banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA UHCTUTYT — (prytnan deaeparTbHOTO
rocyJIapCTBEHHOTO aBTOHOMHOT'O0 00pa30BaTeIbHOTO YUPEKIESHUS BBICIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIENOBATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW SHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCITUTLTMHBD)

PABOYAS ITPOI'PAMMA

10 AN CHUIIIINHC «XUMUI»

Hal'[paBJIeHI/IH NOATr0OTOBKH

«27.03.04 YnpaBneHue B TEXHUUYECKUX CUCTEMAX)

OcHoBHasi npodeccuoHATbHAs 00pa3oBaTeIbHAsI MPOrpaMMa

«YnpaBiieHue 1 UH)OPMATUKA B TEXHUYECKUX CUCTEMAX)

KBanuduxkauus BbINTYCKHUKA

bakanasp

dopma 00ydeHuUs1

O4Hasa

banakoso 20



He.]'lb OCBOCHHUSA NTUCIHIUIIJINHBI

HCHBIO npenogaBanvs AJUCHUIUIMHBL ABJIACTCA IOJTYYCHUC 3HaHI/If/'I, HeO6XOI[I/IMBIX JJIS
TUIOJJOTBOPHOM JIEATENBHOCTH CIEIUAINCTA. XUMHUSL (POPMUPYET TEXHOJOTHYECKOE MHPOBO33PCHHE
CICHUAINCTOB  JUISI HMX  [POM3BOJICTBCHHO-TEXHOJIOTHYECKOH UM MPOCKTHO-KOHCTPYKTOPCKOM
npodecCHOHATLHOM IS TEIILHOCTH.

3aaun U3ydeHHs AUCIUIUIMHBL U3yYCHHUE OCHOBHBIX 3aKOHOB WM MOHATHH OOILICH XMMHH IS
aHaJIM3a MPOIIECCOB, UCIIOIB3YEMBIX B MAITMHOCTPOCHUH, & TAKXKE BBITOJHEHUE XUMHUUECKHX PacyeTOB
C HCIOJb30BAaHHEM CIPABOYHOM JIUTEPATyphl, I[OMOTAIOIINE pellaTh BOMPOCHl HAIEKHOCTH

MaTepUajIoB U KOHCTPYKLIHUH.

MecTo yueOHoi qucuuiuiuibl B ctpykrype OOII BO
W3ydenne kypca «XUMHHY» CBSI3aHO ¢ HEOOXOIMMOCTBIO 3HAHUN OCHOB MAaTeMAaTHKH, (DU3HKH,
MH(OPMATHUKH, HMIMPOKOE HCIOJIB30BaHUE, KOTOPHIX HE TOJBKO MAET BO3MOXKHOCTH Hauboyiee TOYHO
BBIPA3UTh TEOPETHUECKUE 3aKOHOMEPHOCTH, HO U SBJSIETCS HEOOXOIUMBIM HHCTPYMEHTOM HX
ycTaHoBJeHUs. /{151 OCBOGHHS AMCUMILIUHBI «XHUMHS» HEOOXOAMMBI 3HAHUE, YMEHHE U BIIaJICHUE
MaTepHaJioM [0 NPEAMIECTBYIONIMM UCIHUILUIMHAM B COOTBETCTBHH C TPEOOBAaHHMSAMHU OCBOCHUS

IIporpaMmbl: MaTCMATHKaA, (1)I/ISI/IKa.

Komunerenuuu oOy4awmerocs, (opMmupyemsbie B Ppe3yJibTaTe OCBOCHHS

JUCHHUIIJIMHBI
B mpouecce ocBOeHHMS [AaHHOW IUCHUIUIMHBI Yy CTylIEHTa (HOPMUPYIOTCS CIEAYIOIUe
KOMIICTEHIIMH:
VHHUBEpCaJIbHBIC:
Ko xommeTeHIINHN HaunmenoBanue Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU
KOMIIETEHIUN
VKE-1 CriocobeH ucnons3oBath | 3-YKE-1 3HaTh: OCHOBHEIC 3aKOHBI
SHAHUS €CTECTBEHHOHAYYHBIX  JUCLUHUILUIMH,  METOJbI
€CTECTBEHHOHAYUHBIX MaTEeMaTHYECKOTO aHalu3a W MOJCIUPOBAHUS,
e IpHMeHATS TEOPETUYECKOTO u IKCIIEPUMEHTATILHOTO
HCCIIEIOBAHUS
MCTOABI  MATCMATHHCCKOIO | vy yKE-| YMeTs: HCITOIB30BaTh
aHan3a u MOJCIIMPOBAHUA, | yvaremaTdueckue  METONBI B TEXHUYECKUX
TCOPETUICCKOTO U | IPHUIIOKCHUSX, paccyuThIBaThH OCHOBHBIC
IKCIIEPUMEHTAILHOTO YHUCIIOBBIC XapaKTCPUCTUKU CITYIAHHBIX BEIIMYHH,
HcCIIeI0BAHNUS B | pelIaTh OCHOBHBIE 3a/a4d  MaTeMaTH4YecKOM
[IOCTABJIEHHBIX 3a7a4aX CTaTHCTHUKH; PEIIaTh TUTIOBBIC paCUCTHBIC 3aa91
B-VKE-1 Brmagetrs: METOZAMH MaTEMaTHYECKOIO
aHaJIM3a U MOJICIMPOBAHUS; METOJaMU PEIICHUS
3aJay aHalM3a W pacueTa XapaKTepUCTHUK
(UBHYECKUX CHCTEM, OCHOBHBIMH IpHEMaMH
00paboTku AKCIIEPUMEHTATBHBIX JIAHHBIX,
METOIaMH padoTHI c TIPUKJIQTHBIMH
MPOTPaMMHBIMH MPOTYKTAMHU
VYKII-3 Crnocoben  craButh  cebe | 3-YKII-3 3HaTh: OCHOBHBIE MIPUEMBI
obpa3oBaTenbHbIE IETN TI0J 3¢ (HeKTHBHOTO YIPABJICHUS COOCTBEHHBIM
BOSHUKAIOIME  KU3HCHHbIe | BPEMCHEM, OCHOBHBIC METOIMKH CaAMOKOHTPOJIS,
T — caMopasBuTHs M camoo0pa3zoBaHus Ha
MPOTSHKCHUM BCEH JKU3HH C HCIOJb30BaHUEM
pelreHus u cpenctsa | | (POBBIX CPEICTR




pasButug (B TOM 4YHCIE C
UCTIOJBb30BaHUEM IUPPOBBIX
CPEICTB) JIPYTHX
HEOOXOAUMBIX KOMITETCHIIUH

V-VYKII-3 VYmets: 3 (PexkTuBHO TIaHUPOBATH H
KOHTPOJHPOBATH COOCTBEHHOE BpeMs,
HCIIOJIL30BAaTh METOIbI CaMOPETYJISIIINH,
CaMOpa3BHUTUS M CaMOOOYYCHHS B TCUCHHE BCEH
JKU3HH C MCTIOJIB30BaHUEM IIU(PPOBBIX CPEIICTB

B-VKII-3 Buaners: wmeTrogamMu — ympaBieHUs

COOCTBEHHBIM BpEMEHEM,
NpUOOpPETEHUs, MCHOJB30BaHUS M OOHOBIICHUS
COLIMOKYJIBTYPHBIX u npodeccuoHaNbHbIX

TEXHOJIOTHAMU

3HAaHUW, YMEHH,

CaMOpa3BUTUA U CaMOO6p330BaHI/I$I B TCUYCHHC

1 HaABBIKOB, MCTOAHKaMU

BCE JKM3HM C UCHOJIb30BaHUEM IH(PPOBHIX
CPEICTB

obmenpodeccuoHalbHbIE:

Koa xoMnierenumu HaumenoBanue NuaukaTopel JOCTUKEHUSA KOMITETCHIIUN
KOMIIETEHIINHN
OIIK-2 Cnocoben  ¢dopmynupoats | 3-OIIK-2 3HaTh: OCHOBHBIE IPUHIIUIIBI U METO/IbI
3a/1a91 noctpoeHus ((popmManu3anum) U UCCICTOBAHM
npodeccHOHATbHOT MaTeMaTUYECKUX MOJIENIEH CHUCTEM YIpPaBIICHUS,
ux (QOpMBI TpEICTaBICHHUS U MPeoOpa3oBaHUS
JeSITEIBHOCTH Ha OCHOBE .
. JUIS LieieH yrnpaBiaeHUs
SHaHMH, TPOQUILHEIX VY-OIIK-2 YMeTh: AeMOHCTPUPOBATh HABBIKU
pasaCIOB MATEMATUHUCCKUX | yerionib30BaHKsT 3HAHUN (DM3UKA W MAaTeMaTHKU
n CCTCCTBCHHO-HAY4HBIX | i1  pelleHusa  3aJady  TEOPETUYECKOro U
JTUCIUILINAH (MOIYJIeH) MIPUKJIATHOTO XapaKkTepa
B-OIIK-2 Bnanets: aHaIUTHYECKUMHU U
YUCJIOBBIMU METOAAMHU JIJIS pacyera
TEXHUYECKUX MapaMeTPOB CUCTEM
3agaum BOCIMTAHMS, peajiu3yeMble B PAMKAX OCBOCHMS M CHHUIITIHHbBI
BosJjieuenue B
. Hcnoan3oBaHue
Hanpasienue/ Co3nanmue ycJioBuii, Pa3HOIVIAHOBY IO
BOCIIUTATEJIbHOI0 NOTEHI[HAJIA
neJu olecreynBarO KX . BHEY4eOHYI0
yueOHOH THCHHIIIMHBI
AeTeJIbHOCTh
[IpodeccuonansHoe | - popmupoBanue Ucnons3zoBanue 1.Opranuzarus
U TPYIAOBOE KYJIbTYpbI BOCIIUTATEIbHOTO MOTEHLHMAJIa | HAYYHO-
BOCIIUTAHHE MCCIIEA0BATEIbCKON | TUCIUTIIINH MPAKTUYECKUX
Y UHKEHEPHOU npoecCHOHANFHOTO  MOAYJA | KOH(QEepeHIui 1
nestensHoct (B16) | s (dbopMUpOBaHUs | BCTPEY € BEAYLUIUMHU
WH)XEHEPHOT0  MBIIUICHUS U | CTIELHAIUCTaMU
WHXEHEPHOW KYyJbTYpPBI 34 CUET | MPEAIPUATUN
MPaKTUYECKUX  CTYJIEHYECKHX | ropoa 1
WCCJICIOBAHUI  COBPEMEHHBIX | BETEpaHAMH
MPOU3BOJICTBEHHBIX CHUCTEM; | aTOMHOM OTpPACIH.
MIPOEKTHOMN JeATeNbHOCTH | 2. Opranuzanus u
CTYACHTOB MO pa3paboTKe U | MPOBEJCHUE
ONTUMHU3AIMNH TEXHOJOTUYECKHUX | MPEIMETHBIX
CHCTEM, CBSA3aHHOI C pEHICHUEM | OJIMMIIUAJ U y4acTHe




