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 ITPOT'PAMMA
10 TUCLUIIIINHE « XAMU»

HanpasieHusi noAroToBKU
«27.03.04 YnpaBneHue B TEXHUUYECKUX CUCTEMAX)

OcHoBHas npodeccuoHaNbHAasA 00pa3oBaTe/bHAasd NPOorpaMmMa
«YnpaBiieHue 1 MHQOpPMATHUKA B TEXHUYECKUX CUCTEMAX)

Kpasmmdukanus BbIyCKHUKA
bakanasp

®opma 00yveHUs1
O4YHast

bamakoBo



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 3HAHUH OCHOB MAaTeMAaTHKH, (DU3HKH,
MH(OPMATHUKH, HMIMPOKOE HCIOJIB30BaHUE, KOTOPHIX HE TOJBKO MAET BO3MOXKHOCTH Hauboyiee TOYHO
BBIPA3UTh TEOPETHUECKUE 3aKOHOMEPHOCTH, HO U SBJSIETCS HEOOXOIUMBIM HHCTPYMEHTOM HX
ycTaHoBJeHUs. [[1s1 OCBOGHHSA AMCUMILIUHBI «XHUMHS» HEOOXOAMMBI 3HAHHE, YMEHHE U BIaJCHUE
MaTepHaJioM [0 NPEAMIECTBYIONIMM UCIHUILUIMHAM B COOTBETCTBHH C TPEOOBAaHHMSAMHU OCBOCHUS

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

Komunerenuuu oOy4awmerocs, (opMmupyemsbie B Ppe3yJibTaTe OCBOCHHS

JTUCHHUILIHHBI
B mpouecce ocBOeHMS [aHHOW IUCHUIUIMHBI Yy CTyIeHTa (OPMUPYIOTCS CIEAYIOIue

KOMIIETEHIINH:
YHUBEpCaJIbHbIE:
Kon HanmenoBanue WMHauKaTophl TOCTUKEHUS KOMIIETEHIIUH
KOMIIETEHIIUH KOMITETEHIHH
VYKE-1 Criocoben 3-YKE-1 3Harb: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
HUCIIOJIB30BAaTh 3HaHug | AUMCIUIIINH, METOAbI MAaTEMaTHU4YCCKOI' O aHaJin3a u
ecTecTBEHHOHAY HpIX | MOAICTHPOBAHHS, TEOPETHYECKOTO M JKCIEPUMEHTATLHOIO
HCCIIEIOBaHUS
JMCLUTUINH,
V-VKE-1 YMeTh: ucnonb3oBaTh MaTeMaTUYECKUE METONbI B
OPUMEHATh  METOJIBI
TEXHUYECKUX  MNPUIOKEHUSAX, PACCUUTHIBATH OCHOBHBIE
MaTcMaTHICCKOro YHCIIOBBIC XAPAKTEPUCTUKU CIYYAiHBIX BEJIMYHMH, PEIIaTh
aHajinza U | OCHOBHBIE 3aJaud MaTEMaTUYECKOM CTAaTUCTUKH; pEIIaTh
MOJIEJTUPOBaHUS, TUIIOBBIE PACUETHBIE 3a7aUn
TEOPETHIECKOTO u | B-YKE-1 Bnagers: MeTogaMu MaTeMaTHYECKOTO aHAlIM3a M
SKCepuMenTanproro | MOACIMPOBAHU, METOJAMM  PEIICHUA 3alav aHamisa i
pacuera XapakTepUCTHK (PU3MUECKUX CHCTEM, OCHOBHBIMU
WCCIIEJOBAHMUS B
npueMamMu  0OpabOTKM  SKCIEPUMEHTAIBHBIX  JAHHBIX,
TOCTaBIICHHBIX MeToAaMu  paboThl €  MPHUKIAJHBIMH  HPOTPAMMHBIMU
3azaqax MIPOYKTaMH
YKII-3 Crocoben  craButh | 3-YKII-3  3Hartb: OCHOBHBIE TpueMbl  3(PPEKTUBHOTO
cebe yrpaBiieHUus cOOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJIUKU
06pasoBaTeNbHbIE CaMOKOHTPOJIL, ~CaMOPasBUTHA M caMoo0pazoBaHMs Ha
MPOTSHKEHUH BCEW KHU3HU C HCIOJIb30BAHHEM IH(PPOBBIX
e ot
CpeACTB
BOSHHKAIOTIHE V-VKII-3 YMers: 3¢(}eKTUBHO  IJIAaHUPOBAaTh U
KU3HCHHBIC  33/1a9H, | goHTPOIMPOBATH COOCTBEHHOE BPEMsi, HCIIOIb30BATh METOIbI
noabuparh  CHOCOOBI | caMOperyJIAlNH, CaMOPA3BUTHS M CAMOOOYUYEHHS B TCUEHHE
pelieHns M CpecTBa | BCEH KU3HM C UCIIOIb30BAHUEM LIU(DPOBBIX CPEJICTB




