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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-

AyloinuMm HpO(i)eCCI/IOHaJIaM peliaTh 3aaa4d MHHOBALMOHHOI'O PAa3BUTHUA 3KOHOMUKH, BKIIIOYasd CO3JaHUC

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(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 Haumenosanue WMHIuKaTOphl TOCTHKEHUS KOMITCTCHIIUH
KOMIIE- KOMIIETEHIIUH
TEHIUH
VKE-1 CrocobeH wucmonb3oBaTh 3HaHMs | 3-YKE-1 3HaThb: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIIU- | €CTECTBEHHOHAYYHBIX AMCIUIUIMH, METOIbI
IJIMH, TPUMEHSTh MaTeMaTU4YeCKOro aHajiu3a U MOJAEIUPOBAHUS,
METO/Jbl MaTeMaTHYECKOTO aHa- | TEOPETUUYECKOT0 U IKCIEPUMEHTAIBLHOTO
Ju3a U MOJACIIUPOBAHUs, TEOpe- | UCCIEAOBaHUS
TUYECKOro U V-YKE-1 YMeTrh: HCIHOJIB30BaTh MaTeMaTHUECKUE
HKCIIEPUMEHTAIIBHOTO  UCCJENO- | METOAbl B TEXHUYECKUX MPUIIOKEHUSX,
BaHMs B TOCTaBJICHHBIX 33/la4ax | PACCUUTHIBATH OCHOBHBIE UHCIIOBBIE XapaKTEPUCTUKU
CIy4yalHBIX BEJIWYMH, pENIaTb OCHOBHBIE 3aJlayd Ma-
TEMAaTUYECKOW CTAaTUCTHKU; pEIIaTh THUIIOBBIE pacyeT-
HBIE 3aJa4H
B-YKE-1 Bnaners: MeTogamMM MaTeMaTHYECKOIO
aHaJgu3a U MOJEIMPOBAHUS; METOAAMH pEUICHUs
3a/lay aHaJM3a M pacdyeTa XapaKTePUCTHUK
(bU3UYECKUX CHUCTEM, OCHOBHBIMH IpPHEMaMHU
00pabOTKM AIKCMEPUMEHTAIBHBIX JIaHHBIX, METOJaMHu
paboThl ¢ TPUKIATHBIMU MPOTPAMMHBIMH MPOIYKTaAMH
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX, METOJAaMH pabOTHI C TPH-
KJIQAHBIMU TPOTPAMMHBIMU TPOAYKTAMHU
YKII-3 | Cnocoben craButh cebe obpaszo- | 3-YKII-3 3narb: ocHOBHBIE mpuemMbl 3(H(PEKTUBHOTO
BaTeNbHBIE 1IN TOJ BO3HHUKAIO- | YIIPABJICHHUs] COOCTBEHHBIM BpPEMEHEM, OCHOBHBIC Me-




M€ KU3HEHHbIE 3a/1a4yM, 1MoAOu-
paTh CrocoObl pemeHus U Cpel-
CTBa pa3BUTHUSA (B TOM YHCIIE C UC-
10JIb30BAHUEM IU(pPOBBIX
CPEICTB) APYrHMX HEOOXOIUMBIX
KOMIIETEHLINI

TOAWKHA CaMOKOHTPOJIA, CaMOPa3BUTHUS H CamMo00pa3o-
BaHMS Ha MPOTSHKEHUU BCEM JKU3HU C UCIOJIb30BAHU-
eM IIU(POBBIX CPEJICTB

V-VKI-3 Ymerb: 3 (peKTUBHO TUTAHUPOBATH U
KOHTPOJINPOBATh COOCTBEHHOE BPEMSI, HCIIOJIb30BaTh Me-
TOJABI CaMOPETYJISINHN, CAMOPAa3BUTUS M CaMOOOYYCHHUS
B TEUYEHUE BCEU XU3HHM C UCIOJIb30BaHHUEM ITU(PPOBBIX
CpelCTB

B-YKII-3 Bmagets: meTomamu ympaBiIeHHS COOCTBEH-
HBIM BpPEMEHEM, TEXHOJIOTHSIMH MPHOOpPETEeHUs. WC-
MOJIb30BaHUS W OOHOBJICHHS COLMOKYJIBTYPHBIX U
npo(ecCHOHANPHBIX 3HAHWW, YMEHHUW, W HAaBBIKOB, Me-
TOAMKAMH CaMOPa3BUTHUS W caMOOOpa3oBaHUS B Tede-
HUE BCEH IJKM3HM C HCIIOJB30BAHUEM ITU(PPOBHIX
CpEJICTB

obmenpodeccuoHalIbHbIE:

Kon HanmenoBanmne NuaukaTopel JOCTUKEHUSA KOMITETCHIIUN
KOMIIe- KOMIIETEHIIUH
TEHIIUH
OIIK-2 | Crocoben mnpumeHsatsh cooTBeT- | 3-OI1K-2 3HaTh: OCHOBHBIE MAaTEMaTHYECKHE

CTBYIOLIUI

(GU3HKO-MaTEeMaTHYECKUN  arla-
par, MeTOJbI

aHamM3a WU MOJACTMPOBAHMA,
TEOPETUYECKOTO U
OKCIEPUMEHTAIBHOTO  HCCIEO0-
BaHUS TPH

petieHuun po(heCcCHOHATTBHBIX
3a/1a4y

MPUIOXKEHUS W (U3HYECKUE 3aKOHBI, SBJICHHUS H
MPOIIECChl, HA KOTOPBIX OCHOBAHBI MPHUHIIUIIBI
JIeHCTBHSI OOBEKTOB MPO(EeCCHOHATBLHOMN NeATEILHOCTH,
a TaKXe anmapar TEOPETHYECKOro U SKCIEPUMEHTAIb-
HOT'O HCCIIEA0BaHUS

V-OIIK-2 VYMmeTh: NpuMEHSTh OCHOBHBIE 3aKOHbI
MaTeMaTUKH, (PU3MKU M TEXHUYECKUX HAyK IMPHU
MOJICJIMPOBAHUHU TEXHOJOTUUECKHUX MTPOIIECCOB

B-OIIK-2 Brnagers: mMaTeMaTH4YeCKUM ammapaToM, Me-
TOAAMH TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO HC-
CIIeIOBaHMS MPHU pelIeHUHd MpodeCcCHOHATBHBIX 3a/1a4

3analm BOCIIUTAHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI

B nmponecce OCBOCHUSA JaHHON JTUCUMIIMHEI PCAIM3YIOTCA CICAYIOINC 3a/1a9 BOCITUTAHU:

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

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

IIpogeccuo- - (hopmupoBanue Hcnonws3oBanne Bocniura- 1.Opranunsanus Hay4HO-

HAJIbHOE U TPY-
JA0BOE BOCIIUTA-

HHE

KYJbTYPbI UCCIENOBA-
TEJIbCKON 1 MH)KEHEP-
HOU JIEATEIIbHOCTH
(B16)

TEJIbHOT0 NOTECHIMAJIA JUC-
LUUIUTHH podeccnoHanbHo-
ro MOAys /Ui opMHUpOBa-
HUsI HTH)KEHEPHOTO MBIIILIe-
HUsl U NH)KEHEPHOU KYJIbTY-
PBI 3a CUET NPAKTUYECKUX
CTYJIEHYECKHUX HCCIIEN0Ba-
HHW COBPEMEHHBIX MTPOU3-

MPAKTUYECKUX KOH(pepeHIui
Y BCTPEY C BeIyILIMMH CIIe-
LUATUCTaMHU IPEITPUATHH
ropojia ¥ BeTepaHaMH aTOM-
HOM OTpaciu.