peambHBIX  MPOM3BOJICTBEHHBIX
3aa4; MPOXOXKIEHHUS  dYepes
pasHooOpa3HbIe UTPOBEIE,
TBOPUYECKHUE, (decTuBanbHbIC
dbopmbl, TpeOyrolMe aHaiIM3a
CIIOKHOT'O O00OBEKTAa, ITIOCTAHOBKHU
OTHOCHTEJIBHO HETO
npeoOpa30oBaTeIbHbIX 3a7a4 s
UX ONTUMAIILHOTO PEIICHHUSI.

B KOHKYpCax
poeCcCHOHATBLHOTO
MacTepCTBa.
3.Yyactue B
©KETOJTHBIX aKITHIX
CTYIICHUECKHX
CTPOUTEIBHBIX
OTpPSI0B

CTpykTypa u coaepkaHue y4eOHOH AU CIUIIIHHBI

Ounas ¢popma o0yueHust

JucnuminHa npenojgaercs cryaeHraM B 1-m cemectpe. OOmas Tpy10€MKOCTb JUCHUIUIMHBI
COCTaBJISIET 2 SIAWHHUIIEI, 72 aK. Jaca.

KajenaapHblii nJ1aH

o HoRw s TR

No

(¢}

bI

HaumenoBanue paznena
(Temsr)
JUCLIUTUIMHBI

Buner yueOHOI nesTEeNbHOCTH

(dac.)

Bcero

JlaGopaTopHbIie
[IpakTrueckue

=
S|
5
=
0]
=

CPC

ATTectranus
pasnena

(bopma)*

Makcu-
MaJILHBIN
Oamn
3a
pazmen**

Pa

3ne

=

1

— «OCHOBBI XUMHH

CoBpeMeHHbIE aCTIEKThI
pPa3BUTUSA XUMHH.
OCHOBHBIC TIOHSTHS U
3aKOHBI XUMUHU.
Ctpoenue aToma

Ilepuoauueckas
CUCTEMA DJIIEMEHTOB B
CBETE TEOPUU CTPOCHHUS
aToMa. XHUMHUYECKast
CBSA3b U CTPOCHHUE
MOJIEKYJT

6/2

2/2 4

KucaoTHO-OCHOBHEBIE 1
OKHCIIUTENLHO-
BOCCTAaHOBHUTEIIbHEIC
CBOMCTBA BEIIECTB

12

XuMHUecKasi KHHETHKA
1 paBHOBeCHE

12/
2

2 | 472 6

KM Nel-9
(MMCHMEHHO)

30

Pasnen 2 — «JIeKTpOXUMHUSD

3aKOHOMEPHOCTH
IPOTEKAHUS
XUMHUYECKHX PEaKIuil.

XuMuyeckas

KU No2-16
(TMCBMEHHO)

30




TEPMOIMHAMUKA
MeTtamibl.
DICKTPOXUMHUCCKHE
6 CHCTEMEI. 18/ | 4/ 8/ 6
l'anpBaHMYecKue 6 2 4
JIEMEHTBI. DJIEKTPOIU3
coJIeii.
Koppo3sus meramios. o/
7 MeToabl 3aIuThI 8/2 5 6
METAJIOB OT KOPPO3UH
Bu/1 IpoMeKyTOYHO# aTTecTAlIMH 7122/ 16/6 | 16/6 40 3 40

* - COKpalleHHOe HauMEHOBaHUe (POPMBI KOHTPOIIS

** - cymMMa MakCUMAaJIbHBIX OaJIoB JOKHA ObITh paBHa 100 3a cemecTp, BKJIOYasi 3a4eT U (WIIK)

9K3aMCH

CoxkpailieHHOe HauMEHOBaHKe (POPM TEKYIIIET0 KOHTPOJIS U aTTEeCTAIlH Pa3/IeNioB:
0O0o3HauYeHHE ITosHoe HauMeHOBaHue

K1 KoHTpouib 110 uroram

3 3auer

Coaep:xaHue JIECKIMOHHOI0 Kypca

Tema sexkuuu. Bonpockl, oTpadaTpiBaemMble Ha JeKIUH Bcero Y4yebHo-
YacoB | MeToaH4YecKoe
o0ecrnieyeHue
1 2 3
Jleknusi 1. CoBpeMeHHbIe acneKTbl pa3sBUTHA XUMHMU. OCHOBHBIE 2 1-6

NOHATHSA U 3aKOHbI XuMuHu. CTpoeHHne aToma

1. Ycnexu coBpeMEHHON XUMHUH.

2. OCHOBHbIE MOHATUS XUMUU: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
MIPOCTHIE U CIOXKHbIE BEIECTBA, a0COMIOTHAS M OTHOCUTEIbHAS aTOMHAs
Macca, abCOJIOTHAs M OTHOCUTENbHAsE MOJIEKYJISIpHAs Macca, eJuHHIa
MU3MEPEHMS KOJIMYECTBA BEILIECTBA — MOJIb, MOJISIPHAs Macca BEILECTBA.
3. OcHOBHBIE 3aKOHBl XHMMHMH: COXPAaHEHHS MacChl U DHEpruH,
MIOCTOSIHCTBA COCTaBa, IPOCTHIX OOBEMHBIX OTHOUIEHHUs, ABOTrajapo,
SKBUBAJICHTOB.

4. Teopus crpoenus aroma. CoctaB aToMHOro sapa. Msoromsl,
n300apel. KBaHTOBBIE UHnCIHa.

5. Ilpunnun [Taynu. IIpasuno XyHnaa.

6. [IpyHuMn HauMeHbIIeH YHEPrun, NpaBuiia KieukoBckoro.

7. DOnexkTpoHHbIE KOH(pHUrypaluuu aroMoB M HOHOB. CemelicTBa
XUMHUYECKHX JJIEMEHTOB.

Jlekuus 2. Ilepuoamueckasi cucreMa 3J1eMEHTOB B CBeTe TEOPUH 2 1-6
CTPOEHUs aTOMAa. XMMHUYECKasl CBSA3b U CTPOCHUE MOJIEKY.I.

1. Ilepuoanueckuii 3akon .M. MeHeneeBa u Ba 3Tamna €ro pa3BUTHUA.
2. CTpyKTypa NEPUOANYECKON CUCTEMBI JIEMEHTOB: MEPUObI, TPYIIIbI.
3. BaneHTHOCTSD.

4. OCHOBHBIE BUJIBI U XaPAKTEPUCTUKN XUMHYECKOU CBSI3H.

5. KoBanenTHas cBsA3b. MloHHas cBsA3b. JlOHOpHO-aKIIENTOPHHAS CBS3b.
Bonopoanas cBsa3b. MeTamndeckas CBA3b.




Jlexkuus 3. Kuc10THO-0CHOBHbBIE " OKHUCJIUTETbHO-
BOCCTAHOBHTEIbHbIE CBOMCTBA BEelIECTB

1. OKUCIUTENHHO-BOCCTAHOBUTEIIBLHBIE PEAKITUH.

2. CteneHb OKHUCICHHUS.

3. [Iporiecchl OKUCTIEHUS U BOCCTAHOBJICHUS.

4. CocraBieHHE€ YpPaBHEHHH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuu: METOJOM DJJIGKTPOHHOTO OajaHca, HWOHHO-DJIEKTPOHHBIM
METO/IOM.

1-6

Jlekuusi 4. XuMnyeckasi KHHETUKA U PaBHOBecHe

1. Xumunueckasi KHHETHKA.

2. 'oMoreHHbIe MpoOIIeCChl U KX CKOPOCTh. [ eTeporeHHbie peakiuu u ux
CKOPOCTb.

3. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pPEaKIMU OT KOHIICHTpalUid
pearupyrommx BeleCTB, 3aKOH JCHCTBUS MacC, KOHCTAHTa CKOPOCTH.
4. BiusHue TeMIepaTypbl Ha CKOPOCTh XUMHUYECKHX peakuil (IpaBuiio
Bant-T'odda, ypaBuenue Appenuyca).

