanas cBsi3b. MeTamnnyeckas CBS3b.

Jlekuus 4. OcHOBBI XUMHY€CKOIl TEPMOAUHAMUKH 2 1-9
IlonsATHE TEPMOAMHAMHKHU, TEPMOAMHAMUYECKON CHUCTEMBI, IapaMer-
poB. Knaccudukauus cucrem. IlepBbiii 3ak0oH TepMoanHaMUKH. BHyT-
PEHHss dHeprusi, paboTa U SHTAIBNUSA cucTeM. DYHKIIUU COCTOSHUS U
¢byHkuM nepexoaa. TermnoBoi 3pPexT XuMUUECKON peakluu: IK30- U
OHIOTEPMUYECKUE peaklnu. 3akoH ['ecca. DHTponus cucremsl. Tepmo-
XUMHUYECKHE YpaBHEHHS MPOLECCOB. DHTANBINS 00pa30oBaHUsl. DHEPrus
['n66ca m HaNpaBIEHHOCTh XUMHUECKUX PEaKIHi. YCIOBHS CaMOIpo-
W3BOJIBHOTO MPOTEKAHNS XUMUYECKUX PEAKIIUM.

Jleknus 5. XumMnueckasi paBHOBecHe M1 KHHETHKA 2 1-9




Xumuueckoe paBHOBecHe cuUcTeMbl. OOpaTuMble U HeoOpaTUMBIE pe-
akuuu. KoHcTanta paBHOBecHs TOMOTEHHBIX M T€TEPOTCHHBIX MPOIEC-
coB. YpaBHeHue wuzorepMbl Bant-I'opda. CmemeHne XUMHYECKOTO
paBHOBecus U npuHnun Jle Ilarense. TepMoauMHaAMUYECKOE YCIIOBHE
paBHOBecHsl. CKOPOCTh peaKIMM, KMHETHYECKOE YpaBHEHHE peaKklu,
3aBUCUMOCTb CKOPOCTH OT KoHUeHTpanuu. [lopsnok peaknuu. Ckopo-
CTH peakUuil JUisl pa3HbIX NopsakoB. KuHeTnyeckoe yciaoBue XUMHUe-
CKOro paBHOBecHs. BiusHue Temneparypbl Ha CKOPOCTb XMMHYECKHX
peakuuii (mpaBuiio Bant-I'odda, ypaBHeHnne Appenuyca). JHeprus ax-
tuBauuu. Karanusaropsl.

Jlekuus 6. PacTBOpbI. D1eKTPOIUTHYECKAS THCCONUAIUS

[ToHsiTHE IEKTPOIUTOB U HEIJIEKTPOIUTOB. MIOHBI — KATMOHBI, aHUOHBI.
DJIEKTPOIMTHYECKAS Juccolranua. MexaHu3M AUCCOLMalud — Tujpa-
Tanusi, coibBaranusa. CTeneHb TUCCOIMAIU — CHIIbHBIC, cl1a0ble, cpel-
Hue snektpoiutTbl. KoHcTanTa auccoumanuu. MoHHbIE ypaBHEHUS.
Tabmumna pactBopumoctu. CmemeHue paBHoBecus. MoHHOE mpou3sBe-
nenue Boasl, pH. Muaukaropsl.

1-9

Jlekuus 7. DiieKTpoxuMHu4ecKHe Mpouecchl.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHUS.
[Ipoueccyl okuciaeHUss U BOCCTaHOBJIEHUs. COCTaBlIEHUE YpaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUHU: METOIOM 3JIEKTPOHHOIO
OanaHca, MOHHO-3JIEKTPOHHBIM MeT0/10M.CTpoeHue, CrocoObl Moryyde-
HUs, CBOWMCTBA METAJUIOB. PaBHOBecHEe Ha TpaHULE METalI—pPacTBOP.
OnexTpoaHblid noreHuuan. CTaHIapTHBIA BOJOPOAHBIN 31eKTpod. Psin
CTaHJApPTHBIX D3JIEKTPOJHBIX IOTEHUHMANoOB.  YpaBHeHue HepHcra.
["anibBaHUYECKU DJIEMEHT. DIJIEKTPOIBMIKYINAs CUJIa dJIEMEHTa. JJeK-
TPOJIU3 paciiaBoB. PacTBOpUMBIE M HEPACTBOPUMEBIE aHOMBI. IJIEKTPO-
nu3 pacTBOpoB. KaronHble U aHOAHBIE NPOLIECCHI TIPU JIEKTPOJIN3E BOJ-
HBIX PaCTBOPOB JIEKTPOJIMTOB. 3aKoHbl Dapanes.

1-9

Jleknua 8. Xumuueckasi M IJIeKTPOXUMHYECKAS] KOPPO3UsI MeTaJI-
JIOB

Kopposust meramioB. Knaccuduxaius KOppO3MOHHBIX IMPOIECCOB.
Xumuueckasi Koppo3us. OIEKTpOXUMHUYECKas Koppo3us. MexaHuszm
AIIEKTPOXUMHUYECKON Koppo3uu. Buabl nenonsgpuzanuu. 3amura Mme-
TaJUIOB OT KOPPO3UH. .3AIUTHBIE TMOKPBITUS: METAIUIMYECKUE U HEMeE-
TaJUTMYECKUE. DJIEKTPOXUMUYECKAs 3aIUTa: MPOTEKTOPHAs U KaTOHAsI.
Wuruburtopsl Koppo3uu

1-9

Ilepeyenb npakTu4ecKkux padoT He NMPeayCMOTPEH Y4eOHbIM IJIAHOM

Ilepeyensn 1a00paTOPHBIX PadOT

Tema 1aGopaTopHoii padoTsl. Bonpocskl, oTpadaTbiBaemble Ha Jia-
0OpaTOpPHOM 3aHATHH

Bcero
JacoB

YyeoHo-
METOANYEeCKOoe
ob0ecreueHue




1

N

CkopocTh XHMHYECKOH peakluu U XMMHYeCcKoe paBHOBecHe XUMU-
yeckoe paBHoBecue. KoHcranta paBHoBecus, npuHnun Jle-Ilarense.
CrniocoOb1 cmenienust paBHoBecHs. CKOpOCTh XMMHUYECKOH pPEaKLUu.
[TpaBuno Bant-TI'odda.