pasButust (B ToM | B-YKII-3 Bmagers: Meronamu ynpaBieHHS COOCTBEHHBIM
qucIie C | BpeMEHEM, TEXHOJOTUSMHU MPUOOPETECHUS, UCIIOIb30BAHUS U
HCII0JIb30BaHUEM OOHOBIICHHS  COIMOKYJIBTYPHBIX M  NPO(hecCHOHAIBHBIX
U(GPOBBIX  CPEICTB) | 3HAHUH, YMEHUI, W HABBIKOB, METOJIMKAMH CAMOPA3BUTHUS H
JIPYTHX camM000pa3oBaHusl B TEUCHHE BCEH JKU3HU C HUCIOJIb30BAHUEM
HEO0OXOMMBIX U(POBBIX CPEACTB
KOMIIETEHIINH
obmenpogeccuoHaIbHbIE:
Kon HaumenoBanue WuanKkaTopsl JOCTUKEHHSI KOMITETEHIIUN
KOMIIETEHIINH KOMIIETEHIINH
OIIK-2 Crocoben 3-OI1K-2 3HaTh: OCHOBHbBIE MPUHITUIIEI 1 METO/IbI
dopMymupoBaTh 3aqaun | HOCTPOCHMUS (popmanuzanum) 1 UccaeTOBaHUS
npodeccHoHANbHOf MATEMATHYECKHX MOJICNel CHCTEM  YNpaBlIeHUd, HX
IeATENLHOCTH Ha OCHOBE (GOpMBI TIPEICTABIICHUS W MPEOOpa3oBaHMs IS Ieseh
. yIpaBICHUS
SHAHHH, — MPOQUIBHEX V-OIIK-2 YMmeTb: 1eMOHCTPUPOBATh HABBIKH
pasnciios UCIOJIb30BAHUS 3HAHUM (PU3UKH W MaTeMaTHKH IS
MaTCMaTUICCKUX peumieHus  3ajad  TCOPETHYCCKOrO0 MW IIPHUKIAJTHOTO
U eCTECTBEHHO-HAYYHBIX | Xapakrepa
JUCHHILTHH (MOJLyJIeit) B-OIIK-2 Bnaners: aHaIUTUYECKUMU U YUCIIOBBIMU
METOJIaMU JJIsl pacyeTa TEXHUYECKUX MapaMeTpoB
CUCTEM
3agaum BOCIUTAHMS, peajiu3yeMble B PAMKAX OCBOECHH S 1M CHUILTTHHbI
Bosiieyenue B
Co3panne Hcnoan3zoBanue
Hanpasiienue . Pa3HOILIAHOBYIO
| YCJIOBHIA, BOCIIUTATEIbHOI0 MOTEHIHAJIA 5
neJin . BHEY4YeOHYI0
ol0ecreynBarO KX Y4eOHOi TUCHUIIHHDI
NeSITeJILHOCTh
[Ipodeccuonan | - hopmupoBanue Hcnons3zoBanne BocnutaTenbHOro | 1.Opranuzarus
BHOE U KYJIbTYPBI MOTeHIIMAaa TUCIUIIAH | HAYYHO-TIPAKTUYECKUX
TPYZOBOE HCCIIEIOBATENbCKO | MPOQECCHOHATBHOIO MOAYNS JJis | KOH(epeHIHil U BcTpey
BOCIIUTaHUE 1 1 MHXKEHEPHOU (dhopMupoBaHHUS WHXEHEPHOTO | C BEAYILIUMHU
e TeTbHOCTH MBIIIICHUS u WHXEHEPHOU | CHIEIUATNCTaMHU
(B16) KyIbTYpbl 3a CYET MPAKTHUUECKUX | MPEAIPUSTUN ropoaa U
CTYJICHYECKUX WCCJICIOBAHUN | BET€paHaMHU aTOMHOM
COBPEMEHHBIX MPOU3BOJCTBEHHBIX | OTPACIH.
CUCTEM; IMPOEKTHOW nesTenbHOCTH | 2. Opranuzanus u
CTYIEHTOB TI0 pa3paboTKe U | MPOBEACHUE
ONTUMU3AIMKA  TEXHOJIOTMUYECKHUX | TPEIMETHBIX OJMMITHA]T
CUCTEM, CBSI3aHHOW C pEIIEHUEM | M yJacTUe B KOHKypcax
pealbHBIX MPOU3BOJCTBEHHBIX | TPO(HECCHOHATHEHOTO
3azady; MPOXOXKICHUS yepe3 | MacTepcTna.
pa3HooOpa3HbIe UrpoBble, | 3.Yuactue B
TBOPYECKHE, (hecTUBAIbHBIC | €KETOTHBIX aKIUIX
¢dbopMbI,  TpeOyrolue  aHalM3a | CTYIEHYECKUX
CIIOKHOTO OOBEKTa, TIOCTAHOBKH | CTPOUTEIBHBIX OTPSIOB
OTHOCUTEIEHO HETO