5. Oneprus aktuBauuu. Karanus. Katanuzatopsl.

6. Xumuueckoe paBHOBecHe cuUcTeMbl. OOpaTHMble M HEOOpaTUMBbIC
peaxiuu.

7. KoHcranta paBHOBECHSI TOMOTE€HHBIX U T€TEPOr€HHBIX MPOIIECCOB.

8. CMenienne xumuueckoro pasHosecus u npunnui Jle [larense.

Jleknus 5. 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHMYECKHUX PeaKIuii.
XuMuveckasi TePMOJTUHAMHUKA

1. OcHOBHBIE TTOHATHSA XUMUYECKON TEPMOIMHAMUKH.

2. BHyTpenHsss sHeprus W HHTanbOus cucrteM. [lepBblii  3akoH
TEPMOJIMHAMUKH.

3. TeroBoi 3ppeKT XUMHUIECKOHN PEeaKIUH.

4. TepMOXUMHUYECKHE YPaBHEHUS ITPOIIECCOB.

5. DHeprus ['n60ca 1 HanPaBIEHHOCTh XUMUYECKUX PEAKIIHIA.

6. YcnoBusi CaMONIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

Jlexuus 6. Meranibl. JIEKTPOXUMHUYECKH e CHCTEMBI.
lanbBaHHYeCKHE 3JIeMEHThI. DJIEKTPOJIN3 COJIeH.

1. Ctpoenue, criocoObl MOTy4EHUs], CBOMCTBAa METAIIIIOB.

2. PaBHOBecHe Ha TpaHUIIE METAJI-PAcTBOP.

3. DnexTpoaHblit noTeHuuan. CTaHIapTHBIA BOJOPOIHBIIN 37IEKTPO/I.

4. Psij cTaHI@pTHBIX 3JIEKTPOIHBIX MTOTSHIIHAIIOB.

5. YpaBHenue HepHcera.

6. ['anbBaHUYECKHIA DIIEMEHT.

7. DNEeKTPOABMIKYILAS CUJIA DJIEMEHTA.

8. DnexTponm3 pacruiaBoB. PacTBoprMbIe U HEPACTBOPUMBIC aHOBI.

9. Dmnektponu3 pactBopoB. KaromHble M aHOAHBIE MPOLECCHl IPU
AIIEKTPOITN3€E BOJHBIX PACTBOPOB JIEKTPOJIUTOB.

10. 3axkonsr Dapanes.

1-6

Jleknusi 7. Koppo3uss merasnos. Meroabl 3alIUThl METANJIOB OT
KOPpPO3HH

1. Koppo3us MeTamios.

2. Knaccugukaius KOppo3UOHHBIX MPOLIECCOB.

3. Xumu4deckass Kopposusl.

4. DnexTpoxuMuiecKasi KOpposHusl.

5. MexaHu3M 3JIEKTPOXUMUYECKON KOPPO3HH.

6. Bunel nenonspusanuu.

7. 3amuTa MEeTauioB OT KOPPO3HUHU.

1-6




8.3amMTHBIE TOKPBITUS: METAIIIMYECKUE U HEMETAININYECKHUE.
9. DnexTpoxuMHUecKas 3alluTa: IPOTEKTOPHAs U KaTo Hasl.
10. THruOUTOpHI KOPPO3UHU

Ilepedyenb npakTu4ecKkux pador

Hepeqenb NMPAKTUYCCKUX paﬁoT - HC IPEAYCMOTPECHBI y‘IEGHLIM IJIAHOM

IlepeyeHb 1a00paTOPHBIX padoT

Tema madoparopHoii padoTsl. Bonpockl, oTpadarbiBaemMbie HA
J1a0OPATOPHOM 3aHATHH

Bcero
4acoB

Yyeono-
MeTOANYEecCKoe
odecrmeyeHue

1

N

3

Tema: «KHCJIOTHO-OCHOBHBIE H OKHCJIHTEJIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA BelIEeCTB)»
OKMCIINTEIIFHO-BOCCTAHOBUTEIBHEIC PEaKIIHH

4-6, 8

Tema: «XuMH4eckasi KHHETHKA U PABHOBeCHE»
XHUMHUYECKOE PABHOBECHE U CKOPOCTh XUMUUYECKON PEAKIINU

4-6, 7

Tema: «MeTtanibl. JIEKTPOXUMHYECKH e
l'anbBaHN4YeCKHE 3JIeMEHThI. JJIEKTPOJIN3 COJIeiD)
CaoiicTBa BoJibl. PacTBOPBL.

CHUCTEMBbI.

4-6, 9

Tema: «MeTtanibl. JIEKTPOXUMHYECKH e
l'anbBaHNM4YecKHE 3JIEeMEHThI. JJIEKTPOJIN3 COJIeiD)

DIEKTPOJIH3

CHUCTEMBI.

4-6, 10

3aaHus VI caMOCTOATEILHOM PadoThI CTYICHTOB

Bomnpocsl 111 caMOCTOATEIBHOTO U3y4YeHus (3a1aHus)

Bcero
Yacos

YueoHo-
MeTOAUYecCKoe
odecrmeyeHue

CoBpeMeHHbIE aCNEeKThbl pa3BUTUSI XUMHH. OCHOBHbIE NMOHATHS H
3aKkoHbI XuMHuH. CTpoeHue atoma CBs3b XUMHU C IPYTUMH HayKaMHu.
3HaueHWe XMMHMHM B  CTPOMTEINBCTBE M  JAPYTUX  OTpacisax
MIPOMBIIIJIEHHOCTH. XUMHUYeckue pacueTsl. CamocTositenpHas paldoTa
II0 OCHOBHBIM 3aKOHOM XWMMHMH. Mcropus pa3BUTHS IIPEICTaBICHUHA O
ctpoeHnn aroma. llepBele Momenn crpoeHus aroma. Ilonstue o
KBaHTOBOM MexaHMke. CocTaBieHHE SJEKTPOHHBIX M TIpadUUyecKux
(hopmys aTOMOB ¥ HIOHOB

6

1-6

Ilepuoanyeckasi cucreMa 3JIEMEHTOB B CBeTe TEOPHMH CTPOCHUSA
aroMa. XUMHYeCKasi CBA3b U CTPOEHHE MOJIEKY.I.

JlnanekTuyeckui  XapakTep IEpUOJMYECKOro 3aKOHAa. 3HAueHHe
NEPUOAUYECKON CHCTEMBI 2J€MEHTOB. OmnpeleneHne IOoJ0KEHUs
JJIEMEHTAa B IEPUOAMYECKOM CHCTEME OJIIEMEHTOB II0 JJIEKTPOHHOU
dopmyne. PaguoakTUBHOCTb. DHEpreTM4ecKkue IuarpaMMbl IOMO- H
reTeposAACPHBIX JABYX-aTOMHBIX MOJICKYJI WM HWOHOB, COCTOAINIUX U3
aTOMOB  JJIEMEHTOB BTOpPOro Iiepuoaa. PacdeTsl JIMHBI CBS3H.
B3aumoneiictBue Mmexnay Mmonekyinamu. KomriuiekcooOpasoBatenu Hu
muraggel.  Kpucramumueckue cucrempl. Tumbl  KpHUCTaNIMYECKUX
peleToK. ArperatHoe cocTrosiHue BemiecTBa. (Pa3oBbIE NpPEBpaICHUA
BEILECTBA

1-6

KuciaoTHo-0CHOBHBIE "
CBOMCTBA BelleCTB

OcHOBHBIE KJIaCChl HEOpraHWYECKUX coeauHeHuil. CamocTrosTenpHas
pabota TO KlaccaM HEOPraHMYECKUX coenuHeHuil. TunmuHbie

OKHC/IUTECJIbHO-BOCCTAHOBUTECJ/IbHbBIC

1-6




OKUCIIUTEIM U  BOCCTaHOBUTENH.  HampaBieHue — mpoTekaHus
OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIX peaKIuii. Omnpenenenue
SKBHUBAJICHTOB OKHCIIUTENS U BOCCTaHOBUTENS. Polib cpenbl B poreccax
OKHCJICHUSI-BOCCTAHOBJICHUS

XuMHn4yecKkasi KHHeTHKA H PaBHOBecHe 6 1-6
MonekyIspHOCT, M TOpPSANOK peakuuid. BimsHue katanusaTropa Ha
ckopocTh peakiuu. CrioxHble peakuud. DopmanbHas KUHETHKA.
OddexTuBHOE Bpemsi peakiuu. KBazupaBHOBECHOE MPHOIMKECHUE.
Conpspkennbple  peakuuu. KBasucrtanuoHapHoe NpUONIDKEHHE s
MOCJIEOBATEIbHBIX PEAKIIUI

3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX peakiuii. XumMudeckasi 6 1-6
TePMOIMHAMMKA

DOHepreTudeckue 3hPeKTsl XUMHUECKUX peakiuil. TepMoxumus. 3akoH
I'ecca. Teruota oOpazoBaHMsI XUMHUYECKUX coeauHeHHH. [loHsTne 00
SHTPONMUH. 3aBUCUMOCTb JHTPONMHM M HHTAIBIUU OT TEMIIEepaTyphl.
Yopsii04eHHOCTh CTPYKTYPBI BEIIECTBA U SHTPOIIHUS.

Mertaiibl.  JJIeKTpOXMMHYeCKHe cHcTeMbl. [ajbBaHM4yeckue 6 1-6
3J1eMEeHThI. JJIEKTPOJIU3 COJICH.