2. Opranuzanus 1 mpoBese-
HUE IPEIMETHBIX OJIUMIIHA]
Y y4JacTHe B KOHKypcax Impo-




BOJICTBEHHBIX CUCTEM; TIPO-
€KTHOU JEeATEIbHOCTH CTY-
JICHTOB T10 pa3padoTKe U
ONTUMHU3AINH TEXHOJIOTHU-
YECKHX CHCTEM, CBS3aHHOU
C pelICHHEM peallbHbIX
MIPOU3BOJICTBEHHBIX 33]1a4;
MIPOXOXKJICHHS Yepe3 pa3Ho-
o0Opa3HbIe UTPOBBIE, TBOP-
4yeckue, pecTuBaIbHbIC
(dhopmbl, TpeOyrolye aHaTu-
3a CJIOJKHOr0 00BEKTa, I10-
CTaHOBKH OTHOCHUTEIILHO
HEro mpeoOpa3oBaTEIbHBIX
3aja4 ISl KX ONTHMAaJIbHO-
T'O pelIeHusl.

(heccroHaIBLHOTO MacTep-
CTBa.

3.Y4acTHe B €Kerogunlx aK-
LUSIX CTYJIEHYECKUX CTPOU-
TEJIbHBIX OTPSIJIOB

CTpykTypa u cojepkaHue y4eOHOH TUCIUTIIHHBI
JuciumuimHa npernoaaercs cryneHtam B 1-m cemectpe. O0mas TpyJ0eMKOCTh TUCIUIUIMHBI CO-

CTaBIISIeT 2 3aUETHBIX €AMHUIIBI, 72 aK. yaca 1o BceM opmam 00ydeHusl.

KaJjiengapHbIi IUIaH

No | Ne | HaumenoBanue pasnena | Bumsl yueOHOM gesiTenb- ATtTtecranus MaxkcumanbHbII
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Paszngen 1
CoBpeMeHHbIE aCTIEKThI
A3BUTUS XUMHUH.
1 P 11| 1 7
OCHOBHBIC TIOHSTHS 1
3aKOHBI XUMUHU.
Crtpoenue atoma [lepuo- 3
WYEeCKasi CUCTeMa dJie-
2 | A 7] 2 7 JIP 25
1 MEHTOB B CBETE TEOPUU
(ycTHO/ UCh-
CTPOCHUS aToMa.
MEHHO)
XuMudeckas CBSI3b U
3 CTPOCHHE MOJIEKYIT 7 1 7
OCHOBBI XUMHUYECKOM
4 TEPMOTUHAMUKHN 7 1 7
Pa3nen 2
5 XuMnueckass KHHETUKA 11 1 7 JIP
5 U paBHOBECHE 113 o5
5 PactBopbI. DnekTponu- 11 1 4 7 (ycTHO/ HCh-
THYECKas JIUCCOITUAITHS MEHHO)




7 DIIEKTPOXUMHUYECKHUE 11 1 5 7
TIPOIECCHI
XuMHUYECKas U JJICK-
8 | Tpoxumuueckas Koppo- 7 1 3)
3Hs METAJUIOB

Hroro 7214 | 9/2 | 9/2 54
ATTecTanus pa3iaejioB 50
3auer 50

Hcnonb3yembie popMbl aTTecTaliuu pa3aeios: /I3 — nomainiHee 3aganue (micbMeHHo), JIP — otuer
o aboparopHoit padore (YCTHO)

Coaep:xaHue JIEKIMOHHOTO Kypca

Tema nexkuun. Bonpocsl, oTpadaTbiBaeMble Ha JeKIUU Bcero YuebHo-
4acoB MeToAnYecKoe
obecrneyenne
1 2 3
Jlekums 1. CoBpeMeHHbIe acleKThI pa3BUTHSA XUMHUH. 1 1-9

OcHOBHbIE MOHSITHS M 3aKOHbI XUMHUH.

OcCHOBHBIE TIOHSTHSI XUMHUU: MAaTE€pHs, IOJ€ BEIIECTBO, XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJIa, IPOCTHIE U CIIOKHBIE BEIIECTBA, A0CONIOTHAS U
OTHOCUTEIIbHAs aTOMHAasl Macca, adCOJIIOTHAsE U OTHOCHUTENIbHAS MOJIEKY-
JIApHAasi Macca, MOJIb, MOJISIpHAsl Macca BEIlleCTBa, YUCIIO ABOTaapo, SKBU-
BAJICHT, HKBUBaJeHTHasi Macca. OCHOBHbBIE 3aKOHBI XUMHUHU: COXPAHCHHS
MacChbl M SHEPIrUH, MOCTOSHCTBA COCTaBa, MPOCTHIX OOBEMHBIX OTHOIIIE-
HUS, ABOTagpo, SKBUBAJICHTOB. [IOHATHE XUMHYECKOM peaKIu, CTEXUO-
MeTpuYecKui KO3 UIUEHT, UHIEKC, HCXOJIHbIE BEIIECTBA U MPOJYKTHI
peakuuu

Jleknus 2. Ctpoenue atoma I[lepuoanueckasi cucreMa 3J1€eMEHTOB B 2 1-9
CcBeTe TEOPUHU CTPOECHHA aTOMA. XMMHUYECKas CBA3b U CTPOCHUE MO-
JIeKY.JI

CocrtaB aromHoro sjpa. M3oromsl, nu3o0apbl. Mojenu cTpoeHus: aToma:
MPOTOHHO-HEUTPOHHAss Teopusi, Mojenb TomcoHa, Pesepdopna, bopa,
COBpEMEHHAasi KBaHTOBO-MeXaHHMuecKas Mojenb. [loHsaTue u BUABI cliek-
TpoB. [lonstue opbutanu. Ypasuenue lllpenunrepa. Ksanrossle uncia.
ITpuaumn [laymu. IIpaBuno Xynna. Ilpasuiia Kneukosckoro.

Jleknms 3. XumMuueckasi CBA3b U CTPOCHHE MOJICKY.JI 1 1-9
Baneurnocts. OCHOBHBIE BHUJIbI U XapaKTCPUCTUKHU XUMHYECKOM CBS3H.
KoBanenTtHas cBs3b. loHHas cBsA3b. JIOHOPHO-aKIENTOPHHAs CBs3b. Bo-
J0poiHast CBsi3b. MeTamiueckas CBs3b.

Jlekuusi 4. OCHOBBI XMMHY€CKOIi TEPMOIMHAMUKHI 1 1-9
[TonsiTe TEPMOIUHAMUKH, TEPMOJIUHAMHYECKON CHUCTEMBI, ITapaMeTPOB.
Knaccudukanus cucrem. [lepBblif 3akoH TepMoauHAMUKU. BHYTpeHHss
SHEpTUsi, paboTa W SHTANBNHS CUCTeM. DYHKITUU COCTOSHHS U (HYHKIIUH
nepexona. TeruioBoil 3h(HeKT XMMHUUYECKON peakIuu: 3K30- U SHI0TEp-
MHYECKHE peakiuu. 3akoH ['ecca. DHTpomnus cuctemsbl. TepMoxumMHue-
CKHE€ ypaBHEHHs IMPOIIECCOB. DHTANbIUS 00pa3oBaHus. DHeprus ['nobdca
Y HAIPAaBJIEHHOCTh XUMUYECKHUX PEAKIMM. Y CIOBHS CAMONPOU3BOJIIBHOTO
MPOTEKAHUS XUMUYECKUX PEAKIIUH.