npeoOpazoBaTeNbHBIX 3a7a4 I UX
ONTUMAJILHOTO PEIICHUS.




CTpykTypa u cofiep:KaHue Y4eOHOH TUCUUIIIMHBI
JucnuriuHa mpenoaaercs cryaeHTaM B 1-oM cemectpe. OOmas TpyI0eMKOCTh TUCIIUILTAHBI
COCTaBJISIET 2 €IMHHUIIEI, 72 aK. Jaca.

KaJsiengapHublil miian
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HaumenoBanue pazzgena
(Tembl)
JUCIUTIAHBI

Bunbl yueOHOM eaTebHOCTH
(dac.)

JlaGopaTopHbIie
[IpakTrueckue

Bcero
CPC

ATTectanus
pasnena

(bopma)*

Makcu-
MaJIbHBIN
Oamn
3a
pazmen®*

Pazne

2 Uleknun

1

=
=)
(]
=
S
&
Z

XUMHUN»

CoBpeMeHHbIE aCIEKThI
Pa3BUTHS XMMHHU.
OCHOBHBIC TIOHSTHS 1
3aKOHBI XUMUH.
Crtpoenue atoma

[Tepnonuueckas
CHCTEMa JICMCHTOB B
CBETE TCOPUU CTPOCHUS
aroMa. XuUMHYecKas
CBSI3b U CTPOCHHE
MOJIEKYJT

6/2 | 2/2 4

KucnorHo-ocHOBHEBIE U
OKHUCJIUTEILHO-
BOCCTAHOBHUTEJILHBIE
CBOMCTBA BEIIIECTB

12 2 4 6

XuMH4yeckad KUHETUKA
Y PaBHOBECHE

12/2 | 2 | 4/2 6

KU Nel-9
(TMCBMEHHO)

30

Pa3nea 2 — «QaekTpoxXumMus»

3aKOHOMEPHOCTH
POTEKAHHS
XUMHUYECKHX PEaKIuil.
Xumuaeckas
TEePMOIMHAMHKA

MeTtamnsl.
DIEeKTPOXUMHUYECKUE
CHCTEMBI.
TI'anpBannueckue
AJIEMEHTBI. DJIEKTPOIU3
CoJIeil.

18/6 | 4/2 | 8/4 6

Koppo3sus metamios.
Meroas! 3a1UThI
METAJIJIOB OT KOPPO3UHU

82 | 2/2 6

KU Ne2-16

(MMCbMEHHO)

30

Buja npoMexyTOYHOM aTTecTAlNU

72/12| 16/6 | 16/6 40

3

40

* - COKpalIeHHOe HauMeHOBaHHE (POPMBI KOHTPOJIS

**

9K3aMCH

- CyMMa MaKCHUMaJIbHbIX 0ajuioB JoibkHA ObITh paBHa 100 3a cemecTp, BKiIIOYas 3aueT W (WIIM)




CoxkpalieHHOe HauMeHOBaHHe (POPM TEKYIIIET0 KOHTPOJISL U aTTECTAllUU Pa3/IeioB:

0O0o3HaUYeHHE IMosHoe HAUMEHOBaHHUE

KA1 KoHTpouib 110 uroram

3 3aueTr

ConeprkaHue JIEKIHOHHOTO Kypca

1. XuMuueckass KHHETHKA.

2. 'omoreHHbIe IPOLIECCHl U UX CKOPOCTh. ['eTeporeHHbie peakinu U uxX
CKOPOCTb.