Poxnenue snektporexuHuku. [Ipumenenue snektponuza. [lomydenue
METAJJIOB C HCIIOJIb30BAHUEM JJIEKTPOJIM3A. OJEKTPOJIUTHl U HX
cBoiicTBa. ['anpBanmzanus. [IpumeHeHHE rallbBaHUYECKUX MOKPBHITUM.
KoHueHnTpannonHble rajJbBaHMueCKUE JIEMEHTHI.

Koppo3us meTasnioB. MeTobl 3alIMThI METAJVIOB OT KOPPO3HH 6 1-6
MerTaibl. OcHoBHbIE ANEKTPOXUMUYECKUE MOHSITHSL.
Onekrpoxumuieckue Tmpoiecchl COCTaBlIEeHHE CXEM TalbBaHUYECKUX
snemeHTOB U pacuer DJC. AkkyMynsaTopsl. OCHOBHBIE METO/IbI 3aLIUTHI
OT KOPpPO3UH.

CymHocTb 21eKTposin3a Posib BTOPUUHBIX MPOLIECCOB MPU AIEKTPOJIU3E.
[TpakTHueckoe NpUMEHEHHE JIIEKTPOIIU3A.

PacuerHo-rpaduyeckasi padoTa e npexycMoTpeHa yueOHbIM IIAHOM
KypcoBasi padoTa ne npexycmMorpena yueoHbIM IIIAHOM

Oo0pa3oBare/ibHbIEC TEXHOJIOTHH

[Ipu peanuszanuu ydyeOHOro Mmarepuana Kypca «XUMHUS» HCIONB3YIOTCS  pa3IudHbIE
o0pa3zoBaTeNnbHbIE TEXHOJOIHH, CIIOCOOCTBYIOIIME CO3JaHHI0 arMochepbl CBOOOJHON M TBOPYECKOM
AUCKYCCHUU KaK MCXKAY MNpernoJaBaTcjieM W CTYACHTaMH, TaK U B CTYJIGH‘-IGCKOI\/'I rpymie. L[eJ'II)IO npu
STOM SIBIISIETCS BHIPAOOTKA y CTYACHTOB HABHIKOB M KOMIIETEHIUH, MO3BOJISIONIMX CAMOCTOSTENHEHO
BECTH MCCIIE0BATEIbCKYIO M HAYYHO-TIEIarOTHYECKYI0 padoTy.

AyIUTOpHBIE 3aHATHUS MPOBOJATCA B BUJE JEKUMM ¢ ucnosb3zoBanueM [IK u kommneroTepHoro
MPOCKTOpa, JTA0OPATOPHBIX 3aHATHH, C wucnonb3oBanuem [IK mnpu mnpoBeneHuM pacyeTos.
CamocTosTenbHast paboTa CTYACHTOB POBOAUTCSA MOJ PYKOBOJACTBOM MpenoAaBareneil, ¢ OKkazaHueM
KOHCYJ'H)TaI_II/Iﬁ U IIOMOIIXW IIPpU IMOATOTOBKE K KOHTPOJBbHBIM pa60TaM, BBIINIOJIHEHUHN JOMAIIHUX
3a7aHui

DOoH/ OLIECHOYHBIX CPECTB

(DOH,Z[ OLCHOYHLIX CPEACTB IO OUCHHUIIINHE obecreynBaeT IMPOBECPKY OCBOCHUA TNIAHUPYCMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH M WX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUITHI TEKYILIETo,
pY6C)KHOFO " MPOMCIKKYTOYHOT'O KOHTPOJIA IO JUCHUIUIUHC.

CBsa3p Mexay (opMHpyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOEHHS
Ipe/CTaBIeHa B cleAyromiel Tadnuue:



Haumenosanune
Ne Kon u HanMeHoBaHME HHAMKATOpA HanmenoBanue

KOHTPOJIHPYEMBIX .
/I JOCTHKEHUS] KOMITETCHIIUH OILIEHOYHOT'O CPE/ICTBA
pazziesnoB (TeMbl)

BXx0/1HOM KOHTPOJIb

Bormpocel BX0HOTO
KOHTPOJIsI (IIMCHbMEHHO)
AtTecranus pa3esoB, TeKYIHi KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoii KOHTPOJIb

2 Paznen 1 «OcuoBer | YKE -1; VKII-3; OIIK- 2. Hoxnan — (ycTHO)
XUMUN
KoHntposs o uroram
- (MUCHbMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 2. Joxman — (ycTHO)
«DIEKTPOXUMUS»
KoHntposs o uroram
- (MUCHbMEHHO)
[IpomexyTouHas aTTecTalus
4 3auer VKE -1; YKII-3; OIIK- 2. Bonpoce! k 3auery

(ycTHO)

BXOI[HOI71 KOHTPOJIb HIpEAHA3HAYCH [JId BbIABJICHUA HpO6€HOB B 3HAHUAX CTYACHTOB U
FOTOBHOCTH HX K IIOJYYCHHIO HOBBIX 3HAHHH. OHGHOLIHI)IC cpeacrBa i1 BXOAHOI'O KOHTPOJIA
npeaACTaBJIAOT coboit TECTUPOBAHUEC, KOTOPOC BbLAAIOTCA CTYACHTAM B IMMChbMEHHOM Q)opMe.

Hepeqeﬂb BOIIPOCOB BXOAHOI'0 KOHTPOJIsA

(TectupoBanue)

1. K KuciioTam OTHOCHTCS KaXKI0€ U3 BEIIECTB, YKa3aHHBIX B PSIY

1) H,S, HNO3, HBr 3) HC1, H,S04, KCI

2) HI, HsPO4, NH3 4) HCI Oq4, CHy, H,S

2. B nopsiike ycuiieHrss HeMETAITMYIECKUX CBOMCTB XUMUYIECKHE SJIEMEHTHI PACIIOIOKEHBI
B PSTy

1)P—>S— CI 3)0—->S—Se

2)N— P — As 4)S —P — Si

3. ATOM XJIOpa UMEET PaCIpPeICIICHIE YICKTPOHOB I10 CIIOSIM:

1)2,8,5 3)2,8,6

2)2,8,7 4)2,8,8

4. B coenuHeHnun ¢ BOAOPOJIOM CTENEHb OKHCIEHUS -2 BCErJa MMeeT KaKIbId U3 JABYX
XAMHYECKUX DJIEMEHTOB:

1)0,S 3)0,C

2)S, N 4) S, Cl

5. Peakuust ropenuss ammuaka, ypaBHeHue kotopoid 4NHsz + 30, = 2N, + 6H.0 +Q,

SIBJISIETCS peaKuuen
1) 6e3 u3MeHeHHs CTENICHEeH OKUCIICHHSI, KAaTATMTHYECKOH, IK30TePMHUYECKOI
2) C I3MEHECHUEM CTETIeHEeH OKUCIICHHSI, HeKATATUTUIECKOU, HI0TEPMUIECKOM
3) ¢ I3MEHEHHEM CTeTIeHel OKHCIICHUSI, HeKaTATU THYECKOM, IK30TEPMHUECKOM
4) 06e3 U3MECHEHUS CTEIICHEH OKUCIICHH S, HEKATATUTHIECKOM, SK30TEPMUIECKOM

6. Honsnr BOAOpOJa MU KHCIOTHOTO OCTaTKa IIpu BHCKTPOHHTHqCCKOﬁ Jucconualnmnmn
o0pasyroT
1) NaH,P04 1 NazP0,4 3) HNO3; 1 NH3

2) HzSO4 u HBr 4) KzSiOg n HC1



7. B coOTBETCTBUU C COKpAILEHHBIM HOHHBIM YPaBHEHHUEM Cu* + 20H
= Cu(OH); B3auMOACHCTBYIOT

1) CuS04 u Fe(OH), 3) Cu,S03 u NaOH

2) CuCl, u Ca(OH), 4) KOH u Cu,S

8. Oxcu MarHust pearupyer ¢

1) Cuo 3) HNO,

2) Ca(OH), 4) KOH

9. OcHoBaHHE U COJIb 00Pa3yIOTCS MPH B3aUMOJICHCTBUN

1) Ba(OH), 1 KNOs 3) Cu(OH), u ZnCl,

2) NaOH u F82(804)5 4) KOH u H2804

10. B nepuose HemeramiMueckue CBOMCTBA XMMHYECKUX 3JEMEHTOB C YBEIUYCHUEM

aTOMHOT'O HOMEpa YCHJIMBAIOTCS, IIOTOMY YTO

1) HE U3MEHSETCS YHUCIIO SJIEKTPOHHBIX CIIOEB B aTOME

2) U3MEHSETCS BAJICHTHOCTD AJIEMEHTOB B BOAOPOIHBIX COSANHEHHUSAX

3) YMEHBIIAETCs YUCIIO AIICKTPOHOB BHEIIHETO AJICKTPOHHOTO CIIOS

4) yBeIMYMBACTCS YUCIIO HIICKTPOHOB BHEITHETO 3JIEKTPOHHOTO CIIOS

Texkymmii KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBIIIEMBIH MOHHTOPUHI YPOBHS YCBOCHHS

3HAaHUH U (OPMHUPOBAaHUS YMEHHMH W HABBIKOB B TE€YEHHE ceMecTpa. TeKylmuid KOHTpOJb 3HAHWH,
YMEHUH W HaBBIKOB CTYIEHTOB OCYIIECTBISIETCS B XOJA€ YYEOHBIX (ayIUTOPHBIX) 3aHATHH,
NPOBOAMMBIX MO pactucanuio. PopMamMu TEKyIIero KOHTPOJIS BBICTYHAIOT OMPOCHI HA MPAKTUYECKUX
3aHATHUSX, PEHICHUE KOHTPOJILHBIX paboT, oKkl U pedeparsl.