Jleknms 5. XumMnuyeckasi paBHOBecHe 1 KMHETHKA 1 1-9




XuMu4eckoe paBHOBecue cucTeMbl. OOpaTuMble U HEOOpaTUMBbIE peak-
uuu. KoHcTaHTa paBHOBECHS] TOMOTEHHBIX U T'€TEPOTCHHBIX MPOIECCOB.
VYpaBuenue n3orepmbl Bant-I'opda. CmerneHne XMuMUIECKOTO paBHOBE-
cusd u npuHuun Jle [arense. TepMoIMHAMUYECKOE YCIOBUE PaBHOBE-
cusi. CKOpPOCTh pEaKIMK, KUHETUYECKOE YpaBHEHHE PEaKIUu, 3aBUCHU-
MOCTb CKOpPOCTU OT KOHLEeHTpauuu. [Topsanok peakuunu. CKOpOCTH peak-
Ui JUIsl pa3sHbIX MOpAnKoB. KuHeTnueckoe ycioBHe XMMHUYECKOTO paB-
HOBecus. BnusHue TemriepaTypbl Ha CKOPOCTb XUMHUYECKHUX PpEaAKIUi
(npaBwio Bant-I'odda, ypaBHeHne AppeHuyca). DHEpPrusi aKTHBAIUH.
KaranuzaTtopsl.

Jleknus 6. PacTBopbI. DJIEKTPOIUTHYECKAS TUCCONH AL

[TonsiTHE ANEKTPOIUTOB U HEIIEKTPOIUTOB. MIOHBI — KAaTHOHBI, aHUOHBI.
DJIEKTPOJIMTHYECKAs TUccolanusi. MexaHu3M JMccouuranuy — Tuapara-
uus, conbBaTanus. CTeneHb NUCCOIMALUUA — CHIIbHBIC, ClIa0ble, CpeHue
anekTposuThl. KoHcranta mucconumarnuu. Monnele ypaBHeHus. TaOnuia
pactBopumoctu. Cmelienre paBHoBecus. loHHOE Mpou3Be/IeHUE BObI,
pH. UHaukaTopsl.

1-9

Jlekums 7. DileKTpOXuMHYecKHe MPoLecchl.
OKuCINTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb OKUCIICHUS.
IIpoueccel okucieHuss u BoccTaHoBieHHS. CocTaBieHUE YpaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH: METOJOM 3JIEKTPOHHOIO
OanaHca, MOHHO-AJIEKTPOHHBIM MeToaoM. CTpoeHue, crocoObl Mmoiryde-
HUs, CBOilcTBa MeraiioB. PaBHOBecue Ha IpaHUIle METaJI—pacTBOP.
OnexTpoaHblii nmoreHuuan. CTaHIapTHBIA BOJOPOAHBIN AJIEKTpoA. Psn
CTaHJAPTHBIX IEKTPOAHBIX MOTEHUUaANoB. YpaBHeHue HepHcra. ['ainb-
BAHMYECKHUH JIEMEHT. JIEKTPOJBIDKYIIAs CHJIA 3JeMEHTa. DJIEKTPOJIU3
pacriaBoB. PacTBopuMble M HEPACTBOPUMBIE aHOMBL. JIEKTPOJIMU3 pac-
TBOpOB. KaTtonHble U aHOIHBIE MPOLECCHI MPH AIIEKTPOIM3E BOJHBIX pac-
TBOPOB IEKTPOJIMTOB. 3akoHb! Dapajies.

Jlekuust 8. XumMu4yeckasi M 3JIeKTPOXUMHYECKASI KOPPO3US META/LIOB
Kopposus meramnos. Kiaccudukanus KOppo3HOHHBIX MPOIECCOB. . XU-
MUYECKasi KOPpo3usi. DJIEKTPOXUMHUYECKass KOPpo3usi. MexaHu3M dJieK-
TPOXUMHUYECKOU KOppo3uu. Buael nenonspuszanuu. 3amura METaioB OT
KOppOSI/II/I. .3aHII/ITHI)Ie HOKpI)ITI/IﬂI MCTAJNIMYCCKHUEC U HEMCTAJINIMYCCKHUC.
DNeKTpOXUMHYECKas 3allUTa: MPOTEKTOpHas U KaTroaHas. MHruOUTOpsI
KOpPPO3HH

1-9

Ilepeyenb npakTu4ecKux padoT - He NPEeAYCMOTPEeH Y4eOHBIM IIJIAHOM

IlepedyeHb 1a00paTOPHBIX padoT

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

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH 4 1-9
CocraBneHne OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BimsHue

cpenabl Ha peakuuto. Kimaccuduxanms peakuuit

DJIEKTPOJIH3 5 1-9

Oco0eHHOCTH 3JEeKTPOJIM3a BOJHBIX PAacTBOPOB CoJiel, 00pa30BaHHBIX
OECKUCIOPOAHBIMA U KHCIOPOACOAEPKAMMHU KucioTaMu. OcoOeHHO-




CTH D3JIEKTPOJM3a CoJeil, 00pa3oBaHHBIX MeTaIaMH C Pa3IMYHbIMU
AJIEKTPOJIHBIMU NOTEHIIAJIAMH.

3aHaHI/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTLI

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHUs (3a1aHusl)

Bcero
Yacos

YueoHo-
MeTOoAuYecKoe
odecmeueHue

1

3

Jlekuusi 1. CoBpeMeHHbIE aCIeKThl PA3BUTHA XUMHUM.
OcHOBHbIE MIOHATHS U 32AKOHbI XUMHUH..

OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHS MacChl M SHEpPIUH, MOCTOSH-
CTBa COCTaBa, NMPOCTHIX OOBEMHBIX OTHOIICHUS, ABOTraJpo, YIKBUBAJICH-
ToB. [loHATHE XMMHUYECKON pEaKINH, CTEXHOMETPHUUECKU KO3 PUIIH-
€HT, MHJIEKC, UCXOIHbIC BEUIECTBA U TPOAYKTHI PEAKLIUU

1-9

Jleknus 2. Ctpoenue atoma Ilepuoanyeckas cucrema 3JieMEHTOB B
cBeTe TEOPHHU CTPOEHUsSI aTOMAa. XMMH4YeCKas CBA3b H CTPOEHHE MO-
JIeKY.JI

[IpaBuna KiiedkoBCKOro. ONEKTpOHHBbIE KOH(QUTYpallMM aTOMOB H
HOHOB.

[Tepuonnueckuit 3axon .M. MenneneeBa.CTpykTypa MepuoanueCKOM
CUCTEMBI 3JIEMEHTOB: IEPUObI, TPYIIIIBL.

1-9

Jleknus 3. Xumuieckasi CBsi3b U CTPOEHHE MOJIEKYJI

KoBanenTHas cBs3b. MoHHast CBS3b. I[OHOpHO'aKI_IeHTOpHHaH CBA3b.
BOI[OpOI[HaH CBsI3b. MeTannuueckas CBS3b.

1-9

Jleknus 4. OCHOBbI XUMHY€ECKOIH TEPMOAUHAMUKH

TennoBoil 3¢ ekt XuMHUUECKOW peakluu: 3K30- U SHAOTEPMHUYECKUE
peakuuu. 3akoH ['ecca. DHTponus cuctembl. TepMOXUMUYECKHE ypaB-
HEHMsI TPOLECCOB. ODHTaimbNMs oOpa3oBaHus. OHeprus [ubb6ca u
HaIlpaBJIECHHOCTh XUMHUUYECKUX PEAKLIUNA. Y CIIOBHS CaMOIIPOU3BOIBHOTO
IIPOTEKAHNS XMMUYECKHUX PEAKIINH.

1-9

Jleknus 5. Xumuyeckasi paBHOBeCHE U KHHETHKA

CkopocTh peakiuyi, KUHETUYECKOE YpaBHEHUE PEaKIMH, 3aBUCUMOCThb
CKOpOCTH OT KoHLeHTpauuu. Ilopsaok peakiuu. CKOpOCTH peakuuit
JUISL pa3HBIX MOPsIKOB. KMHETHYECKOE yCIIOBHE XMMUYECKOTO paBHOBE-
cus. BiusiHue TemmnepaTypsl Ha CKOPOCTh XMMHUYECKUX peakiuil (mmpa-
Buwio Bant-T'odda, ypaBuenne Appenunyca). DHeprus akrubanuu. Ka-
TaJIU3aTOPBHI.

