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]_IeJII) O0CBOCHHUSA NTUCIHMUIIJINHBI

OCHOBHOHM 1LIENBIO TMPENOJAaBaHUs JTUCHUIUIUHBI «XUMUS» SIBISETCS PACIIMPEHUE HUMEIOIINXCSA
MPEJICTABJICHAA W TIOMOIb B MPHOOPETEHUU HOBBIX 3HAHUK B 0OJACTH XMMHH, KOTOPBIE MO3BOJIST
OyaymmM mpodeccroHaliaM peniaTh 3a7a4d HHHOBAIMOHHOTO Pa3BUTUS SKOHOMHUKH, BKITFOYAsT CO3/IaHUE
HOBBIX TEXHOJIOTHH, OOECIEUYMBAIOIIUX TIOBBIIIICHUE Tpyna,

MMPOU3BOAUTCIIBHOCTU SHEPro- u

pecypcocOepexeHue, OXpaHy OKpYKaroIei cpebl.

Mecto nucuuminnbl B crpykrype OOII BO

N3ydenne kypca «XUMHW» CBSI3AHO C HEOOXOJIMMOCTHIO 3HAHWH OCHOB MAaTeMaTHKH, (DHU3HKH,
MH(POPMATHUKH, IIUPOKOE HCIOJIH30BAHWE KOTOPHIX HE TOJBKO JAa€T BO3MOKHOCTH HambOJee TOYHO
BBIPA3UTh TEOPETHYECKHUE 3aKOHOMEPHOCTH, HO U SBIAETCS HEOOXOAUMBIM HHCTPYMEHTOM UX
YCTaHOBJICHUS.

JI71s1 OCBOCHUS TUCITUTUTMHBI « XUMHUs» HEOOXOIMMBI 3HAHUE, YMEHUE U BJIaJICHHE MaTEPHAIIOM 10
MPEAMIECTBYIOMIUM  JUCIUIIMHAM B COOTBETCTBHM C TpPEeOOBAaHUSAMH OCBOCHHS  CIEAYIOIINX
KOMITETCHIIUI:

* MaTeMaTHKa;

- "”H(OOPMAITMOHHBIEC TEXHOJIOTHH,

- ¢usuka (oOrmas).

Komnerenunu odyuaromerocsi, popmupyemsbie B pe3yjibTaTe 0CBOECHHUSA

JUCIHUIIJIMHBI
B nmpomecce ocBoeHMST MaHHOW JUCHUIUIMHBI Yy CTylAeHTa (OPMUPYIOTCS — CIEIYIOIINE
KOMIICTEHITUH:
YHUBEpCaIbHBIC:
Kon HaumenoBanune NHauKaTopsl TOCTHKEHUST KOMITETEHIIUN
KOMIIETEHI[UH KOMIIETEHILIUN
VKE-1 CnocobeH ucrojip3oBath | 3-YKE-1 3HATh: OCHOBHEIC 3aKOHBI
3HAHUA €CTECTBCHHOHAYYHBIX JUCIUTUIMH, METOIbI
€CTECTBEHHOHAYYHBIX MaTeMaTHYECKOr0o aHanmu3a u MOJICIIUPOBAHUS,
JUCIUTUIMH, MIPUMEHSATH | TEOPETUUECKOTO U IKCTICPUMEHTAIBHOTO UCCIIEAOBAHUS
MeTonbl  Maremaruyeckoro | Y-YKE-1 YMETh: HCMOJb30BaTh MaTeMaTHUYECKUE
aHajM3a M MOJICIUPOBAHUS, | METOJIbI B TEXHUYECKUX TNPUIIOKCHHUSAX, PACCUUTHIBATH
TEOPETHYECKOTO U | OCHOBHBIC YHCJIOBBIE XapaKTEPUCTUKHU  CIyYaHBIX
IKCIIEPUMEHTAJILHOTO BEJIMYWH, pPEIIaTh OCHOBHBIC 3aJladyd MaTEeMaTHYECKOMU
HCCIEI0BaHUS B | CTAaTUCTUKH, pelIaTh TUIIOBBIC pACUCTHBIC 3a1aUn

IIOCTAaBJICHHBIX 3aJa4ax

B-VKE-1 BJIQJIETH. METOJAaMH MaTeMaTHUYECKOI'O
aHalii3a U MOJEIMPOBAHMS; METOJAMU PELICHUS 3a1ay
aHaJIM3a U pacyeTa XapakTepUCTUK GUBUUYECKUX CHCTEM,
OCHOBHBIMH TIpH€MaMU 00paOOTKH SKCTIEPUMEHTATBHBIX

JaHHBIX, METOJaMH pa6OTH C MMPpUKJIAIHBIMHA
MporpaMMHbIMU MMpOAYKTaMU SKCIICPUMCHTAJIbHBIX
JaHHBIX, METOJaMH pa6OTH C MMPpUKIIATHBIMHA

MMpOrpaMMHBIMHU ITPOAYKTAMU

YKII-3

CoocobeH  cTaBUTH  cebe
o0Opa3oBaTelibHbIC IEJN 0T
BO3HHUKAIOIIHE  KHU3HEHHBIE
3aJ]auu, MoJIOMpaTh CHOCOOBI

3-VKII-3 3nHarb: OCHOBHBIE MpHEMbl 3(deKkTHBHOTO
ylpaBjieHUs  COOCTBEHHbIM  BpEMEHEM, OCHOBHBIE
METOIMKH CaMOKOHTPOJIS, CaMOpPa3BUTHUS "

caMoo6pa3013aHI/151 Ha TPOTIHKCHHUU BCEM JKHM3HHU C




pereHus u CpeacTBa
pa3BuTusg (B TOM YHCIE C
WCIIOJIb30BAHUEM ITH(PPOBBIX
CPEICTB) JIPYTHUX
HEOOXOAUMBIX KOMITETCHIINH

UCTIOJIb30BaHUEM IU(POBBIX CPENICTB

V-VKII-3 Ymerb: 3(dekTuBHO TUIAHUPOBATH U
KOHTPOJUPOBATh COOCTBEHHOE BpEMs, HCIIOJIb30BaTh
METO/IBI CaMOpEryJIsiuH, CaMOPa3BUTHSA u

camMooOy4deHHMsI B  TEYCHHE  BCEH
UCII0JIb30BaHUEM IIU(PPOBBIX CPEICTB
B-VKII-3 Bnagers:  meromamu  ympaBiieHUs
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTHUSMU TIPHOOPETCHHS.
UCIIOJIb30BaHUSI W OOHOBJICHUS COIMOKYJIBTYPHBIX U
npodecCHOHATBHBIX 3HAHWH, YMEHWH, H HAaBBIKOB;
METOJIMKAMH CaMOPAa3BUTHs W CaMooOpa3oBaHHS B
TEYCHHE BCEW MHM3HU C HCIOJB30BAaHUEM ITU(PPOBBIX
CPEJICTB

KHU3HU C

obmenpodeccuoHaIbHbIE:

Kon Haumenosanne Nuaukatopbl JOCTHKEHUS] KOMITETCHIIUN
KOMIIETEHIIN N KOMIIETEHIIN N
OIIK-1 CrocoO6eH MpUMEHSATH 3-OIIK-1 3HaTh: OCHOBHBIE MaTeMaTUYECKHE

€CTeCTBEHHOHAYYHBIC "
OOLIEMH)KEHEPHbIE  3HAHMUS,
METOJBl  MaTeMaTHYECKOTO
aHaM3a ¥ MOJCIMPOBAHUS B
npohecCuoOHATBHOU
JEATeTbHOCTH

3aKOHBI; OCHOBHBIE (DU3UYECKUE SIBJICHHS, IPOIIECCHI,
3aKOHBI W TPAaHUIBl WX TMPUMEHHMOCTH; CYIIHOCTh
OCHOBHBIX XMMHUYECKUX 3aKOHOB U SIBIICHUM
V-OIIK-1YMeTb: BBISBIATh €CTECTBEHHOHAYYHYIO
CYUIHOCTh Mpo0JieM, BO3HHUKAIOUIUX B XOJ€
npodeccuoHanbHOM NeSATENbHOCTH, MPUBJIEKATh IS UX
pelIeHNs] COOTBETCTBYIOIUN (U3UKO-
MaTeMaTHYECKHIl ammapar; HCIO0JIb30BaTh OCHOBHBIE
METOAbl XMMHYECKOIO MCCIIEIOBAHHS BEUIECTB U
COeqUHEHNN

B-OIIK-1 BnageTts: MaremMaTUYe€CKUM armnapaToM

Uis  pa3paboTKM  MoJeNell MpoleccoB M SBICHUIA,
pellleHrs TMPaKTUYeCKUX 3a7ady  MpodeccuoHaIbHOM
JIESTEIbHOCTH; HABBIKAMU MCIIOJB30BaHUSI OCHOBHBIX
obmedu3nyeckux  3aKOHOB W MNPHUHLUIOB B
BAKHEUIINX MPAKTUYECKUX IPUIIOKEHUSIX; METOJIaMHU
00pabOTKM W HMHTEPIpETAIUN