DJIEKTPOJMTHYECKAS JUCCOLMALHS.
Honnoe npoussenenue Boasl. pH, naaukaropsl. CTeneHb JUCCOLUALUN.
Honnsle ypaBHeHUs. CMEIIEHNE NOHHBIX PAaBHOBECHUH.

OKHUCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKIHU
CocraBiieHHE OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui. BnusHue
cpeab! Ha peakuuto. Kiaccudukanyst peakuui

DJIeKTPOJIN3

OCOOEHHOCTH BIIEKTPOJIM3a BOAHBIX PACTBOPOB COJIEH, 00pa30BaHHBIX
OECKUCIOPOAHBIMU U KHCIOPOACOAEPKAIUMU KUcIoTaMu. OcoOeHHO-
CTH DJEKTPOJH3a CoJiel, OO0pa30BaHHBIX METAIAMH C Pa3IUYHBIMU
JIEKTPOJHBIMH ITOTEHIIUATIAMH.

1-9

3aaHus VI caMOCTOATEIbLHOM PadoThl

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
Yacos

YuebHo-
MeTOAUYecKoe
odecrmeyeHue

1

3

Jleknus 1. CoBpeMeHHbIe aCNIeKThI PAa3BUTHS XUMMH.
OcCHOBHbBIE IOHATHS U 3AKOHbI XUMHUH..

OcHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHMsI MAcChl U DHEPIHH, MOCTOSH-
CTBa COCTaBa, MPOCThIX OOBEMHBIX OTHOLIEHMS, ABOraJpo, 3KBUBAJICH-
ToB. [loHATHE XMMHUYECKON pEaKINH, CTEXHOMETPHUECKUN KOd(pPHUIIH-
€HT, UHJEKC, UICXOJHBIE BEIIECTBA U NPOAYKTHI PEAKLIUH

1-9

Jleknus 2. Crpoenne atoma Ilepnoanyeckas cucrema 3J1¢eMEHTOB B
CBeTe TEOPHHU CTPOCHHUsI AaTOMa. XMMHYECKasl CBA3b M CTPOCHHE MO-
JIEKYJI

IIpaBuna KieukoBckoro. ONeKTpOHHBbIE KOH(MUIYpallMd aTOMOB U
HOHOB.

[Mepuonnueckuit 3axon .M. MenneneeBa. CTpykTypa MepuoanuecKon
CUCTEMBI 3JIEMEHTOB: N€PHO/IbI, TPYTIIIHI.

Jleknms 3. Xumuueckasi CBA3b U CTPOCHHE MOJICKY.JI

KoBanentHast cBsa3b. MoHHas CBS3b. HOHOpHO'aKHeHTOpHHaH CBA3b.
BO,Z[OpOILHaﬂ CBs3b. MeTajindeckas CBs3b.

Jlekuus 4. OCHOBBI XMMHY€CKOIl TEPMOIMHAMUKHU

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu: 3K30- M SHAOTEPMHUUECKUE
peakuuu. 3akoH ['ecca. DHTponus cucTeMbl. TepMOXMMHUYECKUE YpaB-
HEHMsI TIPOIECCOB. OHTaibNMs oOpa3oBaHus. OHeprus [ubbca u
HaIlpaBJIECHHOCTh XUMHUUYECKUX PEAKLIUNA. Y CIOBHS CaMOIIPOU3BOIBHOTO
IIPOTEKAHNS XUMHUYECKHUX PEAKIINM.

1-9




Jleknus 5. XumMnuyeckasi paBHOBecHe H KMHETHKA S) 1-9
CkopocTh peakiuy, KUHETUYECKOE YpPaBHEHUE PEaKIMH, 3aBUCUMOCTb
CKOpOCTH OT KoHLeHTpauuu. llopsaok peakuuu. CKOpOCTH peakuuit
JUIS pa3HbIX NOpsAAKOB. KMHEeTHYeCKOe yCI0BHE XMMHUECKOTO paBHOBE-
cusl. BimsiHue temmneparypsl Ha CKOPOCTh XMMHUYECKUX peakiuil (mpa-
Bwio Bant-I'odda, ypaBHenne Appenuyca). DHeprus aktupanuu. Ka-
TaJIu3aTOPBHI.

Jlexuusi 6. PacTBopbI. DJ1eKTPOJUTHYECKAS AUCCONHALMA 5 1-9
Koncranra nuccounanuu. VonHsle ypaBHeHus. Tabiuua pacTBOpUMO-
ctu. Cmenienue paBHoBecus. onHoe npoussenenue Boasl, pH. Muau-
KaTOpBL.

Jleknus 7. DJ1eKTPOXMMHYECKHE MPOLECCHI. 5 1-9
DNeKTPOABMKYIIAsl CUJIa dJIeMEHTa. DJIEKTPOJIN3 paciuiaBoB. PacTBopu-
MbI€ U HEPaCTBOPUMBIC aHOJBL. IEKTPOJU3 pacTBOpoB. KaroaHsie u
AHOJIHBIE TIPOLIECCHI MPH 3JEKTPOJIN3E BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
3axonsl Dapazest.

Jleknusi 8. XumMuuyeckasi ¥ JIEKTPOXUMHYECKasi KOPPO3Usi MeTaJI- 5 1-9
JIOB
3aluTHBIC MOKPBITUS: METATNYECKHE U HEeMETaJUIMYeCKue. OJIEeKTPO-
XUMHUYECKas 3alluTa: MPOTEKTOpHAs U KartogaHasi. MHruOutopsl KOppo-
31

PacueTrHo-rpaduueckasi padora yueOHbIM IJIAHOM He MpPeayCMOTPEeHA.
KypcoBasi padora yueOHbIM IJIAHOM He NPeAyCMOTPEHA.