1-9

Jlekuus 6. PacTBOpbI. DJIeKTPOTUTHYECKAS TUCCOIUALHSA
Koncranra mucconmanuu. Monnsie ypaBuenus. Tabmuia pacTBOpuMoO-
ctu. Cmemenue paHoBecus. MlonHoe npoussenenne Boasl, pH. Muan-
KaTOpBI.

Jleknms 7. DJIeKTPOXUMHYECKHE TPOLECCHI.

1-9




DNEeKTPOABMKYIIAsL CUJIA AJIIEMEHTa. DJEKTPOJIU3 paciuiaBoB. PactBopu-
MbI€ U HEPAaCTBOPUMBIE aHOJBL. JIEKTPOJU3 pacTBOpoB. KaronHele u
AHOJIHBIE TIPOLIECCHI MPH 3JIEKTPOJIM3E BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3akonsl dapages.

Jlekumusa 8. Xumuueckasi H 3JIEKTPOXMMHYECKAs KOPPO3HS MeTAJI- 5 1-9
JIOB
3aluTHBIE MTOKPBITUSA: METAINIMYECKHE U HEMETAJUINYECKUE. OJIEKTPO-
XMMHYECKas 3aluTa: IPOTEKTOpHas U KarojaHas. MHrubutopsl koppo-
3UH

PacuerHo-rpadguyeckasi pabora yueOHbIM IVIAHOM He MPeAYyCMOTpPEHA.
KypcoBasi padoTa y4eOHbIM IJIAHOM He NPeyCMOTPEHA.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH
[Tpu peanuszanuu yuyeOHOro Marepuajia Kypca UCIONb3YIOTCS pa3inyHble 00pa30BaTelIbHbIE TEX-

HOJIOTHH, CIIOCOOCTBYIOIIUE CO3JIaHHIO aTMOC(epbl CBOOOJHON M TBOPUECKOW IUCKYCCHH KaK MEXITY
MPeroIaBaTeNieM H CTYICHTaMHU, TaK U B CTYJCHUYECKOU rpymre. Llenbio mpu 3ToM SBisieTcs BBIpadOTKa y
CTYICHTOB HABBIKOB M KOMIIETCHIIMM, MO3BOJSAIOLUIMX CAMOCTOATEIBHO BECTH HCCIEINOBATEILCKYIO U
Hay4YHO-II€JarOrH4ecKyto padory.

AynuTOpHBIE 3aHATHS IPOBOAATCS B BUIE JEKUUM ¢ ucnoas3oBanueM [IK u koMnberoTepHOro mpo-
eKTOpa; JJabOpaTOPHBIX 3aHATHH — B OCHAIlEHHON NpuOopamMH M peakTuBamu Jiaboparopuu (aya. 536).
CamocrosiTenbHast paboTa CTyI€HTOB IIPOBOJUTCS O]l PYKOBOACTBOM IIPENOIAaBaTElNsl, C OKa3aHUEM KOH-
CyJbTALMM U MOMOLIY NPU MOJATOTOBKE U BBIIIOJHEHUU JIOMAIIHUX 3aJJaHUH

DoH/ OLIEHOYHBIX CPEACTB

@DOH/JT OIIEHOYHBIX CPEJCTB MO AUCIUIIUHE 00ECIIeYnBaET MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe-
3yJIbTAaTOB OOy4eHHs (KOMIIETCHIIMI M UX MHANUKATOPOB) MOCPEJICTBOM MEPONPHUATHNA TEKYIIETO, pyOekK-
HOTO ¥ TPOMEKYTOUYHOTO KOHTPOJIS 10 AUCITUTUTHHE.

CBs13p MeXTY HOPMUPYEMBIMU KOMIETEHIIUAMU U (DOpMaMU KOHTPOJISI UX OCBOEHUS TPEICTaBIIe-
Ha B CJIeyIOIIeH TabuIle:

HaumenoBanue
Ne | xontpomupye- | Konx m HamMeHOBaHWE MHIUKATOPA JOCTUKEHUS HaumenoBanue
/Tl | MBIX pa3feiioB KOMITETCHITHIA OILIEHOYHOT'O CPe/ICTBA
(Tempr)
Bxo/1HOI KOHTPOJIb
3-YKE-1, Y-YKE-1, B-VKE-1 Bonpoce! BX01HOTO KOH-
1 | Bce Tembl 3-0OI1K-2 , V-OIIK-2 Tpons

ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 3-VKE-1 , V-VKE-1, B-YKE-1 , Jlomaniaue 3amanue
3-OIlK-2 , Y-OIIK-2 , B-OIIK-2 Otuer no 1abopaTopHoOit
Bce Tembl 3-VKII-3 , Y-YKII-3 ,B-VKII-3 pabote
TectupoBanue

KonrtposnbHas pabota

[IpomexxkyTouHas arrectanus

3 | 3auer YKE-1, YKII-3, OIIK-2 Bormpocsl k 3auery




Oyenounvie cpedcmaa 0is 6X0OH020 KOHMPOJisi IPENICTABIIIOT CO00# BOMPOCHI, KOTOPBIE 3a1af0T-
Csl CTyJIeHTaM B MUCbMEHHOHU (opme. AHHOTAIMS PUBEICHA HIDKE.
B kadecTBe oyenounoco cpedcmea mekywe2o KOHmMpOJisi OUHOU POPMBI OOYUEHUS UCIIOIB3YIOTCS

3aluTa JOMAIIHKUX 3a/laHui (MIUCbMEHHO U YCTHO), YCTHBIM OTYeT 1Mo J1abopaTopHoit paboTe, TecT (MUCh-
MEHHO). AHHOTalluu JIOMAIllHETo 3aJjaHusl, TeCTa U MPUMEPHBIN MepeueHb BOMPOCOB Ul OTYEeTa IO Jia-
O0opaTopHO# paboTe MPUBEACHBI HIKE.

B kauectBe oyenounoco cpedcmea mexywe2o KoHmpo.isa OYHO-3209HOM (opMbl 0OyueHHs HC-
MOJIB3YIOTCS  3alllUTa JOMAITHUX 3aJaHuii (MMCBMEHHO U YCTHO), YCTHBIM OTUeT 1o jJaboparopHoii pabo-
Te. AHHOTallMK JOMAlIHero 3aJaHusi U MPUMEPHBIN NepeyeHb BOMPOCOB UId OTYETa MO JIabopaTOpHOH
paboTe npuBeaEHBI HUXKE.

B kauectBe oyenounozo cpedcmea mexkyueco KOHmMpoasA 3a09HON GOPMBI 00YUCHHS HCIIONB3YIOT-
Cs 3allMTa JIOMAIHUX 33JaHuil (MMCHMEHHO M YCTHO), YCTHBIH OTYET MO JIaDopaTOpHOW padoTre, KOH-
TpOJbHAs paboTa (MMCbMEHHO). AHHOTAIlUM JOMAIIHETO 3a/laHus, KOHTPOJIbHOI paboThl U MPUMEPHBIN
nepeyeHb BOMPOCOB I OTUETA 0 J1abopaTOpHOM paboTe MPUBEACHBI HIDKE.