Ilepedyenn TeM U1l MOATOTOBKH JA0KIa1a

1) BrOTeXHOIOT | U TeHHast HHXKeHepHs - TexHonoruu XXI Beka.

2) HaHoTexHONOTUST KaKk NPHOPUTETHOE HANpPABICHUE PA3BUTHs HAYKH M IPOU3BOJCTBA B
Poccuiickoit deneparuu.

3) CoBpeMeHHBIE METO/IbI 00€33apaKUBAHUS BOIbI.

4) ANJ0TpONHS METAJIOB.

5) XKusnb u nesrenpHocts [1.11. Menneneena.

6) «lleproandeckoMy 3aKOHY OyayIliee He IPO3UT Pa3PYLICHUEM. ..»

7) Cunte3 114-ro aneMenTa - TpUyM{Q pOCCHHCKUX (HHU3UKOB-SICPIIMKOB.

8) U3oromnbl Bogopoa.

9) Hcnonb3oBaHue paiOAKTHBHBIX H30TOMOB B TEXHHUSCKHUX LIEIISX.

10) PeHTreHOBCKOE U3ITy4CHHUE U €ro UCIOJIb30BAHUE B TEXHUKE H ME/IHIIIHE.

11) TIna3ma - 4eTBEepTOE COCTOSIHUE BEIICCTBA.

12) AmopodHbie BelecTBa B MPUPOJC, TEXHHUKE, OBITY.

13) Oxpana OKpyXaromieid cpeapl OT XHUMHYECKOTOo 3arps3HeHus. KonauuecTBeHHBIE
XapaKTEPUCTHUKY 3arps3HEHUs] OKPYXKAIOLIEH CpeNbl.

14) Xwusub u gesrenpHocth C. Appenunyca.

15) BkJ1ag OTEUECTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH DIICKTPOIUTUUECKOM AUCCOUALIUH.

16) Mcnonb3oBaHWe MUHEPATBHBIX KUCIOT HA MPEIIPUATHSIX PA3THYHOTO MPOQPHIIS.

17) BupryanbHOE MOJETHPOBAHUE XUMHUUECKUX TPOIIECCOB.

18) DreKTposu3 pacTBOPOB AIIEKTPOJIUTOB.

19) DnexTpoau3 paciiaBoB AIEKTPOIUTOB.

20) TlpakTuyeckoe TNPUMEHEHHE JJIEKTpoiu3a:  padUHUPOBAHHE, TajbBAHOILIACTHKA,
raJIbBaHOCTETUS.

21) Ponb METaNIOB B HCTOPHUM YEIOBEUSCKOM IMBUIM3AIMH. VICTOPHS OTEUECTBEHHOM YepHOM
MeTaimyprui. COBpeEMEHHOE METAJUTYPTUUYECKOE POU3BOJICTBO.

22) Vcropusi OTeUeCTBEHHOMN MBETHOH MeTayuTypriu. Pojb METalaoB M CIUIABOB B HAYyYHO-
TEXHUUYECKOM IPOTpecce.

23) Koppo3us METaIOB ¥ CIIOCOOBI 3alUThI OT KOPPO3HHU.

24) VHepTHBIE MK OIAropoIHbIC Ta3bl.



25) Poxxpmaroinye CoJu - FaJor€HEbI.

26) Vcropus MIBEICKOM CITHUKH.

27) CoBpeMeHHbIE MPEICTABICHUS O TCOPUH XUMUYECKOTO CTPOCHHSI.
28) Xumust yrieBOAOPOIHOIO ChIPhs U MOS Oy aymiast mpodeccus.

29) VYrieBoJ0poHOE TOILTUBO, €r0 BU/Ibl M HA3HAYCHUE.

30) CapouHOE MPOU3BOJCTBO U POJIb XUMUH YTIIEBOIOPOJIOB B HEM.

ATTecTanus paszena 1o AUCHHUIUIMHE TPOBOJUTCS B MMUCHbMEHHON (hOpMe KOHTPOJIBHOH paboTHI.
Ha paboty orBoautcs 40 MuUHyT.

ATTecTanus pa3ziena 1o JUCHUILIMHE - CHCTeMa CTaHIapTH3MPOBAHHBIX 33/1aHHH, TTO3BOJISIOIIAS
aBTOMAaTH3MPOBATh NPOLEAYPY U3MEPEHHs YPOBHS 3HAHUN M YMEHUN 00Yy4aromerocs.

KonTpoJb no urtoram (KOHTpoJibHAs padoTa)
Bapuant Ne 1

1. K kakum kjaccaM HEOPraHMYECKMX COEAMHEHHMH (OKCH], MEPOKCHJ, KHCIOTa, OCHOBAHUE,
amM(OTepHBIN THAPOKCHI, COb) OTHOCATCs yka3zaHHbIe BemecTBa: NaOH, KCI, NaHSO,4, CO,?

2. K kakuMm nepuopy, rpymmne U mnoarpymnmne nepuoaumdeckoit cuctemsl .M. Menneneepa
OTHOCSTCS 3JIEMEHTHI ITUHK U XJIOp?

3. CocraBbTe ypaBHEHUs IEKTPOIUTUUECKON AUCCOLUAIMU CIICAYIOIINX BEIECTB:

HzSOg —

AlClg, —

Fe(OH)3. —

4. CocTaBbTe MOJIEKYJIIPHbIC YPABHEHUS CIEAYIOIINUX PEaKIHA:

MnSO4 + NaOH —

KNO;3; + Hy,SO4 —

5. Uemy paBHa CTENEHb OKUCIIEHUS aTOMOB Mapranna u cepsl B KMnO4 n H,S?

6. Paccunraiite MaccoByto goumo (pouenTsl) yraepona B merane (CH,).

7. YCTaHOBUTE COOTBETCTBHE MEXIy HAa3BaHHEM BEIIECTBA M THIIOM KPHUCTAILTHYECKOU
pewetky. (OTBET 3aUIINTE B BUJIE MTOCIE10BATEILHOCTH OYKB.)

1) Xnopun HaTpHS. a) MonekynsipHas.
2) Anmas. 0) Meramimueckas.
3) Xmop. B) MonHas.

4) uHK. r) ATOMHas.
OTBET! it

8. Pacronoxxute hopMyIibl CIEAYIONIMX BEIIECTB 110 YOBIBAHUIO CTETNIEHN OKHUCIICHUS aToMa
azota. (OTBET 3aMuIInTe B BUJIE TTOCJIEI0OBATEILHOCTH ITUGD.)
1) N,; 2) N,O: 3) NH3; 4) N205.
OTBET! iviiiiiiee, .
9. B rpynmnax ¢ Bo3pacTaHHUEM MOPSIIKOBOIO HOMEpA pPaglyChl aTOMOB
OTBET! it .
10. Oxcuny SO2 COOTBETCTBYET TUAPOKCU, (POPMYITa KOTOPOTO ...'vveenennnenn..
Bapuant Ne 2
1. K kxakum KiaccaM HEOPraHWYECKMX COEAMHEHHMH (OKCHJ, MEePOKCH[, KHCIOTa, OCHOBaHHE,
aM(pOTEepHBINA THIPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPO,, Ba(OH),, ZnO, H,S?
2. K xakum mnepuoay, rpymme u moiarpymnmne nepuoguueckoi cucremsl (.M. Menneneesa
OTHOCSITCSI 3JIEMEHTBI HATPUH U KUCIOPO?
3. CocraBbTe ypaBHEHHS IEKTPOIUTUUECKON TMCCOIUAIINN CIIEAYIOIINX BEIECTB:
HzSO4 —
HF —
Cu(OH); —
Ca(NO3), —



4. CocTaBbTe MOJEKYJISPHBIE YPAaBHEHUS CIEAYIOINX PEaKLIUN:

MgSO, + NaCl —

Fe(OH); + HNO3 —

5. YUemy paBHa cTeneHb OKuciaeHus aroMoB xJyiopa u pochopa B KC1O3 u P4O10?

6. PaccumraiiTe, CKOJIBKO MOJIb Ta3a COAEPKUTCS B 224 1 ra3a npu H. y. (M3BECTHO, YTO IMPH H.
y. 1 Moub rasza 3anumaert 22,4 1).

7. YCTaHOBUTE COOTBETCTBHE MEXJY Ha3BaHUEM BELIECTBA M THUIIOM KPUCTAIIIMYECKON
pemietku. (OTBET 3aNMILKTE B BUE MTOCIEA0BATEILHOCTH OYKB. )

1) Xmopun kanus. a) MonekynspHas.
2) Anmas. 0) Mertamnueckas.
3) Uon. B) Monnasi.

4) Xene3o. r) ATOMHas.
OTBET! it

8. Pacnionoxute popMyIibl CIEIYIOMIMX BEIIECTB 110 YOBIBAHUIO CTEIIEHU OKHCIECHUS aTOMa
azoTa. (OTBeT 3anuIIKUTEe B BUAC MMOCICI0BATEILHOCTH IUD.)

1) N,; 2) N,O: 3) NH3; 4) N205.

OTBET! ot .