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpu peanuszanuu yuyeOHOro Marepuasa Kypca UCIONb3YIOTCS pa3inyHble 00pa3oBaTelbHbIE TEX-

HOJIOTUH, CIOCOOCTBYIOIIME CO3JaHUI0 aTMoc(epbl CBOOOMHON M TBOPUECKON TUCKYCCHM KaK MEXITY
mpernojaBaTelieM U CTyJIeHTaMH, TaK U B CTyAIeHUecKo# rpymme. L{enpio mpu 3ToM ABIseTcs BEIpadOTKa y
CTYJICHTOB HAaBBIKOB M KOMIIETEHIIMH, MO3BOJSIONINX CAMOCTOATEIHHO BECTH HCCIIENOBATENbCKYIO H
HAy4YHO-TIEJJarOTUYECKYIO paboTy.

AyIUTOpHBIE 3aHATHUS TIPOBOASITCS B BUIE JEKIUH ¢ ucnoip3oBanueM [IK u koMmbploTepHOrO Mpo-
eKTOpa; Ja0OpaTOPHBIX 3aHATHH — B OCHAIIEHHOW MpUOOpaMu M peakTuBamu jabopatopuu (aya. 536).
CamocrosTenbHas paboTa CTyJI€HTOB MTPOBOIUTCS MO PYKOBOJCTBOM TIPENOABATENS, C OKa3aHUEM KOH-
CYJ'II)TaHI/Iﬁ W ITOMOIIHX ITPpH TOATOTOBKE M BBIIIOJIHCHUH JOMAITHUX Sa)IaHI/Iﬁ

DOoH/ OLICHOYHBIX CPEACTB

@DOH/ OLEHOYHBIX CPEJCTB IO JUCHUIUIMHE 00ECIIEUNBACT MPOBEPKY OCBOCHHUS MIIAHUPYEMBIX pe-
3ylbTaTOB O0y4YeHUs (KOMIIETEHIUI U UX WHIUKATOPOB) MOCPEACTBOM MEPONPUITUN TEKYIIEro, pyOex-
HOTO ¥ MPOMEXYTOYHOTO KOHTPOJIS IO JUCLUIUINHE.

CBs13b MKy QOPMUPYEMBIMU KOMIETEHUUAMU U (OpMaMU KOHTPOJISI KX OCBOEHUS MpeCTaBlie-
Ha B cieayroeil Tabmure:

No | HammenoBanue | Koa m HamMeHOBaHME MHIUKATOPA TOCTHKEHUS HaunmenoBauue
/Tl | KOHTpOIUpYe- KOMIIETEHIIUI OLIEHOYHOT'O CPEACTBA




MBIX pa3/esioB
(Tembl)
Bxo/1HOI KOHTPOJIb
3-YKE-1 , ¥-VKE-1, B-VKE-1 Bomnpockl BXOgHOTO KOH-
1 | Bce temsl 3-0OI1K-2 , Y-OIIK-2
TPOJISt
ATTecTanus pa3iesioB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
2 3-VKE-1 , V-YKE-1, B-YKE-1 , JloMaraue 3a1anue
3-0OI1K-2 , Y-OIIK-2 , B-OIIK-2 Otyer o 1abopaTopHOt
Bce Tembl 3-YKII-3 , YV-YKI-3 ,B-YKII-3 pabote
TectupoBanue
KonrponbHas pabora
[IpomexxyTouHas arrecrarus
3 | 3auer VYKE-1, YKII-3, OIIK-2 Bomnpocsr k 3auety

Oyenounvle cpedcmsa 0isi BX0OH020 KOHMPOJisi IPEICTABIIAIOT COO0 BOMPOCHI, KOTOPbIE 334at0T-
Csl CTYICHTaM B MTUCbMEHHOM (popMe. AHHOTAIUS TPUBEICHA HUKE.
B kauectBe oyenounozo cpedcmsea mekyujeco KoHmpoas 04HOU (HOPMBI 00YUEHHS UCTIONB3YIOTCS

3alUTa JOMAIIHUX 33/1aHui (MIMCbMEHHO U YCTHO), YCTHBIM OTYET 10 JIabopaTopHOi padoTe, TecT (IUCh-
MEHHO). AHHOTallUM JIOMAIIHEro 3aJaHus, TeCTa U MPUMEPHBINA MepeueHb BOIPOCOB AJIs OTYeTa I10 Jia-
6opaTopHOii paboTe MPUBEJCHBI HUXKE.

B kauectBe oyenounoco cpedcmea mexywe2o KoHmpo.is OYHO-3209HON (OpMBI OOyUeHHS HC-
MOJIB3YIOTCS 3alllMTa JOMAIIHUX 3aJaHui (MMCbMEHHO U YCTHO), YCTHBIN OTYET IO JJaOopaTOpHOU pado-
T€. AHHOTALMU JIOMALIHEro 33aJaHusl U NPUMEPHBIA MepeyeHb BOIPOCOB AJIs OTYETa IO Ja0opaTOpHOM
paloTe NpUBEACHbI HUXKE.

B kauectBe oyenounozo cpedcmea mexyweco KOHmMpo./ia 3a09HON GOPMBI O0YUCHHS HCIIONB3YIOT-
Csl 3alUTa JIOMAlIHUX 33JaHui (MMCBMEHHO M YCTHO), YCTHBIM OTYET IO JIabopaTopHOH paboTe, KOH-
TpoJbHAs paboTa (MMCbMEHHO). AHHOTAllUM JOMAIIIHETO 3a/laHus, KOHTPOJIbHON paboThl U MPUMEPHBIN
nepevyeHb BOMPOCOB JUIsl OTYETa MO J1a0opaTOpHOil paboTe NpUBEAECHbBI HUXKE.

B xadecTBe OLIECHOYHOTO CPEICTBA ammecmayuy pazoeia UCIoNb3yeTcss KOHTpoabs uroros (K1),
KOTOPBIH MpescTaBseT co00i CyMMy pe3yabTaToOB OLEHOYHBIX CPEACTB TEKYLIETO KOHTPOJIS.
Hna npomesicymounoti ammecmayuu TPEAYCMOTPEHBI TEOPETUYECKHE BOINPOCHI, MPUBEACHHBIE

HUXKCE.
ITo utoram 06ytlemm BBICTABJISACTCHA 3auem.
BOl'[pOCLI BXOJHOI'0 KOHTPOJsA

K xakomy kinaccy BemectB otHocutcs HCI

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

Yem oTmyaroTcs OpraHndecKre COSqUHEHUs OT Heopraundeckux. [Ipusenure npumMepsl.