B kauecTBe OLIEHOUHOrO CpeACTBAa ammecmayuu pasoena UCHoIb3yeTcs KOHTpoiab uroros (K1),
KOTOPBIH MpeACTaBIseT COO0H CyMMY pe3y/IbTaTOB OLIEHOYHBIX CPEJICTB TEKYILIETO KOHTPOJISL.
na npomesicymournotl ammecmayuu TPELyCMOTPEHBl TEOPETUUYECKUE BOMPOCHI, MPUBEICHHBIC

HUXKE.
[To uroram oOyueHuUsl BBICTABIICTCS 3auem.
Bonpochl BX0JJHOT0 KOHTPOJISA

K xakomy kiaccy BemectB orHocutcst HCI

Kaxwne knaccel HCOPIraHMYCCKUX BCHICCTB BrI 3naeTe. HpI/IBCI[I/ITe IIPUMCPLI

Yem oTmyaroTcs OpraHnyecKre COeqMHEHUs OT Heopraundeckux. [Ipusenure npumepsl.

Yro Takoe MOJIb?

gl B[ W N -

PaccraBpre K03 (PUIIMEHTHI B ypaBHEHHH XUMUYECKON PEaKIIH:
NaOH+H2S04=Na2S04+H20

6 | Beruucaure Mosiekysipayro Maccy H2SO4

IIpumep nomaniHero 3aganus

Bapuant 3agmanusa

Ne 1 1. O6BsicHuTe CYyTh MOJIETH CTpoeHus aroma Pesepdopaa, ocBeTute ee HeJOCTATKHU.
[IpuBenuTe pucyHOK

2. Onpenenute U NpeACTaBbTE B TAOTMYHOM BHJI€ KBAHTOBBIC , a TAK)KE HAMUIIUTE
3JIEKTPOHHBIEC (OPMYITBI aTOMA KPeMHHUs Si ¥ IBYX 3JIEMEHTOB, CIICIYIONINX 3a aTo-
MOM KPEMHHSI Yepe3 JBa U YEThIPE MOPSAIKOBBIX HOMEpPA COOTBETCTBEHHO

3. UeMy paBHBI CIHHOBBIE YKCJIA DJIEKTPOHOB Ha MOCJIEIHEM YHEPIrETHUECKOM YPOBHE
aToma KpemHus. YTo 310 03Hayaer?

Ne2 1. OObsicHuTE CyTh MOJIeNH CTpoeHust aroma Tomcona. IlpuBeaure pucyHnok

2. Onpenenute U NIPEACTaBbTE B TAOTMYHOM BHJI€ KBAHTOBBIC , @ TAK)KE HAMTUIIUTE
aneKTpoHHBIE (hopmynbel atToMa hochopa P 1 1ByX 2eMEeHTOB, CIEAYIONINX 32 aTOMOM
(docdopa uepes Ba U YETHIPE MOPSIKOBBIX HOMEPA COOTBETCTBEHHO

3. qCMy PpaBHbI MArHUTHBIC YHCJIa 3JICKTPOHOB HA MOCJICIHEM SHCPICTHYICCKOM




\ YpPOBHE aTroMa KpeMHHs. YTO 3TO 03HayaeT?

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOM Pad0ThI
Howmep BapranTa COOTBETCTBYET JBYM MOCIEAHUM IU(paM B 3a4ETHON KHIKKE.

Howmep Bapuan- | Homepa 3amaHuii, 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 coBpemeHHasi ¢opMynupoBKa nepuoaudeckoro 3akona [[.M. MenneneeBa. 3HaueHue
MIEPUOJUYECKOI0 3aKOHA.

2 Kakue BUJIbI XUMUYECKHUX CBsi3ei Bbl 3HaeTe? OQUMHAKOBBIN JIM BUJ CBSI3U B CICIYIOLIUX MOJIE-
kynax: HCI, CI2, NaCl? Uro na3biBaercs sueprueil cBsa3u? Kakyio pazMepHOCTh UMEET SHEPTus CBSI3U?
Yro Ha3pIBaeTCA JJIMHOU CBI3U?

3. O6pa3zoBaHue CEPOBOAOPOIA M3 MIPOCTHIX BEIIECTB MPOTEKAET Mo ypaBHeHUIo: H2 () + Spom0O
=H2S(r); H°x.p.=-— 20,15 x/Ixx. Ucxoast u3 3HaueHnii S0298, COOTBETCTBYIONINX BEIICCTB MPEACINUTE
AS0 298 u AGO 298 s 3T0# peakuuu.

4. Peakuus unet no ypaBHeHuto A(r) + 2B(r) = C(r). Ilpu ycraHoBIeHHH paBHOBECHS KOHIICH-
TpallMu ydacTBYIOUIMX B peakuuu BemecTB paBHB: Ca=0,06 mons/n, Cg= 0,12 mons/m, Cc = 0,0216
MOJIb/T. BeIuuCIINTE KOHCTAHTY PAaBHOBECHS M UCXOIHBIE KOHIIEHTpAIlMH BemecTB A u B.

5. Temneparypa kurnenusi BOgHOro pactBopa caxapo3sl CioH20011  paBna 101,4 oC. Kpuocko-
nuyeckas koncranta Bogsl 1,86 °C. Borunciute TEeMIIEpaTypy KpUCTAJUTH3AIMHN PACTBOPA.

6. CocTaBbTe MOJIEKYJSIPHBIE M MOHHO-MOJICKYJIIPHBIE YPAaBHEHMsI PEaKIMi B3aUMOJCUCTBUS B
pactBopax Mexay Na2CO3 u Ba(OH)2.

7. OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU MTPOTEKAIOT MO cxeMaM. COCTaBbTE AJIEKTPOHHBIE
yYpaBHEHHUS U Ha OCHOBAHUHU MX PaccTaBbTe KOAPPUIMEHTH B YpaBHEHHSIX peakiuil. s Kaxaon peak-
LU YKAXKUTE, KAKOe BEIIECTBO SBJISICTCS OKHCIUTENEM, KAKOE — BOCCTAHOBHUTEIIEM; KaKO€ BEIECTBO
OKUCJIIETCS, KaKO€ — BOCCTAHABIMBACTCS:

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

6) KCIO3 + H202 = KCI + 02 + H20

8. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU MTPOTEKAIOT 10 cxeMaM. COCTaBbTE DJIEKTPOHHBIE
ypaBHEHHUS U Ha OCHOBAHUHU MX paccTaBbTe KO3 (UIIMEHTHI B ypaBHEHUAX peakiuil. [ kaxxaoii peak-
U YKAXKHUTE, KAaKOe BEIIECTBO SBJISIETCS OKHCIUTENIEM, KAKO€ — BOCCTAHOBHUTENIEM; KaKO€ BEIECTBO
OKHUCJISIETCS, KAKOE — BOCCTAHABIMBAETCSA:

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

9. MapranneBblil JIEKTPOJI B paCTBOPE €ro COJM uMeeT noTeHnman - 1,23 B. Beruucnure xon-
[EHTPAaLNI0 HOHOB Mn2+ (B MOIB/M).

10. Dnextponu3 pactBopa Na2SO4 nmpoBomwmm mipu cuiie Toka 4 A B Tteuenue 2 4. CocTaBpTe
ANEKTPOHHBIE ypaBHEHUS MPOIECCOB, MPOUCXOIAIINX Ha dNeKTpoax. Kakas macca BOJbI IPU 3TOM pas-
JIOKUJach U YeMY paBeH 00beM Ia3oB (H.y.), BBIICTUBUIMXCS Ha KaToJie U aHoae?

IIpumepHBIE BONIPOCHI K 0TUYETY 1O J1a0opaTopHOil padore:

Pacckaxxute cymHocTh 3kcniepumenTa Ne 1 B 1abopatopHoii pabore «IeKTpOIn3»

[TpuBenuTe BbIBOA MO SKcriepuMeHTy Ne 1 B mabopaTopHoi paboTe « IJIEKTPOIIN3»

I[aﬁTe OMPCACIICHUC TOHATUIO 3JICKTPOJIN3a

Bl W[N] -

Kakmne BHUJIBI DJICKTPOAOB UCITIOJIB3YOTCA B OKCIICPHUMEHTC

Chnucok TCOPETHYCCKHUX BOITPOCOB K 3a9€TYy

1 | IlousTue marepuu. BemectBo, nosne.