PE3YNbTATOB HKCIIEPUMEHTA

3.‘:1}].‘:1‘-11/1 BOCIIMTAHHUSA, PCAJTU3YEMbIC B PaMKaX OCBOCHUA JUCHHUIIJIHHBI

Hcnosb3oBanue Bosiieuenue B
Cosnanmne ycJioBuii, BOCIIMTATEILHOI0 PA3HOILIAHOBYIO
Hanpasienue/nenn N
ol0ecreYnBalOIIMX NOTeHIHAJIA y4eOHOH BHEY4eOHYI0
AUCHHUTIIHHBI AeATEJBbHOCTh
IIpodeccuonansHoe | - popmMHupoBaHUE Hcnonp3oBanne 1.Opranusanyst Hay4HO-
U TPYZOBOE KYJIBTYpbI BOCIIMTATEILHOTO IIPAKTUYECKUX
BOCITUTaHHE MCCIIEIOBATEIBCKON | MOTEHIIAAA JTMCLUIUIMH | KOH(epeHLni 1 BCTped ¢
U MH)KEHEPHOU npo(eCCHOHATBHOTO MOJYJIS | BEAYLIUMH CIICUATUCTaAMU
nestenpHocT (B16) | ms dbopmHpoBaHUs | IPEANPHUATHIA TOPOAa U
WH)XEHEPHOTO MBIIIIEHUS W | BETEpaHAMU aTOMHOM
WH)XXEHEPHOW KYNbTYphl 3a | OTpaciu.
CUér npakTuueckux | 2. Opranusanus u




CTYAEHYECKHX HCCIIEOBAHUI
COBPEMEHHBIX
MPOU3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOM JEeATENBHOCTH
CTYICHTOB IO pPa3pabOTKe H
OTITHMH3AIHH
TEXHOJIOTHYECKUX
CBSI3AaHHOM  C
peaTbHBIX
MIPOU3BOICTBEHHBIX
MIPOXOKICHHS yepes
pa3HooOpa3HbIe WUTPOBBIE,
TBOpUYECKUE, (EeCTUBAIbHbBIE
dbopmbl, TpeOyrole aHamu3a
CIIOKHOTO 00BEKTa,
MMOCTAHOBKH  OTHOCHUTEIILHO
HEro  MpeoOpa3oBaTEIbHBIX
3a/1a4 Ui WX ONTUMAJILHOTO
perieHusl.

CHUCTEM,
pelieHneM

3a/1a4;

NPOBEJICHUE MPEAMETHBIX
OJIUMIIMA]] ¥ y4acThe B
KOHKypcax
npodeccnoHaIEHOTO
MacTepCTBa.

3.YuyacTHe B €KErogHbIX
AKIUAX CTYACHYCCKHX
CTPOUTEIBHBIX OTPSIIOB

CTpyKTypa U coaepxxkaHue y4eOHOU TUCIUTIIHUHBI
JucrunnuHa mpenogaercs cryiaeHTam B 1-m cemectpe mo Bcem (opmam oOydeHus. OOrmias
TPYIOEMKOCTh TUCIMILIMHBI COCTABIISICT 2 3a4€THBIX SUHUIIBI, 72 aK. 4aca 1Mo KaxJ0i ¢popMe 00ydeHusI.
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Pazpen 1
CoBpeMeHHbIE aCTIeKThI
a3BUTUS XUMHH.
1 P 112 | 4 5
OcHOBHbIE IOHATHUSA U
3aKOHBI XUMUHU.
Crpoenue atoma
[Iepuonnueckas cucrema 13
2 7 2 5 25
1 3JIEMEHTOB B CBETE T
TEOPUU CTPOCHUS aTOMa. JIP
XuMuYeckas CBsI3b U
3 CTPOEHHE MOJIEKYJ 7 2 5
OCHOBBI XUMHYECKOM
4 TEPMOIUHAMUKHU / 2 5

Pazmen 2




5 XuMudeckass KHHETHKA U 11 5 4 5
paBHOBECHE
PacTtBOpBI.
6 DNEeKTPOTUTHYECKAS 11 | 2 4 5 3
JIACCOLTHAIHAS
2 DNEKTPOXUMUYUECCKHUE T 25
7 P 112 | 4 5 JIP
TIPOIECCHI
XuMudeckas u
8 MEKTPOXUMUICCKAS 7 2 5
KOPPO3HS METAJIOB
72/ | 16/ | 16/
Hroro 19 4 8 40
ATTecTanus pa3iejion 50
3auer 50

Ucnonszyembie dopmbl aTTecTanmu pasaenos: I3 — momamnHee 3amanue (MUCbMEHHO), T-Tect
(muceMenHo), JIP — otuer mo 1aboparopHoii paboTte (YCTHO)

ConepxaHue JIEKIIMOHHOTO KYpca 04HO# (popMbl 00y4eHust

Tema nexuuun. Bonpocsl, orpadarbiBaemMble HA JIEKIHHU Bcero YueoHo-
4yacos MeToAu4YecKoe
ol0ecrieyenme
1 2 3
Jlexnus 1. CoBpeMeHHbI€ aceKThl Pa3BUTHA XUMHH. 2 1-7

OcHoBHbIE TIOHATHS M 3AKOHbI XUMHH.

OcHOBHbBIE TOHATUS XUMHHU: MaTepHsi, IMOJIe BEIIECTBO, XUMHUYECKUI
3IIEMEHT, aTOM, MOJIEKYJa, MPOCThIE U CJIOXKHBIE BEIIECTBA, AOCOTIOTHAs
U OTHOCHUTEJbHAs aTOMHas Macca, aOCOJIOTHAasT U OTHOCHUTEIbHAas
MOJIEKYJIsSIpHAsi Macca, MoOJIb, MOJISIpHas Macca BeIecTBa, YHCIO
ABorazipo, SKBHBAJICHT, SKBHBaJIeHTHas Macca. OCHOBHBIE 3aKOHBI
XMUMHH: COXPAHEHMsSI MAacChl U SHEPTHHU, TIOCTOSIHCTBA COCTaBa, MPOCTHIX
00BEMHBIX  OTHOLIEHUs, ABoraapo, dKkBuBaJieHTOB. [loHsTHE
XUMHUYECKON pEaKINH, CTEXUOMETPUUYECKUN KOIPPHUIMEHT, HHIEKC,
HCXOJHbIC BEIIECTBA U MPOAYKTHI PEaKIUU

Jlekuus 2. Ctpoenue atoma Ilepuognyeckasi cucremMa 3JieMEHTOB B 3 1-7
CcBeTe TeOPHMH CTPOEeHUsi aToMa. XHMHYECKasi CBA3b U CTPOCHHE
MOJIEKYJT

CocraB aromHoro sipa. M3otomnsl, n3o0apsl. Moenu cTpoeHus aTroma
MIPOTOHHO-HEHUTPOHHAs Teopus, Mojaenb TomcoHa, Pesepdopna, bopa,
COBpPEMEHHAasi KBAaHTOBO-MexaHMYeckass wmojaenb. [londatne u BuUIbI
cnektpoB. Ilonstue opbutanu. YpaBuenue lllpeaunrepa. KBantoBbie
gucia. [ Ipuanun [Maynu. [Ipasuno Xynna. Ilpasuna Kieukosckoro.

Jleknus 3. XumMu4eckasi CBSI3b H CTPOCHHE MOJICKY.JI 1 1-7
BanentHocTh. OCHOBHBIE BUJIBI M XapaKTEPUCTUKH XUMHUYECKON CBSI3U.
KoBanenTtHast cBs3b. MoHHas cBsi3b. JIOHOPHO-aKLENTOPHHAS CBS3b.

BopopoaHas cBsizb. MeTajuinyeckast CBA3b.

Jlekuust 4. OCHOBBI XMMHY€CKOH TePMOAUHAMUKH 2 1-7
ITonstue TEPMOAUHAMMKH, TEPMOIMHAMUYECKOH CHCTEMBI,
napametpoB. Knaccudukanus cucrem. [1epBblil 3ak0H TepMOTMHAMUKH.
BuyTpennss osHeprus, pabota u OSHTambnus cucreM. DOyHKUUHU
cocTtossHUs M ¢GyHKIMM nepexoga. TemnoBoil sddekr xummueckoit




peakuuu: 9K30- U 3HJIO0TEpMUYECKHe peakuuu. 3akoH ['ecca. DHTponus
CUCTCMBEI. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHUA IMPOLCCCOB. OHTAJIBIINI
obOpazoBanus. Oueprus [ubbca ¥ HaANPaBIEHHOCTh XUMHUYECKHX
peakuuid.  YCIOBHS CaMOIIPOU3BOJIBHOTO MPOTEKAHUS XUMHYECKHUX
peaKuui.

Jlekuus S. XuMu4yeckasi paBHOBecHe U KHHETHKA

XuMu4eckoe paBHOBecHe cucTeMbl. OOpaTuMbie W HEOOpaTUMBIC
peakuuu. KoHCTaHTa paBHOBECHSI TOMOTEHHBIX M T'€TEPOTE€HHBIX
mporeccoB.  YpaBHeHue  u3zoTepMbl  Bant-T'odda.  Cmemnienue
XUMHYECKOTO paBHOBECHUS u MIPUHLIMAI Jle Ilatense.
Tepmonunamuueckoe ycioBue paBHoBecHsi. (CKOpPOCTh peakivu,
KHHETUYECKOE YpaBHEHUE pEaKIUU, 3aBUCUMOCTh CKOPOCTH OT
koHneHTpauu. [lopsaok peaknuu. CKOpPOCTH peakuuil i pa3HbIX
nopsiakoB. Kunetnueckoe yciioBre XUMHUUYECKOTO paBHOBecHs. BrusiHue
TeMIepaTypbl Ha CKOPOCTh XUMHUYECKHX peakiuil (mpaBuiio Bant-
I'odda, ypaBaenue Appenmnyca). DHeprus aktuBanuu. KaranuzaTopsl.