Yro Takoe MOJIb?

gl B W N -

PaccraBbTe KO3 PUIMEHTHI B ypaBHEHUN XUMUYECKON PEAKIIUU:
NaOH+H2S504=Na2S04+H20

6 | Beruucaure MosiekysipaHyro Maccy H2SO4

IIpumep nomaniHero 3aganus
Bapuant 3amanusa

No 1 1. O6BsicHuTe CyTh MOJIETH CTpOoeHUs atroma Pesepdopmaa, ocBeTurte ee Heo0-




ctatku. [IpuBeaute pucyHox

2. Onpenenure U NpeiCcTaBbTe B TAOIMYHOM BHUJI€ KBAHTOBBIE , @ TAKXKE HAIlU-
HIATE IEKTPOHHBIC (POPMYJIbI aTOMa KPEMHHS SI M IBYX dJIEMEHTOB, CIICIYIO-
IIMX 32 AaTOMOM KPEMHHUs Yepe3 ABa U YEThIPe MOPSAIKOBBIX HOMEPA COOTBET-
CTBEHHO

3. UeMy paBHBI CIIMHOBBIE YKCJIA 3JIEKTPOHOB Ha IOCJIEIHEM S3HEPIE€TUUECKOM
ypoBHE aToMa KpeMHusi. YTo 310 03Hayaer?
Ne 2 1. OObsicauTe CyTh MOJIENH CTpoeHus: aroMa Tomcona. [lpuBeaure pucyHnox

2. OHpe[[eJII/ITe " ONpCACTAaBbTC B TaOJIMYHOM BHUAC KBAHTOBBIC , 4 TAKXKC HAIIU-
IIATE IEKTPOHHBIE POpMYJIbl aToMa Gocdopa P u ABYX 37€MEHTOB, CIIEAYIO-
X 3a atoMoM ¢ocdopa uepes J1Ba U 4eThIpe MOPSIKOBBIX HOMEPa COOTBET-

CTBEHHO

3. Uemy paBHBI MarHUTHBIE YHUCIIA 3JIEKTPOHOB HA MOCJIEIHEM SHEPreTHYECKOM
ypoBHe aToMa KpeMHus. Yro 310 o3Hauaer?

IIpumepHbIe BApHAHTBHI KOHTPOJIbHOH padoThI
Howmep BapraHTa COOTBETCTBYET JIBYM IOCJIEAHUM IIM(PpaM B 3aU€THON KHUXKKE.

Howmep Bapuan- | Homepa 3amaHuii, OTHOCAIINXCS K JAHHOMY BapHAHTY

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

1. KakoBa coBpemeHHass GopmynupoBka nepuoaudeckoro 3akona .M. MenneneeBa. 3naueHue
NEPUOINYECKOT0 3aKOHA.

2 Kakue BUJIbI XUMHYECKUX CBA3€H Bbl 3HaeTe? OJMHAKOBBIN JIM BUJ CBA3H B CIEIYIOLIUX MOJIE-
kynax: HCI, CI2, NaCl? Yto na3biBaeTcs sHeprueit cBsizu? Kakyro pa3zMepHOCTh UMEET SHEprus CBs3u?
Uro Ha3bIBaeTcs JUIMHOM CBSI3U?

3. O6pa3oBaHue CEPOBOAOPO/IA M3 MIPOCTHIX BEIIECTB MPOTEKaeT Mo ypaBHeHUto: H2 () + Spom0O
=H2S(r); H°x.p.=- 20,15 x/Ix. Ucxons u3 3Hauennit S0298, cooTBETCTBYIONINX BEIIECTB MPENEITUTE
AS0 298 u AGO 298 st 3T0OM peakuuu.

4. Peakuus unet no ypaHenuto A(r) + 2B(r) = C(r). [lpu ycraHOoBiIeHUH paBHOBECHUS KOHLIECH-
TpaLUU Y4acTBYIOUIMX B peakuuu BemecTB paBHb: Ca=0,06 mons/n, Cg= 0,12 mons/n, Cc = 0,0216
MOJIb/JI. BBIUnCIINTE KOHCTAHTY paBHOBECHS M UCXOJIHbIE KOHILIEHTpalluu BemecTB A u B.

5. Temneparypa KuIeHHss BOZHOTo pacTBopa caxapo3sl Ci12H20011  pasna 101,4 °c. Kpuocko-
nudeckas KoHcTanTa Bojsl 1,86 °C. Berumcinre TeMnepaTypy KpUCTaJUIM3aluu PacTBOpa.

6. CocTaBpTe MOJEKYJSPHBIE U MOHHO-MOJIEKYJSPHBIE YPaBHEHUS PEAaKLMH B3aUMOJCHCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKHCITUTETbHO-BOCCTAHOBUTENBHBIE PEAKLIMU POTEKAIOT 10 cxeMaM. CocTaBbTe AJIEKTPOHHbBIE
YpaBHEHUS U HA OCHOBAHMU UX paccTaBbTe KOAIPUIMEHTH B ypaBHEHUSAX peakuui. [[ns kaxaoil peax-
LN YKQKUTE, KAKOE BEIIECTBO SIBIISIETCA OKUCINUTEIEM, KAKOE — BOCCTAHOBUTENIEM; KaKOE BELECTBO
OKHCJIIETCS, KAKO€ — BOCCTAHABJIMBACTCSI:

a) KBr + KBrO3 + H2S04 = Br2 + K2S04 + H20

6) KCIO3 + H202 = KCI + 02 + H20

8. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU IPOTEKAIOT IO cXeMaM. COoCTaBbTE 2JIEKTPOHHBIE
YpaBHEHHUS U HAa OCHOBAHMU UX paccTaBbTe KOAPGUIMEHTH B YpaBHEHUSIX peakiuil. [y kaxaon peak-
LU YKQKUTE, KAKOE BEIIECTBO SIBIISIETCS OKUCIUTEIEM, KAKOE — BOCCTAHOBUTEJIEM; KAaKOE BEILECTBO
OKHCJIIETCS, KAKO€ — BOCCTAHABJIMBACTCS:

a) K2Cr207 + HCI =CI2+ CrCl13 + KCl + H20
0) Au + HNO3 + HCI = AuCI3 + NO + H20




9. MapraHuesblil 31€KTPOJl B pacTBOPE €ro CoM uMeeT noreHuuan - 1,23 B. Beruncnure koH-

LEHTpaIio HOHOB Mn2+ (B MOJIB/M).