9. B nepuogax ¢ BO3pacTaHUEM MOPSAIKOBOIO HOMEPA PATUYCHI ATOMOB .....euueenneennnn.. .

10. Okcuny BaO cooTBeTcTBYET rUApOKCH, POPMYITA KOTOPOTO ..v''vvenrennnnne.

[TpomexyTouHas arTecTanus OCyIecTBIseTCs B (hopMe 3aueTa.

[IpomexxyTouHasi arrecTanus 1O JUCHUIUIMHE B COOTBETCTBHM C Y4YEOHBIM IUIAHOM
HampaBJICHUs] IPOBOIUTCA B (popMe 3adera. 3adeT MO MUCHMILIMHE IMPEICTaBIsAET cO00M MTOTrOBOE
UCTIBITAHHUE 10 TPO(PECCHOHATBHO-OPHEHTHPOBAHHBIM MPOOJIeMaM, yCTaHABIMBAIOIIEE COOTBETCTBHE
MOATOTOBJICHHOCTU CTYACHTOB TPEOOBaHHSAM OOpa30BaTEIBLHOTO CTaHAApTa. 3adeT IPOBOJIUTCS C
LEJIBI0 TIPOBEPKH YPOBHS M KadecTBa (POPCUPOBAHHOCTH KOMIIETCHIIUI B paMKaX COOTBETCTBYIOIIETO
oTalla U MO3BOJIACT BBIABUTL U OLICHUTH TCOPECTUYCCKYIO U MMPAKTUYCCKYIO ITOATOTOBKY CTYACHTA IJIA
peteHust Mpo(heCCHOHANBHBIX 3a/1a4.

Bonpochl BEIXOIHOT0 KOHTPOJIA (324eT)

1. Ilpenmer u 3a1a4n XUMUU. Y CIIEXH COBPEMEHHON XUMUHU.

2. OcHoBHbIE OHATHS XUMUU. OCHOBHBIE 3aKOHBI XUMUHU.

3. Crpoennst aroma. CoctaB aTOMHBIX sjep. M3oTombl, n3o0apel SnepHas Moaenb aroma
(Pesepdopn). Teopus ITnanka. IToctynarsl bopa. KopmyckynsipHO-BOJHOBBIE CBOIMCTBA 3JIEKTpPOHA.
VYpaBnaenue ne-bpons.

4. KBanToBble umncnia: riaBHoe (n), opoutampHoe (1), MarHWUTHOE (M) M CIHUHOBOE (S); UX
XapaKTEPUCTUKU U B3aUMOCBS3b.

5. Mpunmun Ilaymu; cnexctBus w3 npuniuna Ilaynu. IlpuHomn HauMeHbLIeW >HEPruu
(npaBwmita Kneukosckoro). [IpaBuiio Xynna.

6. OnekrpoHHble W rpaduyeckue ¢Gopmyiabl. JEeKTpOHHbIE aHajoru. HopmanbHoe W
BO30YKJIEHHOE COCTOSIHHE aTOMOB.

7. Ilepuognueckuii 3akoH W mepuoaunyeckas cuctema .M. MenneneeBa. 3akon Mo3mnu.
[Iepuons! u Tpynnsl B CBETE TEOPUU CTPOEHHUS aToMa. BaleHTHOCTh aTOMOB.

8. M3MeHeHne KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BELIECTB B
3aBHCHUMOCTH OT CTCIICHH OKHCJICHHS 2JIEMEHTA, OT moJioxkeHus B Tabiauie .M. Menneneena.

9. OxucnuTensHO-BOCCTAaHOBUTENBHBIE peakiuu. CTeneHb okucieHus. [Iporecchl OKUCIEHUS
Y BOCCTAaHOBJICHHS. THIIBI OKHCINUTEIbHO-BOCCTAHOBHUTENBHBIX pPEaKIMi. THUNUYHBIE OKUCIUTENIN MU
BOCCTaHOBUTEIH.

10. Meronbl  COCTaBIeHWE YpaBHEHHH  OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHH:
3JIEKTPOHHOTO OajaHca, HOHHO-3JEKTPOHHBIM.

11. Xumunueckas cBsizb. OCHOBHBIE BUJIbI U XapaKTEPUCTUKH XUMUYeckol cBs3u. KoBaneHTHas



CBsI3b. MexaHu3M 00pa30BaHMsI KOBAJICHTHOW CBSI3U. MeETOa BaJleHTHBIX CBs3eil. Haceimaemocts u
HAIPABJIEHHOCTh KOBAJICHTHOM CBs3H. [loysipHas KoBajleHTHAas! CBS3b.

12. Wonnas cBs3b. Teopust Koccens. Metanmnuyeckast CBA3b.

13. BonoponHas cBs3b. BzaumonelictBue Mexy MonekyinaMu. JIOHOPHOAKLENTOPHHAS CBS3b.
KomiuiekcHeie coequHeHus.

14. OcHOBHbIE NOHATHA XUMHUYECKOW TEPMOJMHAMUKU. BHYTpEHHsISI SHEprus M SHTAIbIUA
cuctembl. TeroBble 3 (HEKTh XUMUYECKUX peakuuid. TepMoXuMHUecKue ypaBHeHHs. 3akoHbI [ ecca.
OHTanenus 00pa3oBaHUs XUMUYECKUX COCIUMHEHUH.

15. CkopocTb XHMHYECKMX pE€akUuid B TIOMOI€HHBIX CHCTEMax. 3aBUCUMOCTb CKOPOCTHU
XMMHMYECKHUX PEAKIIMHA OT KOHLEHTPALUU. 3aKOH AeUCTBU Macc. KOHCTaHTa CKOPOCTH pEaKLuu.

16. 3aBUCHUMOCTH CKOPOCTH XMMHUYECKHX PEaKIHil OT MPUPOJBl M TeMIepaTypbl. DHEPrus
aktuBaruu. [Ipasuno Baat-I'opda. Ypasuenue Appennyca.

17. CxopocTb XMMHUYECKHX PEAKLMH B F€TEPOr€HHBIX CHUCTEMax. 3aKOH JIEHCTBUS Macc IS
reTEPOre€HHBIX PEAKIIHM.

18. IlonsATHe O KaranmuM3e W Karanu3aropax. MexaHu3M JAeWcTBUS Katanmuzatopa.  19.
OOpatumsble peakiun. PaBHOBecHOe cocTosiHME cucTeMbl. KoHCTaHTa paBHOBECHS JJIsl TOMOTCHHBIX U
rereporeHHslx cucrem. IIpunnun Jle [latense. BnusHue nasneHus, TeMIiepaTypbl, KOHIIEHTPALUN Ha
CMEILEHNE XUMUYECKOTO PABHOBECHSL.

20. JIucnepcHble cucTeMbl, X Kiaccuduranus PacTBopbl. XuMHUYecKasi TEOPUS PACTBOPOB.
CriocoObl BbIpaXKEeHUsI KOJIMYECTBEHHOI'O COCTaBa PacTBOPOB. PacTBOPUMOCTS.

21. OOmme cBoicTBa pacTBOpOB. 3akoHBI Payms. OcmoTmdeckoe aaBiieHWE, 3aKOH Bant-
I'odda. Xummnueckoe paBHOBECHE B PacTBOpaXx.

22. BopmHble pacTBOPHI AJMEKTPOIUTOB. Teopusi >nmeKTporuTHUeCKor auccommarun. [Iporecce
aucconnanuu. CuiabHble U ciadble 37eKTpoauThl. CTeleHb U KOHCTaHTa JUCCOLMALUU. AKTUBHOCTb.
ManopactBopumsble 31eKkTpoauThl. [lponssenenue pactsopumoctu (I1P).

23. DnexTpoauTHYecKas Jucconuanus Bobl. BoroponHslil mokaszarens cpeasl. IHIUKATOPBHI.

24. CymHOCTh DJJIEKTpONM3a. DJIEKTPOJIM3 paciuiaBOB. PacTBOpWMBIE W HEPacTBOPHMBIE
aHobpl. BropruHble IpoLEeccs IPU AIEKTPOIIH3E.

25. KaromHple ¥ aHOAHBIE TPOILECCH MPH AJIEKTPOIN3E BOTHBIX PACTBOPOB AJIEKTPOJIHMTOB.
3akonbl ®apaznes. Beixoa o Toky.

26. Koppo3sus meramnoB. Kiaccudukarusi KOppO3NOHHBIX MPOIECCOB. XUMHUYECKasi KOPPO3HS
(razoBast KOppo3usi, KOppo3usl B HedleKkTpoiuTax). Kunernka xumndeckoit kopposuu. Kospduument
CIUIOIIHOCTH.

27. DNeKTpOXUMHUECKash KOppO3Ws; ee BHJbl M CylHOCTh. Kopposus ¢ BOAOPOAHON H
KHCJIOPOJTHOM JETIOISAPU3ALIHEH.

28. Knaccu¢ukaius METOl0B 3aIIUThl METAJUIOB M CILIaBOB OT KOPpO3uH. MeTamuindyeckue
3alUTHBIE OKPBITHS (KaTOAHbIE U aHOAHbIE). HeMeTanueckue 3auTHbIE TOKPBITHS.