Jlekuus 6. PacTBopbI. DieKTPoOJIUTHYECKAS TUCCONHALMSA

[ToHsiTHE PNEKTPOTUTOB U HEIIEKTPOIUTOB. IOHBI — KATHOHBI, AaHUOHBI.
DneKTpoJauTHUecKas Juccouyanus. MexaHu3sM  JAMcCOLMalu  —
rujapaTanus, coibBaranus. CTeneHb JUCCOUAMK — CUJIbHbIE, cIalble,
cpenHue 31ekTpoiauTsl. Koncranta nuccounanuu. MloHHbIe ypaBHEHUSI.
Tabmuma  pactBopumoctu.  Cmemenue — paBHoBecus.  MonHOe
npounsBeneHne Boabl, pH. MHaMKaTopsl.

1-7

Jlekuus 7. DIeKTPOXMMUYECKHE MPOIECCHI.
OKHCAUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHUS.
[Ipouecchl okucieHuss U BoccTaHOBIEHHUs. COCTaBJICHHE YpaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUU: METOJOM 3JIEKTPOHHOTO
OamaHca,  HMOHHO-AJIEKTPOHHBIM  MeTOJOM.CTpoeHHE,  CHOCOOBI
MOJIyueHus, CBOMCTBa MeTayuioB. PaBHOBecue Ha TpaHUIE MeTalI—
pacTBOp. ONEKTpOAHBIM mnoTeHuuad. CraHAapTHBIM  BOJOPOIHBIN
aneKTpoA. Psin cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIIMANIOB. Y PaBHEHHE
Hepucra. ['anbBaHWMYECKHI HJIEMEHT. DJIEKTPOABMKYILAST CHUJIa
AJIEMEHTa. OJEKTPOJIU3 paciuiaBoB. PacTBopuMble M HepacTBOpPUMBIE
aHOJbl. DJIEKTPOJIN3 pacTBOpoB. KaromHble M aHOAHBIE MPOIECCHI MPU
AIIEKTPOJIN3E BOJHBIX PACTBOPOB AEKTPOJUTOB. 3akoHbl Dapazes.

Jlekuust 8. Xumuyeckas M JJIEKTPOXMMHUYECKAs KOPPO3UA
MeTAJIJIOB

Koppo3us meramnoB. Knaccudukanuss KOPpO3UOHHBIX IPOILIECCOB.
XuUMHUecKasi KOppo3us. OJEKTPOXUMHUYECKass Koppo3us. MexaHusm
JNEKTPOXUMUYECKOW KOppo3uu.  Bunpel nenossipuzanuu.  3ammura
METAJUIOB OT KOPpPO3UHU. .3alUTHBIE MOKPBITHS: METAUIMYECKHE U
HEMETAJUIMYECKUE.  DIEKTPOXMMMUYECKasl 3alllUTa: IMPOTEKTOpHAs |
karogHas. HruOUTOpBI KOPpO3Un

Ilepeyenb mpakTHYEeCKUX PA0OT - He MPEAYCMOTPEHbI Y4eOHBIM IIAHOM




Ilepeyenn 1a0opaTopHBIX padoT 04HOM (GOpPMBbI 00YUCHH S

Tema s1a6opaTopHoii padoTsl. Bonipockl, oTpadaTbiBaeMble Ha Bcero Y4eOHo-
JIa00PATOPHOM 3aHATHH 4acos MeToAuYecKoe
obecreyeHune
1 2 3
CkopocTh XMMHYECKOH peakMd W XHMHYeCKoe paBHOBecHe 4 8
Xumuueckoe paBHoBecue. KoHcraHTta paBHOBecus, npuHuun Jle-
[Marense. CriocoObl cmenieHus: paBHoBecHsi. CKOPOCTh XUMHYECKOM
peakiuu. [IpaBmio Baat-TI'odda.
DJIeKTPOJIMTHYECKAS TUCCONUALMS. 4 9
Nonnoe npounssenenue Boabl. pH, nuaukaropsl. CTeneHb JUCCOLUAIUU.
Wonnble ypaBHeHMs. CMelIeHne HOHHBIX PAaBHOBECHH.
OKHCIMTEIBbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH 4 10
CocraBiieHHE OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIX peakuui. BrusHue
cpenbl Ha peakiuto. Kiaccudukanus peakiuit
DJIeKTPOJIN3 4 11
Oco0eHHOCTH DJIEKTPOJIM3a BOJHBIX PAacTBOPOB COJICH, 0Opa30BaHHBIX
OECKHCIOPOHBIMU u KHCJIOPOJICOIEPKATIMU KHCIIOTaMH.

OcoOeHHOCTH BJIEKTpONM3a cojiel, 00pa30oBaHHBIX MeTaNlaMU C
Pa3IIMIYHBIMH 3JICKTPOJAHBIMU IOTCHIIMAJIAMH.

3agaHus I CAMOCTOATEIbHOM Pa00ThI CTYICHTOB 0YHOM dopm

bl 00yYeHUsI

Bonpocsl 115t caMOCTOSATEJILHOT0 U3Y4YeHH s (3aJaHusl) Bceero YuyeoHo-
Yacos MeTOoN4YecKoe
o0ecrieyenme
1 2 3
Jlexknus 1. CoBpeMeHHbIe aCNIeKThl PA3BUTHSA XUMHHU. 5 1-7
OcHoOBHbIE TIOHATHS M 3AKOHbI XUMHH..
OcHOBHbIE 3aKOHBl XMMHH: COXpPaHEHHMs] MacChl M OHEpPruw,
MOCTOSIHCTBA COCTaBa, IMPOCTHIX OOBEMHBIX OTHOIICHMS, ABOTAIpO,
SKBUBAJIEHTOB. [lOHSATHE XUMUYECKOW pPEaKIMH, CTEXUOMETPUUYECKUI
K03 GUILIMEHT, UHJIEKC, UICXO/IHBIE BEIIECTBA U MPOTYKThI PEAKIHH
Jlexnus 2. Ctpoenue atoma Ilepuoanyeckas cucremMa 3JjieMeHTOB B 5 1-7
cBeTe TEOPHH CTPOeHHsI aToMa. XHMHUYeCKasi CBSI3b U CTPOeHHe
MOJIEKY.JI
[IpaBuna KiieukoBckoro. DIEKTpOHHBIE KOH(UTYpallud aTroMOB U
HOHOB.
[lepuoanueckuit 3axkon .M. Menneneea.CTpykTypa NmepuoanMuECKOM
CUCTEMBI DJIEMEHTOB: TIEPUO/Ibl, TPYIIIIHI.
Jleknus 3. XumMu4eckasi CBSI3b H CTPOCHHE MOJICKY.JI 5 1-7
KoBanentHast cBs3b. MoHHas cBsi3b. JIOHOpHO-aKIENTOPHHAS CBS3b.
Bonoponnas cBsi3p. MeTtannudeckast CBSI3b.
Jlekuust 4. OCHOBBI XMMHY€CKOH TePMOAUHAMUKH 5 1-7

TennoBo#t 3¢ ¢dexT XUMHUYECKOW peaKUuu: 3K30- M SHAOTEPMHUYECKUE
peakuuu. 3akoH I'ecca. OHTpommsi cucTeMbl. TepMoXxuMMHUYECKHE
ypaBHEHHUsI MPOLIECCOB. DHTanbNHs oOpa3oBaHus. ODHeprus ['mb0ca u
HaIPaBJIEHHOCTh XUMHMUYECKUX pEaKUuil. YCIOBHs CaMOIPOU3BOJIBHOTO
POTEKAHHsI XUMUYECKUX PEaKIH.




Jleknus 5. Xumuyeckasi paBHOBecHe U KHHETHKA ) 1-7
CkopocTh peakiuy, KUHETUYECKOE YpPaBHEHUE PEaKLMM, 3aBUCHUMOCTh
cKopocTH OT KoHueHTpauuu. Ilopsnok peaknuu. CxkopocTu peakuuit
JUIs  pasHbIX MoOpsakoB. KuHETHYECKOe yCIIOBUE XMMHMUYECKOI'O
paBHOBecHs. BuusHMe TeMmiepaTrypbl Ha CKOPOCTb XUMHUYECKHX
peakumii (npaBuwino Bant-I'odda, ypaBHeHme AppeHmyca). DHeprus
aktuBanuu. Katanuzaropsl.

Jlekuus 6. PacTBOpBI. DJIeKTPOTUTHYECKAS] TUCCOIUAIUS 5 1-7
Koncranra JIACCOLMALINAH. Hounbie YpaBHEHHS. Tabmuma
pactBopuMocTu. Cmerienue paBHoBecHs. MIoHHOe pou3BeieHIE BOIbI,
pH. MHukaropsl.

Jleknus 7. D1eKTPOXMMHUYECKHE MPOLECCHI. 5 1-7
ONeKTpOABMKYIAs  CHJIa  DJIEMEHTA.  OJJEKTPOJM3  pacIlIaBOB.
PacTtBopuMble UM HepacTBOpUMBIE aHOIBL.  DJEKTPOJIU3 PACTBOPOB.
KaromHple u aHOJHBIE TPOIIECCHI MPU AJIEKTPOJIM3E BOAHBIX PACTBOPOB
EKTPOIUTOB. 3akoHbI Dapases.

Jleknusi 8. Xumuyeckass M IEKTPOXHMHYECKasi KOPpPO3us 5 1-7
MeTaJJIOB
3alUTHBIE  TMOKPBITHS:  METAJUIMYECKWEe U HeMeTaJUIMYecKue.
DneKTpoXUMHUEcKas 3alluTa: MPOTEKTOpHAs U KaToaHas. WHruOuTopsl
KOPpO3HH

PacueTHo-rpaduyeckas pad6ora - yueOHBIM IJIAHOM HE TIPEyCMOTPEHA.
KypcoBasi pabora- ydyeOHBIM IIJIaHOM HE MPEAYCMOTpPEHA.