ITonsiTue aTroma, MOJIEKYJIbl. XUMUYECKHUM DJIEMEHT

3 | llonarue maccol. AToMHasi eiMHULIA Macchl. OTHOCUTENbHAS aTOMHAS U MOJIEKYJISIpHAsl Macca.

4 ITocrosiunast ABorazipo. 3akoH ABorajipo. MoJsipHas Macca

5 Annorponus. [Ipumepsl

6 [TonsiTne xXumudceckoi peakiuu. Kinaccuduxaius peakimid.

7 ITonsTHe ssanepHOro MaccoBoro uucia. Hykmunasl, Buisl

8 IIpOoTOHHO-HENTPOHHAS TEOPHsI CTPOEHUS aToMa

9 Mogenb crpoenust atoma TomcoHna

10 | IlonsTHE TEpMOIMHAMUKU, TEPMOJAMHAMUYECKON cuCTEMBI, TapaMeTpoB. Knaccudukaius cuctem.

11 | IlepBslii 3aK0H TepMOAUHAMUKU. BHYTpeHHSIS 2HEprusi, paboTa U SHTAIIBIIUS CUCTEM.

12 | TemnoBoit 3 hekT XUMUYECKON peaKkIuu: IK30- U SHIO0TepMHUUECKHEe peakiuu. 3akoH ['ecca.

13 | Xumuueckoe paBHOBecHe cucTeMbl. OOpaTuMbie U HeoOpaTuMble peakunu. KoHcTanTa paBHOBecHs

14 | Cmemenne xumMuueckoro pasHoBecus u npuniun Jle latense.

15 | CkopocTh peakuyy, KHHETUYECKOE YPaBHEHUE PEaKllii, 3aBUCUMOCTb CKOPOCTH OT KOHIIEHTPALUH.
[Topsinok peakuumu.

16 | [loHsATHE PITEKTPOIUTOB M HEAIEKTPOIUTOB. FIOHBI — KATHOHBI, aHUOHBI.

17 | Dnexrponutuyeckas nucconnanus. Mexanusm IUcCOLMaluy — FUApaTalys, CoJibBaTalus.

18 | Crenenp qucconualiy — CHIbHBIC, CIIA0bIe, CPETHHUE DICKTPOJIATHI.

19 | OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakliuu. CTeneHb OKUCIIEHUS.

20 | YpaBuenue HepHcra. ['anpBaHMUYECKHIl 371€MEHT.

21 | DnekTponn3 pacTBOpoB. 3akoHbl Dapaes.

21 | Koppo3sus metaiuioB. Knaccuukanus KOppO3UOHHBIX IPOLIECCOB. .

22 | Xumudeckast KOppo3us. DJIEKTPOXUMHUYECKast KOPPO3UsI.

23 | 3ammTa METaJUIOB OT KOPPO3UH. .3alIUTHBIC TIOKPBITHS: DIIEKTPOXUMUYECKas 3aIlliTa

ITo utoram o0y4eHusi BLICTABJISACTCS 3auem.

IIkaJjabl olleHKH 00pa30BaTeJIbHBIX J0CTHKEHU
[IIxama oreHKN BXOJHOTO KOHTPOJIsS, OTYETA 110 JJTabopaToOpHOH padoTe:

- 3a4YTCHO - 3a/IaHUC BBIIIOJIHCHO BEPHO, CIAHO B YCTAHOBJICHHBIC CPOKH




- HC 3a4TCHO- 3aJaHHUC HE BBIIIOJHCHO, BBIIIOJIHCHO C OH_II/I6K3.MI/I, KOTOPBIC TpCGyGTCH HCIIPAaBUTb, WA
CAaHO IMOCJIC YCTAHOBJIICHHOI'O CPOKa

HIkana oneHKH TecTa, JOMALIHEr0 3aJaHUSA, KOHTPOJIbHOH PadoThHI (OLEHUBAETCHA B IPO-
EeHTAax):
IMpoueHTsI

TpeOoBaHMsI K 3HAHUAM

100-85 OTBeThl Ha MOCTaBJIIEHHBIE BOIIPOCHI MIOJIHbIE, YETKUE U pa3BEepHYThIE. Pemienns 3anau
JIOTMYHBI, JOKa3aTeIbHbl U IEMOHCTPUPYIOT aHAIUTUYECKUE U TBOPUECKUE CIIOCOOHO-

CTH CTYJICHTA.

84-70 I[aI-OTCH IIOJIHBIC OTBETHI Ha ITOCTABJICHHBIC BOIIPOCHI. Ilokazano YMCHHC BbIACIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBA3U. HpI/I pemicHuK 3ada4 AONYIICHBI HC3HAYUTCIBbHBIC

OH_II/I6KI/I, HCITPABJICHHBIC C IIOMOIIBIO «HABOJAAIIMX>» BOIIPOCOB IIPEIIOAABATEIIA.

69-60 OTBeThl Ha BOIIPOCHI M PELIEHUS NIOCTABIEHHBIX 3a7ja4 HEJJOCTaTOYHO NoJHble. Jloruka
U MIOCJIEZI0BATEIbHOCTD B PEIICHNUH 3a/1ad UMEIOT HapylleHus. B oTBeTax oTCyTCTBYIOT
BBIBOJIbI.

OneHku TecTa, JOMAIIHEro 3aJlaHusl, KOHTPOJIbHON paboThl (B 0ayuiax) BBICUUTHIBAIOTCS IIYTEM
IIPOU3BEICHUS MPEIBAPUTEIBHO BBIIEJICHHOIO KOJUYECTBa 0ayuloB (B mpejenax paszesia) U BETMUYHHbI

BBICTABJICHHOI'O IIPOLICHTA.

IlIxkana omeHMBaHNUA 3a4eTa M0 JUCHUILINHE «XMMHSI:

banisl
(utoroBoit
PEUTHHTOBOI
OLIEHKH)

Ouenka (0as
3a OTBET Ha
3auere)

TpeGoBanus Kk 3HAHUAM

100-60

«3aumenoy
50-30 6annos

— OneHka <«3ayTeHO» €CIM OH HUMEET 3HaHWs OCHOBHOI'O
MaTepuaia, €clii OH IMPOYHO YCBOWJ MPOTpaMMHBIA MaTepua,
MIOCJIEZI0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €ro M3JaraeTr ero
Ha 3a4ere, BiaJieeT HEOOXOAMMBIMM HAaBBIKAMU U NpPHUEMaMHU HX
BBITIOJIHEHMSI, YMEET TECHO YBSI3bIBATh TEOPHIO C IPAKTUKON

— VYueOHble JOCTUKEHUS B CEMECTPOBBIN NMEPUOJ U pe3yIbTaTaMu
pYOEXKHOrO KOHTPOJSL JIEMOHCTPUPYIOT JOCTAaTOYHYIO CTENEHb
OBJIAJICHUS IPOTPAaMMHBIM MaTEPUAJIOM.

60-0

«He 3aYMmeHo»
29-0 6annoe

— OrmeHka «HE 3a4TEHO» BBICTABISAETCS CTYIEHTY, KOTOpBIH He
3HAeT 3HAYUTEJIbHON 4acTu MPOrpaMMHOI0 MaTepuania, JOIMyCKaeT
cyliecTBeHHble OIMOKM. Kak mpaBmiio, OlLEHKAa «HE 3a4TE€HO»
CTaBUTCSl CTyJIEHTaM, KOTOpbI€ HE MOTYT NpPOJOJIKUTh OO0ydeHHE
0€e3 OMOIHUTEIBHBIX 3aHATHH MO0 COOTBETCTBYIOIIEH TUCIMITIIMHE.
— VYueOHble JOCTHKEHUS B CEMECTPOBBIN NMEPUOJI U pe3yIbTaTaMu
pYOEXKHOrO KOHTpPOJS JAEMOHCTPUPOBAIUM HE BBICOKYIO CTENEHb
OBJIaJICHUS IPOTPAaMMHBIM MaTEPHaIOM 10 MUHUMAJIbHOM IJIaHKE.