10. Dnextponu3 pactBopa Na2SO4 npoBomwnu mipu cuiie Toka 4 A B Teuenue 2 4. CocTaBbTe

3JIEKTPOHHBIE YPAaBHEHUS IPOLIECCOB, MPOUCXOAIIMX Ha 3IeKTpoaax. Kakas Macca BoAbI IpU 3TOM pas-
JIOKUJIach U YEMY paBeH 00beM Ia3oB (H.y.), BBIIECIUBUIMXCS HA KaToJ€ U aHoAEe?

IIpumepHbIe BONPOCHI K 0TYETY 10 JIa00OpaTOpPHOii padore:

1 | PacckaxuTe CYIIHOCTD dKcriepumenTa Ne 1 B 1abopaTopHoii pabote «DIEKTPOIH3»
2 | TlpuBenute BBIBOJ 10 dKcriepruMeHTy Ne 1 B jabopaTopHoit paboTe « DIEKTPOIH3»
3 | laiiTe onpeaesieHUE MOHITHIO 3JIEKTPOJIN3a
4 | Kakue BHJIbI JICKTPOJIOB HCIIOJIB3YIOTCS B SKCIICPUMEHTE
Cnucok TeopeTHYeCKHX BONPOCOB K 3a4eTy
1 | IlonsTue marepuu. Bemectso, noue.
2 ITonsiTre aTroma, MOJIEKYJIbl. XUMHUYECKUI JIEMEHT
3 | [Honarue maccel. AToMHast eauHALA Macchl. OTHOCHTENBHAS aTOMHAsI U MOJIEKYJISIpHAs Macca.
4 | Ilocrositnnas ABoraapo. 3akoH ABorajapo. MossipHast Mmacca
5 | Amnorponus. [Tpumepsr
6 | Ilonarue xumuuceckoit peakiuu. Knaccuduxarus peakuui.
7 | llonarue simepHOro MaccoBOro uncia. Hykmauabl, BUJIbI
8 | IlpoToHHO-HEUTPOHHAs TEOPHS CTPOCHUS aToMa
9 Mogens crpoenust atoma TomcoHa
10 | IToHsATHE TEPMOANHAMUKH, TEPMOJIMHAMUYECKON cUCTEMBI, TapaMeTpoB. Kinaccudukanus cucrem.
11 | IlepBblii 3aK0H TepMOaAUHAMUKN. BHYTpeHH:S 3HEeprusi, paboTa U SHTAJIBIINS CUCTEM.
12 | TennoBoii 3¢h(heKT XUMUUECKOM peakIMu: IK30- U FHI0TEpMUYECKHe peaklinu. 3akoH ['ecca.
13 | Xumnueckoe paBHOBecue cucteMbl. OOpaTumble 1 HeoOpaTuMble peakiui. KoHcTanTa paBHOBECHS
14 | Cmemenue xumuueckoro paBHoBecus u npuHiun Jle Hlarense.
15 | CkopocTh peakiuu, KHHETHYECKOEe YpaBHEHHE PEaKIMU, 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPAILIHH.
[Topsinok peakuuy.
16 | [ToHsATHE TEKTPOIUTOB U HEAIEKTPOIUTOB. FIOHBI — KATHOHBI, AHUOHBI.
17 | DnexrponuTudeckas nuccounanus. Mexanusm IuUcCOLMaluy — FUApaTalys, CoJibBaTalus.
18 | Crenenp qucconmaniy — CHIbHBIE, CTA0BIE, CPETHUE DITEKTPOIIUTEHI.
19 | OxucnuTeNnbHO-BOCCTAHOBUTENBHBIE peakinuu. CTereHb OKACIICHUSI.




20 | YpaBuenue Hepucra. ['anpbBaHMYECKHI 371€MEHT.

21 | DnekTpoau3 pacTBOpoB. 3akoHbl Dapajes.

21 | Koppo3sus meramioB. Knaccudukaiust KOppo3HOHHBIX MPOLIECCOB. .

22 | Xumuueckas KOppo3us. DNEKTPOXUMUYECKask KOPPO3Us.

23 | 3ammTa METaIOB OT KOPPO3UH. .3aIUTHBIE MOKPHITHS: DIEKTPOXUMUYECKAs 3alIuTa

ITo uroram oOyueHuUsl BBICTABIIICTCS 3auem.

IlIkaJbl OLeHKH 00pa30BaTeJIbHBIX J0CTHKEHUN

[Ikana oLeHKH BXOJIHOTO KOHTPOJIS, OTYETa o JabopaTtopHoil padore:
- 3a4TEHO - 33JJaHKE BBIIIOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU
- HE 3aYTEHO- 3a/IaHHE€ HE BBINOJHEHO, BBHIMOJIHEHO C OUIMOKaMH, KOTOpble TpeOyeTcsl UCIPAaBUTh, WU
C/IaHO MOCJ€ YCTAaHOBJIEHHOTO CpOKa

Ikana oueHKH TecTa, JOMAIIHEr0 3a/J1aHUsl, KOHTPOJIbHOWH padoThl (OLEHUBaeTCsl B MPO-
IeHTax):
IMpoueHTHI

TpeOoBaHMsI K 3HAHUAM

100-85 OTBeThl Ha IOCTaBJIEHHBIE BOIPOCHI MIOJIHBIE, YETKUE U pa3BepHyThie. Pemenns 3a1aqy
JIOTMYHBI, JOKA3aTelIbHbl U JAEMOHCTPUPYIOT aHAJIUTHUYECKUE U TBOPYECKUE CIOCO0-

HOCTHU CTYACHTA.