Oo0pa3oBaTesibHbIE TEXHOJIOTHH
[Ipn peanuzanuu ydyeOHOTO MarepHala Kypca HCIOJIB3YIOTCS pas3iMyHble 00pa3oBaTebHbIC

TEXHOJIOTUH, CIIOCOOCTBYIOLIUE CO3/IaHUI0 aTMOc(hepbl CBOOOAHOIN U TBOPUYECKOM JUCKYCCHUU KaK MEXIY
MIpernojaBaTesieM U CTy/IeHTaMU, TaK U B CTyJeHUecKoH rpymme. Llenpio npu 3ToM siBiisieTcs BbIpaboTKa y
CTYICHTOB HAaBBIKOB M KOMIIETEHIMH, MO3BOJSIONIMX CAMOCTOSITEILHO BECTH HCCIIENOBATENbCKYIO U
Hay4YHO-TIEJarOTMYECKYI0 paboTy.

AynuTopHBIE 3aHATHSA MPOBOJATCS B BUAE JEKIUi ¢ ucnonb3oBanueM [IK u KOMIbIHOTEpHOTO
MIPOEKTOpa; JIabOpaTOPHBIX 3aHATUNA — B OCHAIIEHHON mpubopaMu W peakTUBaMu JabopaTopuu.
CamocTtosarenbHas paboTa CTYyAEHTOB IMPOBOAMTCSA IOJ PYKOBOJCTBOM IIperojaBaTelisi, ¢ OKa3aHWEM
KOHCYJIbTAIMI U MOMOIIY MPY OJTOTOBKE U BBIIOJIHEHUH JOMAIIIHUX 33/1aHUuN

DoH/ OLICHOYHBbIX CPEACTB

q)OHI[ OLCHOYHBIX CPEACTB IO AUCHUIIIINHC obecreynuBaeT IMPOBEPKY OCBOCHUA IINIAHUPYCEMBIX
PE3YyIbTATOB O6y‘IeHI/I}I (KOMHeTeHHI/Iﬁ Hn HuX I/IH,Z[I/IKaTOpOB) NnocpeACTBOM MepOHpI/ISITI/II\/'I TCKYyLICTO,
pY6e)KHOFO H MIPOMCKKYTOUHOT'O KOHTPOJIA MO JUCIUILINHE.

CBs13b MCKOY (I)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHU U (bOpMaMI/I KOHTpPOJII HUX OCBOCHUA
peaACTaBJICHA B CJ'ICI[yIOIJ.ICﬁ Ta6J'II/II_ICI

HanmenoBanue
Ne Kon 1 HanMeHoBaHMe UHIMKATOpa AOCTUKEHUS HanmenoBaunue

KOHTpPOJIMpYe- .
n/n KOMIIETEHIINH OLIEHOYHOI'O CPEJICTBA
MBIX Pa3AeiIoB




[ (rews) ] |

BXO0J1HOM KOHTPOJIb

3-VKE-1 , V-VKE-1, B-VKE-1

1 | Bee Tembl 3-OIK-1 , Y-OITK-1 Bonpoce! Bxozoro

KOHTPOJIS

ATTecTanys pa3JesoB, TEKyUUI KOHTPOJIb YyCIIEBAEMOCTH

2 3-VKE-1 , Y-YKE-1, B-YKE-1 , Jlomarrame 3a1anmne
3-0OIlK-1, Y-OIIK-1 , B-OIIK-1 Otuyet no 1abopaTopHOU
Bce TeMbl 3-VKII-3 , V-YKII-3 ,B-YKII-3 pabote
TecTtupoBanue

KoHnTposbHas pabora

[IpomexxyTouHas arrectanus

3 VKE-1, YKII-3, OIIK-1 Bomnpocsr k 3auety

OuneHoyHbIe cpeacTBa JISE BXOAHOIO0 KOHTPOJS, TEKyHIero KOHTPOJS H
NMPOMEKYTOYHOM aTTecCTANMH (AHHOTAIUSA)

Oyenounvie cpedcmea 0 6X0OH020 KOHMPOJisl TIPEICTABIISIIOT COO0H BOMTPOCHI, KOTOPBIE
3aJIAIOTCS CTYJICHTaM B MIUCBMEHHOH (popMe. AHHOTAIHS MTPUBEICHA HIKE.

B xadecTBe oyenounoco cpedcmea mekywe2o KOHmMpOJisi OYHON HOPMBI OOYUEHHS UCTIOIB3YIOTCS
3alUTa JAOMAIHUX 3aJaHui (MMCHhbMEHHO W YCTHO), YCTHBIH OTYeT 1o JabopaTopHoil paboTe, TecT
(MMChMEHHO). AHHOTAIIUK JIOMAITHETO 3a/IaH¥sl, TECTa M MPUMEPHBIN TIepedeHb BOTIPOCOB JIJIsl OTYETa 0
abopaTOpHON paboTe MPUBEICHBI HIKE.

B kawectBe oyenounoco cpeocmeéa mexkyweco KOHMpOs 3a04YHOH  (OPMBI  OOydeHUS
WCTIONB3YIOTCSl  3allluTa JAOMAITHUX 3aJaHui (MMMCPMEHHO M YCTHO), YCTHBIA OTYET IO JIAOOpaTOpPHOM
paboTte, KOHTpOJbHAsT paboTa (MMUCHPMEHHO). AHHOTAIlMM JOMAIITHETO 3a7aHus, KOHTPOJIBHOU pabOThI U
MIPUMEPHBIH MTEPEYCHb BOTIPOCOB IS OTYETA O J1a00OpaTOpHO paboTe MPUBEICHBI HUXKE.

B kauecTBe OLIEHOYHOTO CpeAcTBa ammecmayuu pasoena UCHOoIb3yeTcs KOHTpoib uroros (KN),
KOTOPBIH MpeACTaBisieT cCOO0H CyMMY pe3yibTaTOB OI[EHOYHBIX CPEJICTB TEKYILIETO KOHTPOJIS.

s npomesxcymounoii ammecmayuyu TPEAYCMOTPEHBI TEOPETUUYECKHE BOIPOCHI, MPHUBEACHHBIC
HUXKE.

ITo utoram O6y‘IeHI/I${ BBICTABJIAICTCA 3auem.

BOl'lpOCBI BXO/JHOI'0 KOHTPOJIA
K kakomy kiaccy BerectB otHocutcst HCI
Kakue knaccel Heopranudeckux BeriecTB Bol 3Haete. [IpuBenure npumepsl
YeM oTaMuaroTCs OpraHMYecKre COeJUHEHUs OT Heoprannyeckux. [IpuBenute npuMepsl.
Yro Takoe MoJIb?
PaccraBbTe K03(h(pUIIMEHTHI B ypaBHEHUN XUMUUECKOM peaKinu:
NaOH+H2S504=Na2S04+H20
6  Bsruucnure Monekyssipayro maccy H2SO4

g~ W DN P



IIpumep noMalIHero 3a1aHus

Bapuanr

3aganus

Nel

1. O6wsicHUTE CYTh MOJIeNH CTpoeHus aToMa Pesepdopaa, ocerure ee
HenpocTaTtku. IIpuBenure pucyHok

2. Onpenenute U MPEACTaBbTE B TAOJMYHOM BHUJI€ KBAHTOBBIC , @ TAKXKE
HAIUIIATE IEKTPOHHBIC (GOPMYJIbI aTOMa KpeMHHUs Si U IBYX 3JICMEHTOB,
CIIEIYIOIIMX 332 AaTOMOM KPEMHUS 4epe3 Ba U YEThIPE MOPAIKOBBIX HOMEpa
COOTBETCTBEHHO

3. YUeMy paBHBI CIIMHOBBIE YHUCJIA JIEKTPOHOB Ha MOCJIEIHEM SHEPTE€TUUECKOM
ypoBHE aToMa KpeMHUsl. YTo 3T0 03Hayaer?

Ne 2

1. OGbsicauTe CyTh MOJIETH CTpoeHust aroma TomcoHna. [IpuBenuTe pucyHOK

2. Onpenenute U MPEICTaBbTE B TAOJMYHOM BHUJI€ KBAHTOBBIE , @ TAKXKE
HaIUIINTE AEKTPOHHbIE (hopMyIbl aToma Gocdopa P u 1ByX 31€MEHTOB,
CIIEYIOIIMX 32 aTOMOM (ocdopa yepes Ba U YeThIpe NOPSAIKOBBIX HOMEpa
COOTBETCTBEHHO

3. YUemy paBHBI MarHUTHBIE YUCIa 3JIEKTPOHOB Ha MOCIEIHEM YHEPrETUYECKOM
YpOBHE aTomMa KpeMHHs. YTo 3T0 03HavyaeT?

IIpumepHbIe BONPOCHI K 0TYETY 10 J1a00paTOpPHOii padore:
1 PacckaxwuTe CyIIHOCTh SKCIIEPUMEHTA B JJabopaTtopHOoit padore Ne 2 B 1abopaTtopHOi
pabote «CKOpOCTh XUMUYECKON PEAKIIMU U PABHOBECHE)
2 TlpuBeauTe BBIBOJ 10 dKCriepuMeHTy Ne 2 B mabopaTopHoii pabote « CKOPOCTh XUMHUYECKO#H
peaxkuu 1 paBHOBECHE)
3 JlaiiTe ompeeneHne XUMHYECKOTO PAaBHOBECHS
4 PacckaxuTe OCHOBHBIE CIIOCOOBI CMEIICHHS PaBHOBeCHs. Pacckaxkure o BIUsSHUE
KOHLIEHTPALIMK UCXOJHBIX BEIIECTB Ha CMEIICHUE PABHOBECHUS
IIpumepHbIii TECT