29. DReKTpPOXUMHUYECKUE METO/IbI 3allUThI (IPOTEKTOPHAs 3alllUuTa, KaTOJHAasl 3alH1Ta).

30. M3meHeHHE CBOMCTB KOPPO3MOHHOM CPENIbl: HHTHOUTOPBI KOPPO3HH, UX KITACCH(PHUKAIHS H
MEXAaHWU3M JIEUCTBHUS.

IIkaabl oeHKU 00pa30BaTeIbHBIX H0CTUKEHUI

banabl
(uToroBoit OcBoenue
N . . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOW | KOMIIEeTeHI Ui
OLIEHKH)
100-85 3a4yteHo OTBeTHl Ha IIOCTaBJICHHBIE BOMPOCHI TIOJHBIE, YETKHE W

24-40 6amioB | pa3BepHyThle. PemieHuss 3agay  JIOTHYHBL, J0Ka3aTENbHBI U
JEMOHCTPUPYIOT aHAIMTUYECKHE M TBOPYECKHE CIOCOOHOCTH
CTYJEHTA.




84-70 JlaroTcst IOJTHBIE OTBETHI HA TIOCTABJICHHBIE BOIMPOCHL. [lokazaHo
YMEHUE BBLACTATh NPUYHMHHO-CICICTBEHHbIE CBs3H. llpum
pelIeHUH  3a7ad  JIONYyILEHbl  HE3HAYUTEIbHbIE  OIIMOKH,
UCTIPABJICHHBIE C  TIOMOIIBIO  «HABOJAIIUX»  BOIPOCOB
pernojiaBaTersl.

69-60 OTBeTbl Ha BONPOCHI M pEIICHUS TOCTABICHHBIX 3a/ad
HE0CTaTOYHO TNojHble. JlorMka M 1oOCIeN0BaTeNbHOCTh B
pelIeHNH 3aad MMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IbI.

0-59 He 3auteno | OmeHkKa «HE 3a4TE€HO» BBICTABISETCA CTYACHTY, KOTOPBIA He
0-23 GamoB | 3HAaeT  3HAUMTENBHOM YacTH  HPOrPaMMHOIO  Marepuana,
JIOIYCKaeT cyllecTBeHHble OomMOKH. OIlLieHKa «HE 3auTeHO»
CTaBUTCS CTYJIEHTaM, KOTOpPbIE HE MOT'YT IIPOAOJIKUTH 00yueHHe
0e3  JONOJHUTENbHBIX  3aHATUH 1O  COOTBETCTBYIOLIEH
JUCLUIUIMHE.

Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecreYeHne

Y4eOHOM TUCIMIIIMHBI
OcHoBHas iMTEeparypa

1. Munaesckas JI.B. OOmast xumust. [l HHKEHEPHO-TEXHUUECKUX HAIIPAaBJIEHUH MMOATOTOBKU
U cnenuanbHocTel: yueoHoe nocodue / JI. B. Munaesckas, H. A. llleronuxuna. — Cankr-IlerepOypr:
Jlanb, 2020. — 168 c¢. Pexxum mocryma: https://e.lanbook.com/reader/book/126907/#2

2. Eropos B.B. O6mas xumusi: yueoHuk misi BY308 / B.B. EropoB. — 2-e u3n. — CaHKT-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

3. Ypsanuukoa M.H. Xumus B 3a1auax ¥ ynpaxHEHUsAX [DNEeKTPOHHBIN pecypc]: yd. mocolue:
B 2-x 4. — Y. 1 OOmas u Heopranmueckas xumus / M.H. YpsaaaukoBa, A.A. Ypsaaukos. - TamO0B:
®I'bOY BO «Tam6. roc. yu-t um. I'.P. JlepxaBuna», 2019. - 108 c. Pexum pgoctyna:
https://e.lanbook.com/reader/book/156864/#4

JlonoiHUTEILHAS JIATEPaTypa

4. Anekcannposa J.A. Heopranuueckas xumwus. Teopernyeckue OCHOBBI M J1a0OpaTOPHBIM
NpakTUKyM: y4eOHuK / D.A. Anekcannposa. - Cankr-IlerepOypr: Jlanp, 2019. - 396 c. Pexum
noctyna: https://e.lanbook.com/book/116356

5. bynanos B.B., JlomoBa T.H., PriOkun B.B. Xumuueckass kuHetuka: yd. mocodbue / B.B
bynanos, T.H. Jlomosa, B.B. Peiokun. — CI16: Jlans, 2014. — 288 c. https://e.lanbook.com/book/42196

6. baunoB JI.H. COopHMK 3a7au U ynpakHEeHMH 1o oOmel xuMuu: ydyeOHoe nocobue / JIL.H.
bmunos, W.JI. Ilepdunosa, T.B. Cokonoa. — Canxr-Ilerepoypr: Jlamb, 2016. — 188 c.
https://e.lanbook.com/reader/book/75504/#40

7. lepobuna H.A., Tumommna H.M. Meronnyeckue ykazaHusi K jaOopaTropHoil pabore
«CKOpOCTh XMMHMUYECKON pEaKkIMM M XUMUYECKOe paBHOBecun». - bamakoso: bBUTU HUAY MUDU,
2021. - 16 c.

8. CununpiHa M.H. Meronuueckue ykasaHus K JabopaTtopHoil pabore «OKHUCIUTENbHO-
BOCCTaHOBUTENbHbBIE peakiumny. - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

9. Cunnnpina U.H., Tumommua H.M. Meroauueckue ykazaHus K JlabopaTopHOW paboTe
«OneKkTpoauTHuecKas nucconnanus». - bamakoso: BUTU HUAY MU®DU, 2021. - 16 c.

10. Cununpina M.H. Metoauueckue ykazanusi K jga0opaTOpHOil pabore «DIEKTpOJIU3». -
banakoso: BUTU HUAY MU®DU, 2021. - 16 c.

IIporpammuoe o6ecneuenune nu UnrepHer-pecypceni:

- Tpolecc pea’du3aluud 00pa30BaTENbHON MpOrpaMMbl 1O JAUCHUIUIMHE «XHUMHS» B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO obecnieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO
nporpammuoro obecrieueHus «Word», «Power Painty «Excely;

- TepeueHb PECypcoB  HMH(POPMALMOHHO-TEIEKOMMYHHKAIIMOHHONH cetn  «MHTepHEeT»
HEOOXOIMMBIX JJI OCBOEHUS AUCLIUILINHBIL



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684
https://e.lanbook.com/reader/book/156864/#4
https://e.lanbook.com/book/116356
https://e.lanbook.com/book/42196
https://e.lanbook.com/reader/book/75504/#40

1. Xumus g BcexX: WUIIOCTPUPOBAaHHbIE MaTepuaibl MO OO0IIed, OpraHu4YecKoW W

HEOPraHWYeCKOi XUMHH [DnexTpoHHbIN pecypc] - Pexum JOCTyMa:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMHYecKMe Hayku U oOpaszoBaHue [DnekTpoHHBIH pecypc] — Pexum npocryma:

http://www.chem.msu.su/rus/

MaTepI/IaJILHO-TeXHI/I‘-IeCKOC o0ecmeueHue y‘I66HOﬁ JUCIHHUITIIIMHBI
JlekiMOHHBIE 3aHATUSL TMPOBOMASTCS B CICHHAIU3UPOBAHHBIX AYAUTOPHUSAX, OCHAIIEHHBIX
MyJbTUMEAUIHBIM  0OOpyndoBaHueM. JlaboparopHble 3aHATHS MPOBOJATCA B J1abopaTopuH,
OCHAIICHHOW CTAaHJAPTHBIMH KOMIUJICKTAMH OTCYECTBEHHBIX TMPUOOPOB, XHUMHUYECKOH IOCYIBI,
PEaKTUBOB.

yq66HO'MeTOIlH‘IeCKI/Ie PEKOMEHIAIUNA NJIA CTYACHTOB

1. Vkazanus 01151 npocayuueanus 1eKyutl

[lepen HayanoM 3aHATUNA BHUMATEIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM IPOBEICHUS
JIEKIUI U CIIMCKOM PEKOMEHJAOBAHHOM JINTEPATYPHI.

[lepen mocemeHueM odYepeAHONW JEKIHUU OCBEXHUTh B TIAaMITH OCHOBHBIC KOHIICTIIIUU
npoiiieHHoro panee marepuaia. [loAroToBUTH mpH HEOOXOAMMOCTH BOINPOCH IperojaBarenio. He
HAJ0 OIacaThCs, YTO BOIPOCHI MOT'YT OBITh MPOCTHIMHU.

Ha nexmuu OCHOBHOE BHUMAaHHE CIIEyeT VYACNsATh He (opMylnaM H MaTeMaTHYeCKUM
BBIKJIQJIKaM, a COJIEP>KaHUIO U3ydaeMbIX BOIIPOCOB, OMPEIEICHHUSIM U TOCTAHOBKAM 3a]1a4.

B nmpouecce wu3ydeHusl JIEKIMOHHOTO Kypca HEOOXOJUMO I10 BO3MOYKHOCTH 4acTo
BO3BpAIIaTbCs K OCHOBHBIM MOHSATHSAM M METOJAM pEIIeHUs 3a/ad (31eCh BO3MOXKEH BBIOOPOYHBIN
KOHTPOJIb 3HAaHUH CTYJIEHTOB).

XenarenbHO UCHONB30BAaTh KOHCIEKTHl JIEKIMHA, B KOTOPBIX HWCHONB3YETCS MPUHSATAs
IpenojaBaTesieM cucTeMa 0003HaYeHUH.

Jlna Oomee moapoOHOro H3y4eHHS Kypca cienyer paboTaTh C PEKOMEHIOBAHHBIMHU
JTUTEPaTyPHBIMU UCTOYHUKAMU U BHOBB TMOSIBIISIOIIUMHUCS UICTOYHUKAMHU.