84-70 I[aI-OTCH IMOJIHBIC OTBCTHI HAa ITOCTABJICHHBLIC BOIIPOCHI. IToxa3zano YMCHHUC BBIACIIATH
MMPUIUHHO-CJICACTBCHHBLIC CBA3U. HpI/I peIICHUHN 3aa4 OJOMYIICHbI HEC3HAYHUTCIbHBIC

OH_II/I6KI/I, HCIIPABJICHHBIC C TIOMOIIBIO «HABOJAAIINX>» BOIIPOCOB MPCTIOAABATCIIA.

69-60 OTBeThl Ha BOIIPOCHI M PELIEHUS NOCTABIEHHBIX 3aJa4 HEJOCTaTOYHO NoJHbIe. Jlorn-
Ka U MOCJIEI0BaTEeIbHOCTh B PELIEHUH 3aJa4y UMEIOT HapyleHus. B oTBerax orcyt-
CTBYIOT BBIBOJIBI.

OneHku TecTa, TOMAIIHEro 3aJaHusi, KOHTPOJIbHON paboThl (B 0ayuiax) BBICUUTHIBAIOTCS IMyTEM
IIPOU3BECHUS MPEIBAPUTEIBHO BBIIEJIEHHOTO0 KOJUYECTBa 0ayuloB (B mpejenax paszenia) U BEeTMUYHHbI

BBICTABJICHHOI'O IIPOLICHTA.

IlIxkana omeHMBaHKA 3a4eTa M0 JUCHUILINHE «XMMHSI):

banisl Ouenka (0as
(uToroBoit 3a OTBET HA
. . TpeGoBanus Kk 3HAHUAM
PENUTHUHTOBOM 3ayerte)
OIICHKH )
— OreHKa <«3auTeHO» €CIM OH WMeEeT 3HAaHUS OCHOBHOTO
MaTepuaiga, €cClIdi OH IMPOYHO YCBOMJI MPOTPAMMHBIA MaTepual,
MOCIIE0BATENHHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraeT ero
«3aumeno
100-60 50-30 606 Ha 3a4ere, BiIaJIeeT HEOOXOJMMBIMH HaBBIKAMH W TIpUEMaMHU HX
BBITIOJTHEHMSI, YMEET TECHO YBSI3BIBATh TEOPHIO C MPAKTUKOMN
— VYueOHBIC TOCTHKEHUS B CEMECTPOBBIN IEPUOJT H Pe3yIbTaTaMH
pyOSKHOTO KOHTPOJISI JIEMOHCTPUPYIOT JOCTATOYHYIO CTEICHb




OBJIAJICHUSA IPOT'PaMMHBIM MaTCpUaIoOM.

— OreHKa «HE 3aYTEHO» BBICTABISACTCS CTYICHTY, KOTOPBIA HE
3HAET 3HAYUTEIILHON YacTH MPOrpaMMHOTO MaTepuania, IOMyCKaeT
CyIIeCTBeHHbIC OmMMUOKU. Kak mpaBmio, OIECHKAa «HE 3a4TECHOY
«He 3aymeHOoy | CTABUTCS CTYICHTaM, KOTOpPhIE HE MOTYT NPOAOKUTH OOy4YeHHE
29-0 6annos | 6e3 NONMOJHUTEIBHBIX 3aHATUH IO COOTBETCTBYIOIIEH AUCITUTIIMHE.
— VYueOHbBIC TOCTHIKEHUS B CEMECTPOBBIN MEPUOJT U Pe3yIbTaTaMu
pPyOSKHOTO KOHTPOJS JACMOHCTPUPOBAIM HE BBICOKYIO CTETICHb
OBJIAJICHUS IIPOTPAMMHBIM MaTEPHUAIOM 110 MUHUMAJIbHOM IIJIaHKE.

60-0

Y4yeOHO-MeTOAUYEeCKOe U MH(POPMALIMOHHOE O0ecrieyeHHe Y4eOHOW TUCUMILIIN-
HBI

OcHoBHas nuTeparypa:
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URL:
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3. Axmeros, H. C. O6m1as u Heopranudeckast Xumus : yueOHuk ajs By30B / H. C. AxMeToB. —
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JlononHuTtenpHas TuTEpaTypa:

4. Crace, H. ®@. Pemenue 3agau o obmei xumun : yueoHoe mocodue / H. @. Cracs, A. B. Kop-
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[Tporpammuoe obecrieueHre U IHTepHET-pecypChl:

1. TIO Microsoft Office PowerPoint 2007.

2. TIO Microsoft Office (WORD, EXCEL) 2010.

3. ChemSpider — moptan moucka u MHGOPMAIMH O XUMHUUECKHX COCTUHECHHSIX

4. http://www.chem.msu.su/rus/elibrary/ - mopTai 3JeKTpOHHOMN OHOIMOTEKH 110 XUMHH

5 http://www.chemnet.ru - Tlopran ¢yHIaMEHTAILHOTO XHMHYECKOro oOpa3oBaHHs Poccuu

[DnexTpoHHbIi pecypc]| — Pexxum goctymna:
6 http://school-sector.relarn.ru/nsm/ - Xumust aas1 BCEX: HUTFOCTPHPOBAHHBIE MaTEpHAIIbI IO 00-
el, OPraHM4eCcKOr U HEOPraHUYECKON XUMUU

MaTepuajibHO-TeXHHYECKO0e o0ecreuyeHre y4eOHOM QU CIMIIIMHBI
Yuebuas ayauropus (aya.536)

ObopynoBanue:
Habop XxuMHUYeCKHX peaKTHBOB U TOCYIbI

Boimpsmurens 3582 nis nabopaTopHoit paboThI

Ikad BeITsAKHOMN ¢ BcTpoeHHBIM BeHTmisitopom BEHTC 150 BKO

YueOuas aynutopus (aya.535)

O6opynoBanue: KommuiekT MynbTHMEIUHHOTO 00OpymOBaHUS (IPOEKTOpP, SKpaH, KOMIIBIOTED,
WBII, xonoHK#)

Monutop Lenovo,

[Ipoextop BENG,

Okpand Lumien,

Komonku Genius

ITpoueccop — AMDALthlon (tm) X4840 Quad Core Processer 3.10 GHz

OneparuBHas mamsth - 4Gb

JInneH3noHHOE ¥ CBOOOHOE MPOrpaMMHOE oOecrieyeHre o0Iero u npodeccCuoHalIbHOrO Ha3Haye-
Hus: MS Windows, MS Office Professional, Kaspersky Security

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

1. Yka3aHus QUi NpOCayIIMBAHUSA JEeKIMT

Ilepen HayamoM 3aHATUN BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JIEKIUN U
CIIMCKOM PEKOMEHI0BAaHHOW JIMTEPATYPBHI.