Bonpoc Ne 1 Ykaxkure ypaBHeHHe JWHIITEHA
A E= mc?
B AT' — ArHCTI/IH
a.e.M
B Mr=ZAr;
r n=m/M
Bomnpoc Ne 2 YKaxKuTe, CKOJBKO MOJIEKYJI coiepxkutcs B 1 moJie BoabI
A 6,02%10%
b 12,04*10%
B 18,06*10%
I 20*10%
Bomnpoc Ne 3 YKaxKuTe BCe AJUI0TPONHbIe Moau(puKauuu gpochopa
A benslit pocop
b YepHnslit pochop
B Kpacusiii pocdop
r DysuiepeHsl
Bomnpoc Ne 4 YKaxKuTe 3aps] g1pa aToMa KHCJI0poaa
A 4




b 6
B 8
r 10
Bonpoc Ne 5 CKO0JIbKO 3/1eKTPOHOB Ha MOCJIeIHEM IHepreTH4ecKOM YPOBHe aTOMa
KHCJI0poa
A 4
b 6
B 8
r 10
Bomnpoc Ne 6 Kakoii BHJI CHEKTPa NOKA3aH HA PUCYHKe J
| T
| . | |
| | |
| 1
A CIIOITHO M
b JINHENYaThI
B BOJIHUCTBIN
r CBoli BapHaHT. ..
Bomnpoc Ne 7 Kak Ha3biBaeTcs ypaBHeHHE BHAA
AE = hv
A YpaBHeHHe DUHIITEIHA
b VYpasHenue [lmanka
B VYpaBHeHue ne-bpoitns
r 3akoH HproTOoHa
Bonpoc Ne 8 OpOuTanb 310
A 00JacTh OKOJIOSAEPHOTO MPOCTPAHCTBA, B KOTOPOMl Hambojiee BEPOSTHO
HAax0’KJICHUE JJIEKTPOHA.
b DTO TPACKTOPHS JBHKECHUS AIEKTPOHA
B 00JacTh OKOJIOSACPHOTO MPOCTPAHCTBA, B KOTOPON HamMEHEe BEpOSITHO
HAax0’KJICHUE JJIEKTPOHA.
r DTO TPACKTOPUS JBIKEHUS aTOMa
Bomnpoc Ne 9 YkaxuTe Bce BO3MOXKHBIE 2JICKTPOHHBIE 00J1aka, KOTOpble UIMEIOTCA Y aToMa
KHCJIOpOJia
A S
b P
B d
r F

BapuaHTbl KOHTPOJIbHOW PadoTHI

Howmep BapuaHTa COOTBETCTBYET JABYM MOCIEAHUM IU(paM B 3a4€THOM KHIKKE.
Howmep Howmepa 3amaHuii, oTHOCAIIMXCA K JJAHHOMY BapUaHTy
BapuaHTa
01 1 2 3 4 5 6 7 8 9 10
02 11 12 13 14 15 16 17 18 19 20
1. KakoBa coBpemeHHas popMyirpoBka nepuoauyeckoro 3akoHa J[.M. MenneneeBa. 3HaueHue
MIEPHOINYECKOT0 3aKOHA.

2 Kakne BHJBI XMMHUYECKHX CBsA3€M Bbl 3HaeTe? OAMHAKOBBIM JM BHUJ CBSI3U B CIEIYIOIIHUX
moutekynax: HCl, Cl2, NaCl? Yro Ha3piBaercsi sHepruei cszu? Kakyio pasMepHOCTb MMEET SHEprus
cBsA3u? UTo Ha3pIBAETCs UIMHOM CBS3U?

3. OGpa3oBaHue CepOBOAOPO/Ia U3 MPOCTHIX BEIIECTB MPOTEKAET Mo ypaBHeHUI0: H2 (1) + Spom0O

= H2S(1);

Hx.p.=— 20,15 x/Ix. Ucxoas u3 3Hauenuid S0298, cOOTBETCTBYIOIIMX BEIIECTB MPEACITUTE




AS0 298 u AGO 298 s aToi peakuuu.

4. Peakuus uper no ypaBHeHutro A(r) + 2B(r) = C(r). Ilpu ycraHoBieHUM paBHOBECHUs
KOHIICHTPAIMK YYacTBYIOMUX B peakuuu BemecTB paBHbl: Ca=0,06 monp/n, Cg= 0,12 moms/n, Cc =
0,0216 mMonb/11. BeranucianTe KOHCTAHTY PAaBHOBECHS Y HCXOJIHBIC KOHIIEHTPAIUHY BeecTB A u B.

5. Temneparypa KulleHHUs BOJHOIO PacTBOpa Caxapo3bl C12H22011 pasaa 101,4 °C.
Kpuockonudeckas koHcTanTa Bojs! 1,86 °C. Berunciure Temneparypy KpUCTAIUIN3AIUK PACTBOPA.

6. CocTaBbTe MOJCKYJSPHBIC U MOHHO-MOJICKY/ISIPHBIC YPaBHEHHS PEaKIUi B3aUMOJICHCTBHUS B
pactBopax mex iy Na2CO3 u Ba(OH)2.

7. OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU MTPOTEKAIOT 10 cxemMaM. COCTaBbTE ANEKTPOHHBIE
YpaBHCHHS W HAa OCHOBAHWM WX paccTaBbTe KOA((UIIMEHTHI B YpaBHEHHUAX peakmuil. Jis Kakmoiu
peaKkuy yKaKUTE, KaKOE BEIIECTBO SBIIACTCS OKUCIUTENEM, KAKO€ — BOCCTAHOBHUTEJIEM; KaKoe
BEIIECTBO OKUCIISETCSI, KAKOE — BOCCTaHaBJIMBAETCS:

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

0) KCIO3 + H202 = KCI + 02 + H20

8. OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUU MPOTEKAOT 10 cxeMaM. COCTaBbTe AJIEKTPOHHBIE
YpaBHCHHUS W HAa OCHOBAHWM WX paccTaBbTe KOA((UIIMEHTHI B YpaBHEHUAX peakmuil. JIIsg Kakmou
peaKkuy yKaKUTe, KaKO€ BEIIECTBO SBIISACTCS OKUCIUTENEM, KaAKO€ — BOCCTAHOBHUTEJIEM; KaKoe
BEIIECTBO OKUCIISETCS, KAKO€ — BOCCTaHABIIMBAETCS:

a) K2Cr207 + HCI =CI2+ CrCI3 + KC1 + H20
6) Au + HNO3 + HCI = AuCI3 + NO + H20

9. MapraHueBslii 3JIEKTPOJ B PacTBOpPE €ro coii uMmeer noteHuuan - 1,23 B. Berumcaute
KOHIICHTPAIUIO HOHOB Mn2+ (B MOJIB/1).

10. Dnexrponmu3 pactBopa Na2SO4 npoBoaunu npu cuie Toka 4 A B Teuenune 2 4. CocTaBbTe
AIIEKTPOHHBIE YpPaBHEHMsI MPOLIECCOB, MPOUCXOASIIUX Ha AnekTpoaax. Kakas macca BOJbI IpuU ATOM
Pa3NioKUIach M UeMy paBeH 00beM Ta30B (H.y.), BBIJICIMBIINXCS HAa KaToIe U aHoAe?

CHHCOK TeopeTHYeCcKHUX BOMPOCOB K 3a4eTy

1 [Tonstue marepun. BemectBo, noJe.

2 [TonsiTue aroMa, MOJIEKYJIbl. XUMUYECKUM JIEMEHT

3 IlonsTne Mmaccel. AToOMHAs €ANHHUIIa MacCChI. OTHOCHTENIBFHAS aTOMHAS 1
MOJICKYJISIpHAas Macca.

4 | IlocrosinHas ABoraapo. 3akoH ABorajpo. MossipHas Macca

5 | Amnorponus. [Tpumepsr

6 [Tonsarue xumuuceckoi peakuuu. Kinaccudukamus peakimid.

7 ITonsaTue AACPHOTO MAaCCOBOI'0 YHCJIA. HYKJ'II/II[BI, BUBbI

8 | [IpoTOHHO-HENTPOHHAs TeOpUsl CTPOSHUS aTOMa

9 Mogens ctpoeHust atoma Tomcona

10 | IloHATHE  TEpMOJMHAMUKH,  TEPMOJUHAMUYECKOH  CHUCTEMBI,  IapaMeTpOB.
Knaccugukanus cucrem.

11 | IlepBblif 3aKOH TEPMOJUHAMUKU. BHYTpeHHSIs sHEPTHsl, paboTa 1 SHTAIBIIHS CUCTEM.

12 | TemnoBoit 2PpPeKT XUMUIECKOU PEAKIIUU: IK30- H SHAOTEPMHUUECKUE PEAKITHH. 3aKOH
T'ecca.




13 | Xumuueckoe paBHOBecHe cucTeMbl. OOpaTuMBble M HEOOPATUMBbIE PEAKIIUH.
Koncranra paBHOBecHs

14 | Cmemenne xuMmuueckoro pasHosecus 1 npunnun Jle Hlatense.

15 | CxopocTh peakiiuy, KHHETHUYECKOE YPAaBHEHUE peaKuu, 3aBUCUMOCTb CKOPOCTH OT
KoHUeHTpauuu. [lopsaok peakiuu.

16 Ilonstue OJICKTPOJIUTOB U HEIJICKTPOJIMTOB. Honw — KaTHOHBbI, aHUOHBI.

17 | DnextponuTHYecKas AUCCOUMANMSA. MeXaHU3M AUCCOLUALNU — THAPATALINS,
COJIbBATAIMS.