Y4eOHO-MeTOAUYEeCKOE U HHPOPMAIIMOHHOE o0ecriedyeHHe y4eOHOW AU CIUTLIU-
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6. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumuueckas kunetnka: y4. nocooue / B.B byna-
HoB, T.H. JlomoBa, B.B. PeiOkun. — CI16: Jlans, 2014. — 288 c.

https://e.lanbook.com/reader/book/42196/#1

7. bunos JI.LH. COopHuk 3a1a4 ¥ ynpaxHeHu# o obmeil xumuu: yueonoe nocodue / JI.H. bau-
o, U.JI. [lepdunonra, T.B. Cokonoa. — Cankr-IletepOypr: Jlans, 2016. — 188 c.

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

8. Cunmnpira WM.H. Meronuueckue ykazaHuss K JabopaTopHoil pabore «OKHCIUTENBHO-
BOCCTaHOBUTENbHbBIE peakuumny. - banakoso: BUTU HUAY MU®U, B anpobdauuu. - 16 c.

9. CununbiHa M.H. Metonndeckue ykasaHus K jabopaTtopHoil pabote «DnekTponus». - banako-
Bo: BUTU HUAY MU®DMU, B anpobarnuu. - 16 c.
[TporpamMmmHuoe obecrieueHue u IHTepHET-pecypehl:
1. TIO Microsoft Office PowerPoint 2007.

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

3. ChemSpider — moptan moucka u HHGOPMAIMHA O XUMHUUECKHX COCTUHECHHSIX
4. http://www.chem.msu.su/rus/elibrary/ - mopran 31eKTpOHHOH OHMOIMOTEKH MO XUMHUH
5 http://www.chemnet.ru - Ilopran ¢yHZaMEHTANBHOTO XHMHUYECKOro oOpaszoBaHusi Poccun

[DnekTpoHHBIH pecypc] — Pexxum nocryna:

6 http://school-sector.relarn.ru/nsm/ - Xumwust a1 BCEX: MUTFOCTPUPOBAHHBIE MaTepHAlIbl IO 00-
1IeH, OPraHMYECKON 1 HEOPTAHUYECKOW XNMHH

MarepuajbHO-TEXHHYECKOE O0ecneyeHue y41eOHOM U CUUIIIMHbI
Yuebuas ayauropus (aya.536)

Ob6opynoBanue:
Habop XMMHUYECKHX PEaKTHBOB U MOCY/IbI
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Brempsimurtens 3582 nis nabopaTopHOit paboThI

[kad BeITSKHON ¢ BeTpoeHHBIM BenTmiaropom BEHTC 150 BKO

Y4yeOnas ayautopus (aya.535)

O6opynoBanue:

Kommiekt MynbTumMeiuitHOro 000pyaoBaHus (IpoeKTop, sKpaH, kommnbiotep, MBI, konoHkn)

Momnutop Lenovo,

[Ipoexktop BENG,

Okpad Lumien,

Kononku Genius

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

OmneparuBHas namsth - 4Gb

JIunieH3noHHOE M CBOOOHOE MPOrpaMMHOE oOecrieueHre 00Iero u npodecCHoHaIbHOTO Ha3HAYe-
unus: MS Windows, MS Office Professional, Kaspersky Security

YueOHO-MeToAN4YeCKHe PEKOMEHIAIMHU ISl CTY/ICHTOB

1. Yka3aHus Ui NPOCJAYIIMBAHUS JeKIHMT

Hepe[{ HavaJIoM 3aHATHI BHUMATEIILHO O3HAKOMHUTLCS C y‘~IC6HBIM IJIaHOM IIPOBCACHU A JIGKIII/II;'I u
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATypPHI.

Hepeﬂ IIOCCIICHUEM oqepenHoﬁ JICKIIMH OCBCXXUTH B ITaMsATH OCHOBHBIC KOHICIIITUHN HpOfIIICHHOFO
panee marepuaia. [loqroToBuThs npu HEOOXOAMMOCTH BOIIPOCHI MpernoaaBaTento. He Hamo onacatsces, 4To
BOIPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nekuun ocHOBHOE BHUMaHME CJEIyeT yAeIATh He (opMyIaM U MaTeMaTHYECKUM BBIKJIAJIKaM,
a CoJIep’KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEEIEHUSAM U IOCTAaHOBKAM 3ajiau.

B nporecce n3ydeHus JIEKIMOHHOTO Kypca HEOOXOIMMO 10 BO3MOKHOCTH 4aCTO BO3BPAILAThCS K
OCHOBHBIM TIOHSTHSM M METOJ/IaM PEIIeHHs 33134 (374eCh BO3MOKEH BHIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

KenareapbHO MCIOMB30BaTh KOHCIEKTHI JICKHI/II;'I, B KOTOPBIX HUCIIOJB3YCTCA NpHUHATad MMpErnogaBa-
TeJeM cucTeMa 0003HauYeHUH.

i 6onee moapoOHOTo M3y4deHHs! Kypca cieayeT paboTaTh ¢ PEKOMEHJOBaHHBIMHU JIUTEPATYp-
HBIMU MCTOYHUKAMH U BHOBb MOSIBIISIOLIMMUCS UCTOUHUKAMHU.

2. Yka3aHusi 11 BbIIOJIHEHH J1a00opaTOpHBIX padoT

Cobnronate TpeOOBaHUS TEXHUKH 0€30MacHOCTH, /ISl YEro MpociaylaTh He0OXOUMbIE pa3bsicHe-
HUS O IPAaBUJIBHOCTH TMOBEICHUS B 1TAOOPAaTOPHH.

[lepen BbImONHEHUEM J1a0OpPATOPHO PabOTHI MPOBECTH CAMOCTOSTENHFHO TOATOTOBKY K pabore
HU3YUYUB OCHOBHBLIC TCOPCTHUUYCCKHEC IMOJIOKCHHA, 3HAHUC KOTOPBIX HCO6XOI[I/IMO JJIs1 OCMBICIIEHHOI'O BBbI-
MOJIHEHUS pabOTHI.

B mporiecce BeimoHeHMs paObOTHI CIIEAYET MOCTOSHHO OOIIATHCS ¢ MPEroiaBaTesieM, He JI0IycKast
110 BO3MO>KHOCTH HENPABUJIbHBIX AEHCTBUI.

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

IIpu cnave 3aueta Mo paboTe MOATOTOBUTH OTYET O MPOJENaHHON padoTe, I/ie JODKHBI OBITh OT-
pa’keHbl OCHOBHBIE PE3YJIbTAThI U BHIBOJIBI.

3.Yka3aHus 1Jis1 BbIIIOJTHEHUS] CAMOCTOSATEIbHON padoThl

[TonyunTs y nmpenojaBaresns 3aJaHUE U CIIHCOK PEKOMEHJIOBAHHOW JTepaTypsrl. M3ydenue Teo-
PETHUYECKUX BOIPOCOB CICAYCT IMPOBOAWUTH MO BO3MOXXHOCTH CAMOCTOATCIBHO, HO IIPU 3aTPYAHCHHAX
oOpamiaThCs K MPEno1aBaTelo.



[ToAroTOBUTH MUCEMEHHBIN OTYET O MPOICITAHHON padoTe.