2. Vkazanus 015 évinoanenus 1a60pamopHulx pabom

Cobmoate TpeOOBaHMSI TEXHUKU O€30IMACHOCTH, MJJI YEero MpocCiIyliaTb HEOOXOAUMBbIE
pa3bsACHEHUS O MPABHILHOCTH MOBEACHUS B TaOOpaTOPHUU.

[Iepen BbImOMTHEHUEM J1aOOPATOPHOU PabOTHI MPOBECTH CAMOCTOSITENBHO MOATOTOBKY K padboTe
M3Y4YMB OCHOBHBIE TEOPETHYECKHE MOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOAMMO JJIsi OCMBICICHHOTO
BBITIOJTHEHUST PAOOTHI.

B mpormecce BbImonmHeHUs pabOTHI CleNyeT MOCTOSHHO OOLIaThCsl C TMpernojaBareieM, He
JIOMYCKasi IO BO3MOKHOCTH HEMPABWIBHBIX JEHCTBUH.

OcHOBHBIE pe3ylbTaThl SKCIIEPUMEHTOB HEOOXO0AUMO 3a(UKCUPOBATh B MMCEMEHHOM BH/IC.

[Ipu cpade 3adera mo paboTe MOATOTOBUTH OTUET O MPOJETIAaHHON paboTe, Te AOMKHBI ObITh
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

3. Vkazanus onsa evinonnenus camocmosamenbHol pabomaol

[TonyuuTs y npenopaBaTens 3aJaHUE U CHUCOK PEKOMEHJIOBaHHOW JuTepaTypbl. M3yueHue
TEOPETHUYECKUX BOMPOCOB CJIEAYeT TMPOBOAUTH IO BO3MOXXHOCTH CaMOCTOSATEIbHO, HO TIpH
3aTpyJHEHUSIX 00paIiaThes K MpernoaBaTento.

[ToAroToBUTH MMCEMEHHBIN OTYET O MPOJCITAHHON padoTe.

[Ipu BBIMONHEHUU (PPOHTAIBHBIX 3aJaHU MO YCMOTPEHHIO MpernojaBareis padoTa MOMXKET
OBITH OIICHEHa 0€3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, IIPH YCIOBUH
aKTUBHOM CaMOCTOATEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeTozmqecm/Ie PEKOMECHIAIUNA NJIsA HpeHOJIaBaTeJIeﬁ
1. Vkazanus ons npoeedenust iexyuti


https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
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Ha mepBoil BBOIHOW JEKUIUHU cAeNaTh OOLIMI 0030p colep aHHUA Kypca M OTMETUTh HOBBIE
METOABl M NOAXOABl K PEIICHUIO0 3a]ad, pAacCMaTpUBAeMbIX B Kypce, JOBECTH 1O CTYIAEHTOB
TpeOoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Ipy moAroToBKe K JIGKIIMOHHBIM 3aHATUSAM HEOOXOAMMO IMPOJIyMaTh IUIaH €ro IMpOBEICHUS,
COJIepKaHUE BCTYIUTEIBHOW, OCHOBHOM M 3aKIIOYUTEIBHOM 4YacTU JIEKLHU, O3HAKOMHTHCS C
HOBUHKaMHU Y4eOHOI U METOAMYECKOH JIMTEpaTyphl, MyOIUKAIIUSIMU IEPUOTUUECKON TIeUaTH 1Mo TeMe
JIEKUMOHHOIO 3aHATHS. Y TOUYHUTD IUIaH [IPOBEIEHUS NIPAKTUYECKOTO 3aHATHUSA 110 Teme Jiekiuu. [lepen
U3JI0’KEHUEM TEKYIIETo JIEKIIMOHHOTO MaTepuasa HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npeapiaymux jgekuusax. C 3ToH 1enblo 3aJaThb HECKOJBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJCHTOB.

B Xoze JEeKIMOHHOTO 3aHATHS NpenojaBaTelb JODKEH Ha3BaTh TeMy, Y4eOHbBIE BOIPOCHI,
O03HAKOMHTh CTYJEHTOB C MEPEYHEM OCHOBHOM W JIONOJHUTEIBHOM JUTEPATYPHl IO TEME 3aHATHS.
PackpbiBas copepskaHue y4eOHBIX BONPOCOB, AKIIEHTHPOBATh BHUMAaHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusix, SIBJICHUAX U Ipoleccax, OCOOEGHHOCTAX WX MpOoTeKaHus. PackpeiBaTh CYIIHOCTh U
COJIEp’KaHUE PA3IMYHBIX TOUYEK 3PEHMSI U HAYYHBIX IIOJIXO0B K OOBSCHEHHIO TE€X WIN UHBIX SIBJICHUN U
IIPOLIECCOB.

Crenyer apryMEeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HUIMIO MO CIIOPHBIM TEOPETUUECKUM
BoripocaMm. [lpuBonuTe mnpumepbl. 3agaBaTb MO XOAY W3JIOKEHUS JIEKIIMOHHOIO Marepuana
PUTOPUYECKHE BONPOCHl M CaMOMY JlaBaTb Ha HUX OTBET. OTO CIIOCOOCTBYET aKTHUBU3ALUU
MBICJIUTEJIbHON JESATENbHOCTU CTYIEHTOB, NOBBIIMICHUI0 MX BHHUMAHMS U HHTEpeca K Marepuaiy
JeKuuu, ee coaepxkaHuto. llpenonaBarenb JOMKEH PYKOBOAMTH PAaOOTOM  CTYAEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuana, MOJYepKUBaTh HEOOXOJUMOCTh OTPAKEHHUS B
KOHCIIEKTaX OCHOBHBIX TOJOKEHUH M3y4aeMOi TeMbI, 0CO00 BBIJIEINSASA, KaTeropuaibHbIi anmapar. B
3aKJIIOUUTENBHON YacTH JIEKIMH HeoOXoaumo chopmynupoBaTh oOOILIME BBIBOABI IO TEME,
PaCKpBIBAIOIIUE CONEP)KaHUE BCEX BOIPOCOB, MMOCTABICHHBIX B JIEKIUH. OOBSBUTH IJIAaH OYEPETHOTO
nmabopaTopHOi paboThI, 1aTh KPaTKHE PEKOMEHIALUHU MO MOATOTOBKE CTY/IEHTOB K 3aHSATHIO.

Ha mnocnenneit nekiuu yaenuTh Bpemsi Juisi o030pa HamOoJiee BaXKHBIX TOJOKEHHM,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus ona nposedeHnus 1a00pamopHuIx 3aHAMULL.

Cobmoiath TpeOOBaHMSI TEXHUKU O€30MaCHOCTH M MPOBOAUTH HEOOXOJIMMBIE Pa3bICHEHUS O
MPaBWJIbHOCTH MOBEACHUS B TaOOPATOPUH.

Ilepen BbIMONHEHMEM Ja0OpAaTOPHON pPAaOOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYIEHTOB,
HallOMHHUTb U OOCYIHUTh OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS, 3HaHUE KOTOPBIX HEOOXOAMMO AJIs
OCMBICJIEHHOTO BBITIOJHEHUS padoT.

B npouecce BbInoiaHeHMsI pabOTHI ClAEAYyeT MOCTOSIHHO OOLIaThCsl CO CTYJE€HTaMH, HE JOMycKas
10 BO3MOXXHOCTH MX HENPABWIBHBIX JEUCTBUM.

TpeboBatb, yTOOBI OCHOBHBIE PE3YJIBTAThl SKCIIEPUMEHTOB ObUIN 3a)MKCUPOBAHBI CTYJAEHTAMH B
IIMCBMEHHOM BHJIE.

[Ipu mpueme 3ayera mo pabore TpeOOBATH OTYET O MPOJEIAHHOW padoTe, TA€ MOJKHBI OBITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

3.Vkazanus no konmponio camocmosmenvroii pabomul cmyoeHmos

IIo ycMmoTpeHuio mpenogaBaress 3aJaHUE Ha CaMOCTOSTENBHYIO paboTy MOXET ObITh
WHUBUAYAIBHBIM WIN (PPOHTATBHBIM.

[Ipu mcnonbp30BaHUU MHIMBUAYATIBHBIX 3aJJlaHUM TpeOOBaTh OT CTYAEHTAa MUCbMEHHBIA OTYET O
IIpOJIeJIaHHOM paboTe.

[Ipu npuMeHeHMH (POHTATIBHBIX 33JaHUNA BECTH KOJUICKTUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C menpl0 KOHTPOJS KauyecTBa  BBHINOJIHEHUS CaMOCTOSATENBHOW paboThl  TpeboBaTh
WHIUBUAYAIbHBIE OTYETHl (JOMYCTMMO BMECTO NMHUCHMEHHOTO OTY€Ta MPUMEHSATHb HHJIMBUIYyaJbHBIE
KOHTPOJIbHBIE BOIIPOCHI).



ITporpamma coctaBieHa B coorBeTcTBHM ¢ TpeboBanusimu OC HUAY MUDU u y4eOHBIM MIIaHOM
OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl 1O HampasjieHuto moarotoBku 27.03.04 VYmpasneHue B
TEXHUUYECKUX CHCTEMax

Pabouyto mporpaMMmy coCcTaBuII IOIEHT / - TI'epacumona B.M.
-

Perien3eHdT: noueHT vg‘l’/ﬁ, 7L 3y6oBa H.I'.

.
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[Iporpamma ono6pena Ha 3aceganun Y MKH 27.03.04 YnpasieHue B TEXHUYECKUX CHCTEMaX
or 15.11.2021 roga, npotoxos Ne2.
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