18 | CreneHp aucconManiy — CHIIbHBIE, CITa0bIe, CPETHIE AIEKTPOIIUTHI.

19 | OxucnuTensHO-BOCCTAHOBHUTENNBHBIE peakinuu. CTEeTeHh OKHUCIICHUSI.

20 | YpaBuenue HepHcra. ["aibBaHWYECKUH DIIEMEHT.

21 | DnekTposm3 pacTBOPOB. 3akoHBI Dapases.

21 | Koppo3sus meramuioB. Kiraccupukanusi KOppoO3HOHHBIX ITPOIIECCOB.

22 | XuMu4deckas KOppo3us. DJIEKTPOXUMHUYECKass KOPPO3Us.

23 | 3ammTa METALIOB OT KOPPO3HUH. .3AIIUTHBIEC TOKPHITHS: DICKTPOXUMHUYECKAs 3allUTa

Ilo uroram O6y‘leHI/IH BBICTABJIACTCA 3auem.

IIkajbl olleHKN 00pa30BaTeJIbHbIX JOCTHKEHU M

[Ikana OLleHKH BXOJIHOTO KOHTPOJISA, OTYETA IO JJabopaTopHOi pabore:
- 3a4TEHO - 33J]JaHK€ BBIIIOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKH
- HE 3a4TEHO- 3aJ[aHH€ HE BBINOJHEHO, BHIIOJHEHO C OIIMOKaMH, KOTOpble TpeOyeTcsl UCIPaBUTh, WIH
C/IaHO TIOCJIE YCTAHOBJIEHHOTO CPOKa

IIlkana OWEHKH TecTa, JAOMANIHEr0 3aJaHUsl, KOHTPOJIBbHOI pPadoTHI

(oueHHUBaeTCH B NPOLEHTAX)!
ITpoueHTHI

TpeOoBaHusi K 3HAHUSAM

100-85 OTBeTbl Ha MOCTABJIEHHBIE BOIMPOCHI MOJHBIE, YETKUE U Pa3BEPHYTHIE.
Pemienuss 3agay  JIOTWYHBI, JOKa3aTelIbHbI M JEMOHCTPUPYIOT
AHAIUTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH CTYICHTA.

84-70 Jlatorcsa moJiHBIE OTBETHl Ha TOCTaBJIEHHbIE BOIpochl. [lokazaHo
YMEHHE BBIACNATh MNPUYMHHO-CIEJICTBEHHBIE CBsi3U. [lpu pemeHuun
3ala4  JIOMYIIEHbl HE3HAUWTENbHbIE OIIMOKU, WCIPABICHHBIE C
MOMOIIBIO «HABOSIINX» BOMIPOCOB MPEMOIaBATENS.

69-60 OtBeThl Ha BOIIPOCHI U PCHICHUA NOCTABJICHHBIX 3aJa4 HEAOCTATOYHO
noaHele. JIormka M IMOCJIEIOBaTEIbHOCTh B peuICHU 3ada4 HMCIOT
HapyYIICHU:. B otBeTax OTCYTCTBYIOT BLIBO/IBI.




OneHku TecTa, TOMAIIHETroO 3aJ[aHusl, KOHTPOJBHON paboThl (B Oanax) BBICYMTHIBAIOTCS ITyTEM
MIPOU3BEJICHUS TPEABAPUTEIBHO BBIIEJICHHOTO KOJIMYEeCTBA OAJIOB (B Ipezenax pasziena) U BeTUYMHBI
BBICTABJICHHOTO MTPOLIEHTA.

OHGHI/IBaHI/IC CTYACHTA HA 3a4CTC M0 JUCHUIIIINHC «XUMHUA:

baaasl | Ouenka (0asu 34

(UTOrOBOI | OTBET HA 3a4eTe
TpeOGoBanusi K 3HAHUAM

PEUTHHTOBOM

OLICHKN)
— OrmneHka «3a4TEHO» €CJIM OH WMEET 3HaHWUS OCHOBHOTO
Mmarepuara, €CIM OH TIPOYHO YCBOWJ TMPOTPAMMHBIN
MaTepHal, MOCIeIOBATeIbHO, YETKO W JIOTHYECKH CTPOHHO
€ro HW3JIaraeT ero Ha 3a4eTe, BIAJICCT HEOOXOIUMBIMU

(SAUMENOY | yapLikaMH M TIpHEMaMH HX  BBIIOJHEHHS €eT TEeCHO

100-60 (30 6amos u P ) > M

YBSI3BIBATH TEOPHIO C MPAKTUKOH
bonee )

— VYueOHble [OCTH)KEHHS B CEMECTPOBBI Mepuoj u
pe3ynbraTaMu  pyOeXHOTro  KOHTPOJS  JAEMOHCTPUPYIOT
JOCTaTOYHYIO CTENEHb OBJIAJICHUS IPOrpaMMHBIM
MaTEepUAJIOM.

— OIeHKa «HE 3a4TEHO» BBICTABISETCS CTYACHTY, KOTOPBIHA
HE 3HaeT 3HAYUTEIHHOW YacTH MPOrPaMMHOTO Marepuaa,
JOTIyCKaeT CYIIEeCTBeHHbIe OmuOKku. Kak mpaBmio, oreHka
«HE 3aYTEHO» CTABUTCA CTYyJACHTaM, KOTOpPhIE HE MOTYT
MPOJODKUTh 00ydeHHe Oe3 JOMOJTHHUTEIBbHBIX 3aHSATHH TI0
COOTBETCTBYIOIICH JUCIUIUIHHE.

— VY4yeOHBICE JOCTIKEHHS B CEMECTPOBBI TMEpUOJI H
pe3ynbTaTaMu pyOEKHOTO KOHTPOJIS JEMOHCTPUPOBAIA HE
BBICOKYIO CTETICHb OBJIQJICHUS MIPOTPAMMHBIM MaTEpPHUATIOM TIO
MUHUMAaJILHOHU IJIaHKE.

«He 3aUmeHo»
59-0 (menee 30
bannos)

Crynent, monyuuBmuii Menee 60% oT MakcuMmanbHOro Oayura 3a paszjaen AWCIUIUIMHBI WIIH
MMPOMEKYTOYHYIO aTTECTAIllUI0, CUUTACTCS HEATTECTOBAHHBIM I10 JTAHHOW JUCITUTLIINHE.

Y4yeOHO-MeTONMYECKOe W  HMHMOPMAIMOHHOe  olecredeHue yueOHOoMH
AUCUMILTHHBI

OcHoBHas JuTepaTypa:

1. MunaeBckas JI. B. O6mas xumus. J{ns HHXKEHEPHO-TEXHUYECKUX HAIpaBJICHUH MOJATOTOBKH U
cnienuanbHocTel : yue6Hoe nocobue / JI. B. Munaesckas, H. A. Illeronuxuna. — Canxrt-IletepOypr:
Jlanw, 2020. — 168 c¢. — ISBN 978-5-8114-3837-2. — TekcT: 31eKTpOoHHBIN // JIaHb : BJIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/126907

2. Eropos B. B. O6mas xumus : yue6nuk i crno / B. B. EropoB. — Cankr-IletepOypr: Jlans,
2022. — 192 c¢. — ISBN 978-5-8114-8881-0. — Tekct: »51eKTpoHHBIN // JlaHb: 31EKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/183248

3. Axmeros, H. C. O6uas u Heopranuueckas Xumusi: yueoHuk juis By3os / H. C. AxmeroB. — 12-
e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — Tekcr:
ANEeKTPOHHBIN // JlaHb: anekTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/153910

JlonoTHUTEIbHAS JIUTEPATYpA:

4. Cracwy H. ®@. Pemenue 3anau no oOmiet xumun: yueobnoe nocodue / H. @. Cracs, A. B.
Kopurynos. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 168 ¢. — ISBN 978-5-8114-2274-



https://e.lanbook.com/book/126907
https://e.lanbook.com/book/183248
https://e.lanbook.com/book/153910

6. — TexkcT : anexTpoHHsIi // JlaHb : anekTpoHHO-OnOMHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/168941

5. Jlesuukwuii, M. M. Jlo6po nmosxanoBats B xumuto! / M. M. JleBunkuii; xynoxxuuk U. E. Mapes.
— 3-e¢ u3n. — Mocksa: Jlabopatopus 3Hanuit, 2021. — 201 ¢. — ISBN 978-5-93208-510-3. — Tekcr:
aNIeKTpOHHBIN // JlaHb: anekrponHo-0ubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/166729

6. Bynanos, B. B. Xumnueckast kuHetuka: yueObnoe mocodbue / B. B. Bynanos. — HBaHoBoO:
UI'XTY, 2011. — 177 ¢. — ISBN 978-5-9616-0412-2. — TekcT: amekTpoHHbIH // JlaHb: 3JIEKTPOHHO-
oubimoteunas cucrema. — URL: https://e.lanbook.com/book/4527

7. brmuos, JI. H. COopHuk 3amad u ynpaxHeHu# mo oOmeil xumuu: ydebHoe nocodue / JI. H.
bmunos, U. JI. Ileppumnosa, T. B. CokomnoBa. — Canxkr-IlerepOypr: Jlanp, 2021. — 188 c¢. — ISBN 978-
5-8114-2039-1. — Texkct: saeKkTpoHHBIN // JlaHb: snekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/168929

8. Illepobmna H.A., Tumommna H.M. Meroauyeckne ykazaHusi K JlabopaTtopHoi pabote
«CKOpPOCTh XUMHUYECKOW PEAKIMU M XUMUYECKOoe paBHOBecuu». - bamakoo: BUTU HUAY MUDU,
2016. - 14 c.