Ilepen nocemeHneM 04epEeIHON JIEKIUN OCBEKUTD B ITAMATH OCHOBHBIE KOHLIENIIIUU IIPOHAECHHOTO
panee marepuaina. [lonroToBuThs npu He0OOXOMMOCTH BOIIPOCHI IpernoiaBaTento. He Hano onacathces, 4To
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexuuum ocHOBHOE BHUMaHUE CIEyeT YAEIATh He popMyIaM U MaTeMaTHYeCKUM BBIKIIAJKaM,
a coiepKaHUI0 N3y4aeMbIX BOIPOCOB, OMPEENIEHUSIM U IIOCTAaHOBKaM 3ajiau.

B nporecce n3ydeHus JIEKIIMOHHOTO Kypca He00X0IMMO 0 BO3MOXHOCTH 4acTO BO3BPAIAThCS K
OCHOBHBIM TOHSATHSM M METO/IaM peleHHs 33/1a4 (37eCh BO3MOXKEH BHIOOPOUYHBIN KOHTPOJb 3HAHUH CTY-
JICHTOB).

XenarenpbHO UCIOIB30BaTh KOHCIEKTHI JEKIUH, B KOTOPBIX MCIIOJIB3YETCs MPUHATAs IPENojaBa-
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TeJeM cucTteMa 0003HauYeHUH.

s 6onee moapoOHOTO M3y4YeHHs Kypca cleayeT pabdoTaTh ¢ PEKOMEHOBAHHBIMHU JIUTEPATYP-
HBIMU UCTOYHHUKAMHU U BHOBB IOSBIISIOIIMMUCS UCTOUHUKAMHU.

2. Yka3aHus il BbIIOJHEHH J1a0opaTOpHBIX padoT

CobmoiaTh TpeOOBaHMS TEXHUKHA 0€30MACHOCTH, JJIS YETr0o MPOCITYIIaTh HEOOXOAUMEBIE Pa3bsICHE-
HUS O MPaBUJIBHOCTH MOBEACHUS B TAOOPATOPUH.

[lepen BbIMONHEHHEM J1a00OPaTOPHOI PabOTHI MPOBECTH CAMOCTOATEIBHO MOJATOTOBKY K padoTe
M3Y4YUB OCHOBHBIE TEOPETUYECKHE IMOJIOKEHUS, 3HAHHUE KOTOPHIX HEOOXOAMMO JIJIsi OCMBICIEHHOTO BBI-
MOJIHEHUS pabOTHI.

B nporiecce BeIMOTHEHMS paOOTHI CIEAYET OCTOSIHHO O0IIATHCS C MPENoIaBaTesieM, He JOMycKas
10 BO3MO>KHOCTH HENPABUWIbHBIX JICHCTBUM.

OcHOBHBIE Pe3yIbTaThl 3KCIICPUMEHTOB HEOOX0IUMO 3a()UKCHPOBATH B MIMCEMEHHOM BH/IC.

[Tpu cnaue 3adera mo paboOTe MOATOTOBUTH OTYET O MPOACIAHHOW padoTe, e JOKHBI ObITh OT-
pa)€Hbl OCHOBHBIE PE3yJIbTAThl U BBIBOJIBI.

3.Yka3aHus 1Jisl BHINOJHEHHSI CAMOCTOSITEIbHOM PadoThI

[TonyuuTs y npenojaBaresns 3ajaHuEe U CIIUCOK PEKOMEHJAOBAHHOW JuTepaTypsl. M3yuenue Teo-
PETUYECKUX BOIIPOCOB CIEAYET MPOBOAUTH MO BO3MOXXHOCTU CAMOCTOSITENBHO, HO IMPHU 3aTPYIHEHUSIX
o0pamaThkCs K IPeroaaBaTerio.

[ToaroToBUTH MMCEMEHHBINA OTYET O MPOJCIAHHON padoTe.

[Tpu BeITONTHEHNN (DPOHTANBHBIX 33JaHHUN M0 YCMOTPEHUIO MPEroaBaTelis padoTa MOXKET OBITh
orieHeHa 0e3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, NIPU YCIOBUU AKTHB-
HOM CaMOCTOSATEIILHON PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTouuqecmle PEKOMEHIAIUNA NJIsA npenonaBaTeﬂeﬁ
1. Yka3zanus 1Jisi NIpoOBeAeHUus JeKIui

Ha nepBoii BBOHOI JIeKIIMU cenaTh 001l 0030p cofepKaHusl Kypca U OTMETUTbh HOBBIE METO/IbI
Y MOJIXOJIBI K PELICHMIO 3aja4, pacCMaTpUBaeMbIX B Kypce, JOBECTH JI0 CTY/ACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.

[Ipu moAroToBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOJMMO IPOAYMaTh IJIaH €ro MpOoBEAEHUS, COJep-
YKaHHe BCTYIUTEIbHON, OCHOBHOM U 3aKJIFOUMTENBHON YacTH JIEKIUU, O3HAKOMHUTHCSI C HOBUHKaMH y4e0-
HOW M METOIMYECKOH JUTepaTypbl, MyOINKALUAMI NEPUOUUYECKOM MeyaTH 10 TeMe JIEKLIMOHHOTO 3aHs-
THSA. Y TOUHUTH IUIaH NPOBEIEHUS CEMUHAPCKOIO 3aHATHUSA 110 TeMe JIeKInu. [lepen usnoxeHnem Tekyie-
ro JIEKIIMOHHOTO MaTepHajja HallOMHUTh 00 OCHOBHBIX MTOTaX, JIOCTUTHYTHIX HA MPEAbLAYIIUX JEKIHIX.
C 5T0i1 1enblo 3aaTh HECKOIBKO BOIIPOCOB ayJUTOPUU M OCYILECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHUS
CTY/IEHTOB.