[Tpu BBIMONMHEHUHN (POHTANBHBIX 33JaHUHN MO YCMOTPEHMIO IPEToaaBaTeliss padboTa MOXKET OBbITh
olleHeHa 0e3 MUCHhMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIBHBIC BOIPOCHI, NP YCIOBUU aKTHB-
HOM caMOCTOSTENbHON PabOTHI.

HOI[I‘OTOBI/ITB OTBECTHI Ha KOHTpOJIBHBIG BOHpOCBI.

MeTozmqecmle PEKOMEHIANUN NI npenoz{aBaTeneﬁ

1. Yka3zanus 1Jisi NpoBeAeHUus JeKuui

Ha nepBoii BBOAHOM JieKLIMHU cAeIaTh 00U 0030p copepKaHus Kypca U OTMETUTh HOBBIE METO/IbI
Y TIOJIXO/IBI K PEIICHUIO 33/1a4, pacCCMaTPUBAEMBIX B KypCe, JOBECTH JI0 CTYIEHTOB TpeOoBaHUs Kadenpsl,
OTBETUTH Ha BOIIPOCHI.

[Tpu mOArOTOBKE K JEKIIMOHHBIM 3aHATHAM HEOOXOIMMO MPOAYMATh IJIaH €ro MPOBEJICHUS, COAEP-
’KaHUE BCTYMUTEIHbHON, OCHOBHOM M 3aKJIIOUYUTEILHONW YacTH JIEKIIMH, 03HAKOMHUTHCSI C HOBUHKAMH y4e0-
HOW M METOIMNYECKOH JUTepaTypbl, NyOINKALUAMI NEPUOIUYECKOM MeyaTH 10 TeMe JIEKLIMOHHOTO 3aHs-
TUSA. YTOUHUTH IJIaH MPOBEJCHUS CEMUHAPCKOTO 3aHATHSA 10 TeMe Jiekuuu. [lepen u3noxenuem Tekyie-
ro JIEKLMOHHOTO MaTepHajga HallOMHUTh 00 OCHOBHBIX UTOTraX, JJOCTUTHYTHIX HA MPEAbIAYILUX JCKIHIX.
C 3T0i1 1enblo 337aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU M OCYILECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHUS
CTYJCHTOB.

B xozxe nexkunoHHOro 3aHATHS MPENojaBaTeib AOJHKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JIOMOJIHUTEIBHON JTUTEPATYpPHI 110 TeMe 3aHsTus. PackpbiBas
coJiepyKaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYACHTOB Ha OCHOBHBIX KaTE€ropusx, siBjie-
HUSX U Ipoleccax, 0OCOOEHHOCTAX UX IpPOTeKaHMsA. PacKpblBaTh CYIIHOCTb U COJAEP)KAaHHE PA3TUUHBIX
TOUEK 3PEHUS U HayYHBIX MTOJX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHUN U MPOLIECCOB.

Crnenyer apryMeHTUpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETUYECKUM
Bonpocam. [IpuBoauTh npumepsl. 3a1aBaTh M0 X0y U3JI0KEHH JIEKIIHOHHOTO MaTepualla pUTOpUIECKUe
BOIIPOCHI U CAMOMY /1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIIMM MBICIIUTEIbHON JAESITEbHOCTH
CTYJICHTOB, TOBBIIIEHUIO UX BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepxanuto. [Ipenonasa-
T€b JIOJDKEH PYKOBOAUTH pabOTOM CTYJEHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOIO MaTepuana, Moj-
YepKUBaTh HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH HM3y4aeMOH TeMbI, 0000
BbI/IETISS, KaTeropHalibHbIM anmnapaT. B 3akmrounTenbHON 4acTH JIEKIIMK HEOOX0IUMO COpMYyIUpOBaThH
o011Ke BBIBO/IBI 110 TEME, PAaCKpPhIBAIOIUE COAEP)KaHUE BCEX BOIPOCOB, NOCTABJIEHHBIX B JEKIMH. O0b-
SBUTH IIJIaH OYEPENHOTO NMPAKTUYECKOTO 3aHITHS, AaTh KPATKUE PEKOMEHIAIMH IO MOATOTOBKE CTYIEH-
TOB K ceMHHapy. OnpenennTs MECTO U BPEMS KOHCYJbTAllUU CTYJEHTAaM, IOXEJIaBIIUM BBICTYIIUTh Ha
CeMUHape C IOKJIaJaMU U pedepaTaMu.

Ha nocnenneit nekuuu yaenuts BpeMs A 0030pa Hanbojiee BaXKHBIX IMOJIOXKEHUH, pacCCMOTpPEH-
HBIX B Kypce.

2. Yka3zanus Ui NpoBeeHNsl J1a00paTOPHBIX 3aHATHH.

CobmoiaTh TpeOOBaHUS TEXHUKH 0€30IaCHOCTH U MPOBOJUTH HEOOXOIUMBIE PA3bSICHEHUS O Mpa-
BUJIBHOCTH MOBEJICHUS B J1aOOPaTOPUH.

Ilepen BbIMOIHEHHEM J1TAOOPATOPHON PAOOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYJEHTOB, HAallOM-
HUTb U OOCYIUTh OCHOBHBIE TEOPETHUECKUE TOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJISi OCMBICIICH-
HOTO BBITTOJIHEHHSI paloT.

B mporuecce BbInoHEHUsT pabOThI clieAyeT MOCTOSIHHO O0IIAThCs CO CTYIEHTaMH, HE J0IycKasl 1o
BO3MOKHOCTH UX HETPABWIBHBIX IEUCTBUM.

TpeboBatb, 4YTOOBI OCHOBHBIE PE3yJbTaThl HKCIIEPUMEHTOB ObUIM 3a(UKCUPOBAaHbI CTYIEHTaMHU B



NHCEMEHHOM BUJIE.

[Tpu npueme 3auera 1Mo padore TpeOOBATH OTUET O MPOJAEIAHHON paboTe, Il JOIKHBI OBITh OTpa-
’KEHbI OCHOBHBIE PE3YJIbTAThl M BHIBOIBI.

3.Yka3zaHusl 10 KOHTPOJIIO CAMOCTOSITe/IbHOM pPadoThI CTY/IEHTOB

[To ycMOTpeHuIo mpenoaaBatelis 3alaHue Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBITh MHAMBHUIY-
AJTBHBIM WIIN (PPOHTAIIBHBIM.

[Tpu ucmonp30BaHUM MHAMBUAYAJIbHBIX 3aJaHUN TpeOOBATh OT CTYAEHTAa NMUCHMEHHBI OTYET O
IPOJICIAHHOM padoTe.

[Tpu npumeneHnn (HPOHTANBHBIX 3a/laHUK BECTH KOJUIEKTUBHBIE OOCYXKIEHHS CO CTYyACHTAaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKECHHH.

C nenpi0 KOHTPOJIS KauecTBa BBHIIIOJHEHUS CAaMOCTOATENBHOM paboThl TpeOOBAaTh MHAMBHYaTb-

HBIE OTYETHI (JOMYCTUMO BMECTO MUCHMEHHOTO OTYETa MPUMEHATh UHAWBUAYaIbHBIE KOHTPOJIBHBIE BO-
IIPOCHI).

[IporpamMma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUOU u yueOHBIM TIIaHOM
OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl 1Mo HampasieHuto noarotoBku 13.03.01 TemmosHeprernka u

TEMIOTEXHUKA.
PaGouyro mporpammy cocTaBHII AOLEHT @ 3epHbimkiHa A. A.
/‘,/2!] -
Peuensenr: moueHT 4/ /S ; 3y6osa H.T'.
407/ -

c

[Iporpamma onoOpena Ha 3acemanun YMKH 13.03.01 TemosHepreTrika U TEIUIOTEXHHKA OT
15.11.2021 rona, mpoTokos Ne2.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUT Pasysaes A.B.