9. CunnmprHa W.H., Tumommnra H.M. Meroanueckue ykazaHus K JabopaTopHOi pabote
«QnekTponuTryueckas nuccoruanusy. - banakoso: BUTU HUAY MUDU, 2016. - 20 c.

10. Cuauneina WM.H. Mertomudeckne yka3zaHus K JabopartopHoil pabote «OKHUCIHTEIHHO-
BOCCTaHOBUTEIbHBIE peakiuny. - baimakoso: BUTU HUAY MU®U, B anpobarnuu. - 16 c.
11. Cununpina W.H. Metonuueckue ykazaHusi K JabopaTopHOW paboTe «DIEKTPOIHU3». -
bamakoso: BUTU HUAY MU®U, B anpobanuu. - 16 c.
IIporpammuoe o6ecnieuenue u UHTepHeT-pecypcebi:
ITO Microsoft Office PowerPoint 2007.

I1O Microsoft Office (WORD, EXCEL) 2010.

ChemSpider — mopran moucka u HHPOPMAIIUU O XUMHUYECKUX COCTUHEHUAX
http://www.chem.msu.su/rus/elibrary/ - moprai 31eKTpOHHON OHOTHMOTEKH 110 XUMHH
http://www.chemnet.ru - IlTopran ¢yHIaMEHTAIBHOTO XHMHYECKOTO oOpazoBanus Poccuu

akrwpn

[DnexTpoHHbli pecypc] — Pexxum poctymna:
6 http://school-sector.relarn.ru/nsm/ - Xumust is BceX: HUIFOCTPHPOBAHHBIE MaTE€PHAasbl IO

00111el, OpraHUYeCKON U HEOPraHUIECKON XUMHU

MaTepuajibHO-TEXHHYECKOE o0ecriedyeHue YUeOHOH TMCIUIIUHBI

JIeKuMOHHBIE 3aHATHA TNPOBOJATCA B CIECLMAIU3UPOBAHHBIX AYAUTOPUSX, OCHALEHHBIX
MYJIbTUMEIUHHBIM 000pyaoBaHueM. J[1si mpoBeAEHUS JIEKUMU HCHOJb3YeTCsl MYJIbTUMEIUNHHBINA Kypc
JeKIMH, BUACO(UIbMBI, MAKEThI U IUIAKATHI.

JlaGopaTopHbIe 3aHATHS POBOATCSA B JabopaTopusx 536, 535.

VYuebHas aynutopus (aym.536 - nmocamgounsie Mmecta — 20) 000pymoBaHa KOMIIEKTOM MeOeH JUist
nperno/jaBatelis, HabOpOM XMMHYECKMX PEaKTHUBOB M IMOCYJbl, BBIIpAMUTENb 3582 mis nabopaTopHOM
paboThl, mKaoM BHITSKHBIM ¢ BcTpoeHHbIM BeHTHiIsiTopoM BEHTC 150 BKO.

Vuebnas aymuropus (aya.535 - mocamounble Mecta — 18) oOcHamieHa — KOMILIEKTOM
MYJIBTHMEIUHHOTO 000pYAOBaHUs T MpOBe/ieHUs npe3eHTaiuii (MornTop Lenovo, mpoekrop BENG,
skpan Lumien, Kononku Genius; mpoueccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz,
omeparuBHas mamsth - 4Gb; nuieH3MOHHOE W CBOOOAHOE MPOrpaMMHOE OOecredeHHe OOIIero u
npodeccroHanbHoro HazHayeHus:: MS Windows, MS Office Professional, Kaspersky Security).

JUist U3y4eHus: AUCHUIUINHBI UCTIONb3YIOTCS AIEKTPOHHBIE OMOINOTEKU:

- DIIeKTpOHHO-OuOnuoreuyHass cucrema HUAY MUODU (cBUIETENbCTBO O TOCYJapCTBEHHOMN
peructpanu  0azbl  ganHbix Ne 2012620735 ot 01.08.2012 1.) 6e3 orpaHuyeHHs KOJIWYECTBA
MoJib30BaTeNel n 6e3 OrpaHuYeHUsl CpOKa UCIOJIB30BAHUS PECYPCOB;
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- 3JIEKTPOHHO-OMOMMOoTeyHast cuctema «KOHCYnIbTaHT cTyneHTa» (0OLIECTBO C OTpaHUYCHHOU
otrBeTcTBeHHOCTBIO «[lomuTexpecypey). Jdorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpemocraBieHuE
JIOCTyHna K DJCKTPOHHOM OuOmmoTexke K KOMIUIeKTaM «MeauuuHa. 31apaBooxpaHeHue. bazoBas
Konekiusay, «Kauru mzgarensctBa «DeHukcy, «M3marenasckuii joM MOMMy, «KHuru m3marenscTBa
«IIpocniexm»: «MIHOCTpaHHbIE A3BIKWY... 110 31.08.2022 r.;

- DIIEKTPOHHO-OMOMMOTeUHast cuctema «Aioyke» (moroBop Ne 09-21-910 ot 02.07.2021 r.) Ha
npenocTasienue gocrymna no 31.08.2022 r.;

- 2JIEKTPOHHO-0nOMoTeuHas cucrema «Jlaup» (moroBop Ne 10-21-910 ot 16.07.2021 r. TONBKO Ha
KHUTY U31arenscTBa «Jlanby) Ha npenoctasienue gocrymna no 31.08.2022 r.;

- DIIEKTPOHHO-OMOMMoTeuHas cucrema «Jlaup» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
JPYTUX U3aTeabCTB-NIAapTHEPOB U3/1aTeNbCcTBa «JIaHb») Ha npenocrasiaeHue gocrymna mno 31.08.2022 r.;

- sreKTpoHHO-6ubHOTeHas cucteMa «IOPAWT» (moroop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocTasienue gocrymna no 31.08.2022 r.;

- JJEeKTPOHHO-OMOmMoTeyHast cucrema «Koncymbrant Bpawa» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) na npenoctaBnenue gocryma mo 06.08. 2022 r.;

- 3NIeKTpoHHO-OuOIMoTeunas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npenocTasienue gocrymna no 31.08.2022 r.;

- HaydHas dJIeKTpoHHas Ouoamoreka «elibrary» ma «Hayunas snexTpoHHass OuOIMOTEKA
«elibrary» (moroBop Ne SU-353/2022 ot 14.12.2021 r.) Ha mpegoctaienue goctyna mo 31.12. 2022 r.»;

- Mexnaynaponueiii  onmaiin  pecypc ProQuest Ebook Science & Technology ma
«MexayHaponHblii  oHmaiiH pecypc ProQuest (moroBop Ne 19-21-910ot 18.10.2021r.) Ha
npeaocrasienue goctymna mo 30.11. 2022 r.».

Y4eOHO-MeTOAUYECKHE PEKOMEHIAUM /JIsl CTY/IEHTOB

1. Ykazanus ajisi npoCayIIMBaHUS JEKIINI

[Tepen HawamoM 3aHATHI BHUMATEILHO O3HAKOMUTBHCS C YU€OHBIM TIJIAHOM MTPOBEICHUS JICKITUN U
CITUCKOM PEKOMEHIOBAaHHOM JINTEPATYPHI.

[Tepen mocemenneM ouepeTHON JIEKIIMH OCBEKHUTH B TTAMSTH OCHOBHBIE KOHIIEMIIUN ITPOUICHHOTO
panee marepuana. [loarotoBuTh pu HEOOXOIMMOCTH BOIIPOCHI IIpenoiaBarento. He Hamo omacatbes, 4To
BOITPOCHI MOTYT OBITH IMTPOCTHIMHU.

Ha nekiium ocHOBHOE BHUMAaHHE CIIEYET yACIATh He popMysaM M MaTeMaTHUYECKUM BBIKIIaJIKaM,
a COJICPKAHUIO N3yYaeMbIX BOIPOCOB, ONIPEACICHUSM M IIOCTAHOBKAM 3aj1a4.

B nponiecce n3yueHus JIGKIIMOHHOTO Kypca HE0OXO0UMO 0 BO3MOKHOCTH YacTO BO3BPAIIAThCS K
OCHOBHBIM TOHSATHSAM W METOJaM pEIICHHS 3a7ad (37€Ch BO3MOXEH BBIOOPOYHBIM KOHTPOJIb 3HAHHM
CTYJICHTOB).

XenarenbHO UCHONB30BAaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIIOJB3YeTCS MPUHATAS
MpenoaBaTesieM CHCTeMa 0003HAYCHU .

Hus Oonee moapoOHOrO wu3y4YeHHs Kypca cleayer paboTaTh C PEKOMEHJIOBAaHHBIMU
JTUTEPaTypHBIMU UCTOUHUKAMU U BHOBB MOSBIISIOUIUMUCST HCTOYHUKAMH.

2. YkazaHus 1) BBIITOJIHEHHS JIAOOPATOPHBIX paboT

Cob6monath TpeOOBaHHMS TEXHUKHM OE30MACHOCTH, [UIsl Yero MpochyliaTh HEOO0XOAUMbIe
pa3bsACHEHUS O MPABUJILHOCTH MOBEIACHUS B TaOOPATOPHH.

[Tepen BbIMOTHEHHEM Ja00OPAaTOPHOI PabOTHI MPOBECTH CAMOCTOSITEIHHO MOJATOTOBKY K padore
W3Y4YMB OCHOBHBIE TEOPETHUYECKHE IMIOJIOKEHUS, 3HAHHE KOTOPHIX HEOOXOAMMO Ui OCMBICIEHHOTO
BBITIOJTHEHUS Pa0bOTHI.