B xozxe nexkunoHHOro 3aHATHS MPEnojaBaTeib JAOJKEH Ha3BaTh TEMY, YUEOHbIE BOIIPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JIOTOJIHUTEIBHON JTUTEPATYphl 110 TeMe 3aHsThs. PackpbiBas
coJiep’KaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHKUE CTYJEHTOB Ha OCHOBHBIX KaTE€ropusX, siBjie-
HUSX M Ipoleccax, 0COOEHHOCTAX MX MPOTeKaHus. PacKpbIBaTh CYIIHOCTb U COJAEP)KAHHE PA3TUUHBIX
TOUYEK 3PEHHUS U HAYYHBIX MMOJX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHHUN U MPOLIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIMIO MO CIIOPHBIM TEOPETUYECKHM
Bonpocam. [IpuBoauTts npumepsl. 3agaBaTh M0 X0y U3JI0KEHHS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHE
BOIIPOCHI K CAMOMY /1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIHHON JAESITEIbHOCTH
CTYZICHTOB, TIOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
TeNb JIOJDKEH PYKOBOAUTH pabOTOM CTYAEHTOB MO KOHCHEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, Moj-



YepKUBaTh HEOOXOAUMOCTh OTPA)KEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKCHUHM M3y4aeMoOW TeMbl, 0c000
BBIJICJISASA, KaTErOpUaNbHbIA anmapat. B 3akIounTebHOM YacTy JEKIMKU HE00X0AuMO chopMyTupoBaTh
o0IIre BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COACP)KaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUH. O0b-
SIBUTDH IJIaH OYEPETHOI0 MPAKTUYECKOTO 3aHTHS, AaTh KPATKUE PEKOMEHIAlMH 110 MTOATOTOBKE CTYEH-
TOB K ceMHHapy. OnpenennTs MECTO U BPEMSI KOHCYJbTAllUU CTYJAEHTaM, IOXEJIaBIIUM BBICTYIIUTh Ha
CEeMUHape C JOKJIaaMu U pedepaTaMu.

Ha nocnenneil nexuuu yaenuTs BpeMs Uid 0030pa HauboJjiee BaKHBIX MOJIOXKEHUH, PacCMOTPEH-
HBIX B Kypce.

2. Yka3aHus J1J4 IpoBeieHusl JJa0OPATOPHBIX 3aHATHI.

Cobnronate TpeOOBaHMS TEXHUKU 0€30MACHOCTU U MPOBOJUTH HEOOXOAUMBIC Pa3bsICHEHHUS O Tpa-
BUJIBHOCTH NIOBEJICHUSA B JIAOOPATOPUH.

[lepen BbIOIHEHHEM J1TAOOPATOPHON PAOOTHI MPOBEPUTH CTENEHH TOTOBHOCTH CTYJCHTOB, HAllOM-
HUTHb U OOCYIUTh OCHOBHBIE TEOPETHUECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJISi OCMBICIICH-
HOTO BBINOJIHEHHSI paloT.

B nporecce BbInoaHEHUs pabOTHI CleyeT NOCTOSHHO OOLIATHCS CO CTYyAEHTaMHM, HE JAOIYyCKas 10
BO3MOKHOCTH UX HENPAaBUJIbHbBIX ACHCTBUI.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObUIM 3a(MKCHUPOBAHBI CTYJEHTAMH B
IIMCbMEHHOM BHJIE.

[Tpu mpueme 3avera 1Mo padore TpeOOBATH OTUET O MPOJACITAHHOW paboTe, TJe AOJDKHBI OBITH OTpa-
KEHbI OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITeIbHON PadoThl CTYIEHTOB

ITo ycMoTpeHuIo npenojaaBatelis 3a/laHUe Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MHAMBHUIY-
aJIbHBIM WIN (POHTAIBHBIM.

IIpu ucnonp30BaHMM MHAMBHUIYaJIbHBIX 3a/JaHUl TpeOOBaTh OT CTYJEHTAa IHCbMEHHBIH OTUYET O
pojiesaHHo pabore.

[Ipu npuMeHeHUn (POHTANBHBIX 3aJaHUH BECTH KOJIJIEKTHBHBIE OOCY)XIEHHs CO CTYIAEHTaMH OC-
HOBHBIX TEOPETUYECKUX MTOJIOKEHUH.

C 1enplo0 KOHTPOJISL KauecTBa BBIMOJHEHHS] CaMOCTOSITENIbHON paboThl TpeOoBaTh MHAWBHYalb-

HbI€ OTYETHI (JOMYCTUMO BMECTO MUCbMEHHOI'O OTYETa NMPUMEHSATh UHAWBUIYaJIbHbIE KOHTPOJIbHBIE BO-
IIPOCHI).

IIporpamma cocrapiena B coorBercTBuM ¢ Tpeboanusimu OC HUAY MUOU u yyeOHBIM NIIaHOM
OCHOBHOI 00pa3zoBaTeIbHON MporpaMMsbl 1o HampasieHHio nmoarotoBku 13.03.01 Termnosnepreruka u
TEIJIOTEXHHKA.

PaGouyro mporpammy cocTaBHIl AOIEHT @ 3epHbIIIKUHA A. A.
3 e e

Peuensent: noueHt %/ ,/S / 3y6oBa H.T'.
Y0/ -

[Iporpamma omoOpena Ha 3aceganuu YMKH 13.03.01 TemnnosHepreTnka W TEIUIOTEXHHKA OT
15.11.2021 rona, mpotoxost Ne2.

[Ipeacenarens yaeOHO-METOAMYECKOW KOMUCCUHI %/ —— PazyBaeB A.B.