B nmportiecce BbImonHEHHs pabOThI ClIEAyeT MOCTOSHHO 00IIaThCsl C MPENoaBaTesieM, He JOMycKast
10 BOBMOYXHOCTH HEMPABWIbHBIX JICHCTBUM.

OcHOBHBIE Pe3yIbTATHI IKCTIEPUMEHTOB HEOOX0AUMO 3a(PUKCHPOBATH B MUCHBMEHHOM BUJIC.

IIpu cmage 3adera mo paboTe MOATOTOBUTH OTYET O MpOAENaHHOW paboTe, TAe NOJKHBI OBITh
OTPa’KE€HbI OCHOBHBIE PE3YJIbTAThI U BBIBOBI.

3.YkazaHus AJ1s BBIOJHEHUS CAMOCTOSITEILHON paboThI

[lonyunTts y mnpenonaaBaTens 3aJaHUE U CIHUCOK PEKOMEHJOBAaHHOM nuTepaTypsl. M3yueHue



TEOPETUYECKUX BOIPOCOB CIEAYET NPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITENIBHO, HO MPU 3aTPYAHEHUIX
oOpamiarbest K IpenoaBaTesio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOACTaHHON padoTe.

[Tpu BeIMONHEHUN (PPOHTATBHBIX 3aJaHUN MO YCMOTPEHUIO MPEIoaaBareis padoTa MOXKET OBITh
OllcHEHa 0e3 MUCHPMEHHOIO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOMPOCHL, MPH YCIOBUU
AKTUBHOM CaMOCTOSITEILHOM paboOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeToaudeckue PEKOMEHIANUH 1JIA npeno;:[aBaTeJIeﬁ
1. Yka3zanus 115 npoBeACHUS JIEKIUN

Ha niepBoii BBOIHOM JieKIMU caenaTh 001l 0030p coaepaHus Kypca U OTMETUTh HOBbIE METOIbI
U MOJIXOJIbl K PELICHUIO 3a/]a4, pacCCMAaTPUBAEMBIX B Kypce, TOBECTH JI0 CTY/I€HTOB TpeOoBaHUs Kadeapsl,
OTBETUTDH Ha BOIIPOCHI.

[Ipy mOAroToBKE K JIEKIUOHHBIM 3aHATUSM HEOOXOJUMO IMpOJIyMaTh IJIaH €ro MpOBEACHUs,
CoJiep’KaHHE BCTYNHUTEIbHOM, OCHOBHOM M 3aKJIFOUUTENILHON YacTH JIEKIIMH, O3HAKOMUTHCS C HOBUHKaMH
y4eOHOM M METOAMYECKOH JINTepaTyphl, MyOJUKALUIMU MIEPUOIUUECKON MeYaTH MO TeMe JIEKIIMOHHOTO
3aHsTus. Ilepen M3nokeHHEM TEKyHIero JIEKIMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX HTOTAX,
JNOCTUTHYTBIX Ha Mpeaplaymux Jekuusx. C 3Tol 1enpio 3a/aTh HECKOJbKO BOIPOCOB ayAMTOPHH U
OCYILIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B xome neKkuMOHHOrO 3aHATUS MpenojaBaTeNib JODKEH Ha3BaThb TeMy, ydeOHble BOMPOCHI,
03HAaKOMHUTH CTYJEHTOB C IEPEYHEM OCHOBHOW M JOIOJIHUTEIbHOW JUTEPaTypbl MO TeME 3aHATHUS.
PackpeiBasi conepxaHue y4eOHBIX BOIPOCOB, AaKIEHTUPOBATh BHUMAaHHE CTYJEHTOB Ha OCHOBHBIX
KaTeropusx, SBJICHUSAX M Hpoleccax, OCOOEHHOCTSIX HX NpOTeKaHHsA. PackpblBaTh CYIIHOCTb U
COJIepKaHKUE PA3IMYHBIX TOYEK 3PEHMS U HAYYHBIX MOAXOJO0B K OOBSICHEHUIO TEX WJIM MHBIX SBJICHUH U
IIPOLIECCOB.

Cnenyer apryMeHTHMpOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIMIO 1O CHOPHBIM TEOPETUYECKUM
BonpocaM. [IpuBoanTh npumepsl. 3agaBaTh 10 X0y U3JI0KEHHS JEKIIMOHHOTO MaTepuaia puTopudecKue
BOIIPOCHI U CAMOMY J]aBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MHM MBICIUTEIbHOMN EATEIbHOCTH
CTYIEHTOB, TIOBBIIIEHUIO HMX BHHMMaHUS W HHTEpeca K MaTepuayly JIEKIHH, €€ COAEPIKaHMIO.
[IpenonaBatens J0JDKEH PYKOBOAUTH PpabOTON CTYIEHTOB II0 KOHCIEKTHPOBAHMIO JIEKIIMOHHOI'O
MaTepuala, HoJ4epK1BaTh HEOOXOAUMOCTb OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX I10JIOKEHUH M3ydaeMoi
TeMbl, 0CO00 BBIAENSS, KaTeropuajbHbIil ammapaT. B 3akimrouuTenbHOW YacTu JEKIMM HEO0OXOAUMO
copMyInpoBaTh 0OLIME BBIBOJIBI 10 TEME, PACKPBIBAIOLINE COAEPIKAHNE BCEX BOIIPOCOB, IOCTABIEHHBIX
B Jiekuuu. OOBSABUTH IUIAaH OYEPEAHOTO IPAKTUYECKOIO 3aHATHS, JaTh KpaTKHe PEeKOMEHJAlMU 10
MOJATOTOBKE CTYAEHTOB K IPAKTUYECKOMY 3aHATHIO. ONpenenuTb MECTO U BpPeMs KOHCYJIbTALUU
CTY/IEHTaM, MOKEeJIaBIINM BBICTYIIUTh Ha MPAKTUUECKOM 3aHATHH C JOKIaJaMU U pedeparami.

Ha nocnenneld nexuuu yzaenuts Bpems Uil o030pa  Haubosee BaXHbBIX —IOJIOKEHHH,
paccMOTpPEHHBIX B Kypce.

2. YkazaHus JUIsl IPOBEACHUS J1a00PATOPHBIX 3aHATUI

Cobnronate TpeOOBaHMSA TEXHMKH O€30MaCHOCTHM U MPOBOAMTH HEOOXOJUMBIC Pa3bsCHEHUS O
MIPaBUIILHOCTH MOBEJICHUS B J1a00OpaTOpUu.

Ilepen BbIMOSHEHHEM JabOpaTOpHOM pabOTHl NPOBEPUTH CTENEHb TOTOBHOCTH CTYJACHTOB,
HallOMHUTh M OOCYAWUTh OCHOBHBIE TEOPETHYECKHE IOJO0KEHHUS, 3HAHHE KOTOPBIX HEOOXOIUMO JUIs
OCMBICJICHHOTO BBITIOJHEHUS padoT.

B nporiecce BbINoMHEHNS pabOTHI ClIeAyeT MOCTOSIHHO OOLIAThCs CO CTYy/AE€HTaMHU, HE JOMycKas 10
BO3MO’KHOCTH UX HENPABUJIbHBIX ACHCTBUI.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yJbTAThl IKCIEPUMEHTOB ObUIM 3a(UKCHPOBAHBI CTYJCHTAMH B
IIMCBMEHHOM BHJIE.

IIpu mpueme 3adera mo pabore TpeOOBaTh OTUET O MPOJENAHHON paboTe, Ie JOKHBI OBITh
OTpa)KCHbI OCHOBHBIE PE3YJIbTATHI U BHIBOBI.

3.Yka3aHus 0 KOHTPOJIIO CAMOCTOSATEIBHON paboThl CTYAEHTOB



I[Io ycMoTpeHuto mpenojaBaTens 3aJaHUE Ha CaMOCTOATENBbHYIO pabOTy MOXKET OBITh
WH/IMBUIYATbHBIM WM (PPOHTAILHBIM.

[Tpu uCMOJIb30BaHUM HHIMBHIYaTbHBIX 3aJaHUl TPeOOBAaTh OT CTYJIEHTAa MHCbMEHHBIA OTYET O
MIPOJICIAHHOM padoTe.

[Tpu npumeHeHUH (QPOHTAIBHBIX 33JaHUN BECTH KOJUICKTHBHBIC OOCYXICHHUS CO CTYJACHTaAMH
OCHOBHBIX TCOPETHYCCKUX MTOJIOKCHHIA.

C 1menmpl0  KOHTPOJS  KadecTBa  BBIMOJIHCHUS  CAMOCTOSATEIBHOW  paboOTBI  TpeOOBaTh

WHUBHYAIbHBIC OTYETHI (JOMYCTHMO BMECTO IMHCHMEHHOTO OTYeTa MPUMEHSTH WHIAMBHUIyaIbHbIC
KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBineHa B cooTBeTcTBUM ¢ TpedoBanusmMu OC HUAY MUOU u yyeOHbIM
IUITAHOM  OCHOBHOM  oOpa3oBaTeNbHON mporpaMmbl 10  HampasieHHt0 mnoarotoBku 15.03.01

MammHoCTpOeHHE.
Pabouyro mporpamMmy cocTaBuI AOIEHT @ 3epHblkuHa A. A.
PerieH3eHT: JOTEHT ”/S 3 3yoosa H.T".

c

[Iporpamma omobpena Ha 3acemannu YMKH 15.03.01 Mammunoctpoenue ot 17.11.2021 rona,
NpoTOKOJ Ne3.

/

o P ) iy
[Ipencenarens yaeOHO-METOAMYECKON KOMUCCUHU TS Kynamesa 1.0.
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