3. 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOM peaklud OT KOHLEHTpaluiu
pearupyronux BeleCTB, 3aKOH JCHCTBUS MacC, KOHCTaHTa CKOPOCTH.
4. BnusHue TeMrepaTypbl Ha CKOPOCTh XUMHUYECKUX peakiuil (paBuio
Bant-T'odda, ypaBHenue Appennyca).

Tema nexkuun. Bonpocskl, oTpadaTbiBaeMble Ha JeKIUHU Bcero YueOHo-
4acoB | MeToJu4ecKoe
obecrieyenue
1 2 3
Jlekuus 1. CoBpemeHHbIe acneKTbl pa3BuTHs XUMHH. OCHOBHbBIE 2 1-6
MOHATHSA U 3aKOHBI XuMHH. CTpoeHHe aToMa
1. Ycnexu coBpeMEHHON XUMUU.
2. OCHOBHBIE NOHATHUSA XUMHUHU: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa,
IIPOCTBIE U CIIOYKHBIE BELLIECTBA, A0COJIIOTHAS. U OTHOCUTENbHASI AaTOMHAs
Mmacca, a0COJIOTHAsE U OTHOCUTENbHAs MOJICKYJsIpHas Macca, eAMHULA
M3MEpEHUs KOJIMYECTBA BELLIECTBA — MOJIb, MOJISIpPHAsl Macca BELIECTBa.
3. OcHOBHbIE 3aKOHBl XHMHH: COXpPaHEHUS MacChl W DHEPIuH,
MIOCTOSIHCTBA COCTaBa, IPOCTBIX OOBEMHBIX OTHOLIEHUS, ABOIaJpo,
HKBHBAJICHTOB.
4. Teopuss ctpoenuss aroma. CocraB aToMHOro siapa. KM3oTorbl,
n300apbl. KBaHTOBBIE UnCIA.
5. llpunnun [Taymu. [Ipasuino XyHna.
6. IlpuHiun HauMeHbLIel SHepruy, npasuia KieukoBckoro.
7. OnexkTpoHHble KOHGUTypanuu aTtoMoB © HOHOB. CemelicTBa
XUMHUYECKHUX 3JIEMEHTOB.
Jlekums 2. Ilepuoamueckasi cucreMa 3J1eMEHTOB B CBeTe TEOPUH 2 1-6
CTPOeHHUs aTOMa. XHMHUYeCKasi CBSA3b U CTPOEHHE MOJIEKY.JI.
1. Ilepunonnyecknii 3akoH .M. MeHeneeBa u 1Ba 3Tamna ero pa3BUTHUsA.
2. CTpyKTypa NepuoIU4eCcKO CUCTEMBI JJIEMEHTOB: IEPUO/IbI, TPYIIIIHL.
3. BaneHTHOCTB.
4. OCHOBHBIE BU/IbI U XapaKTEPUCTUKH XUMHYECKOH CBSI3H.
5. KoBanenTtHas cBs3b. MoHHAs cBs3b. JJOHOpHO-akLENTOPHHAS CBS3b.
Bonoponnas cBs3p. MeTamuyeckast CBA3b.
Jleknus 3. KuciorHo-ocHOBHBIC " OKHCJIHMTEIBHO- 2 1-6
BOCCTAHOBMTEJ/IbHbIE CBOICTBA BellleCTB
1. OKuCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.
2. CTeneHb OKUCIIECHHUS.
3. Ilpouecchl OKHCIEHHUS U BOCCTAHOBJIEHUS.
4. CocraBieHHe YpaBHEHHH  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIMM: METOJOM DBJIEKTPOHHOro 0ajaHca, HOHHO-3JIEKTPOHHBIM
METOJIOM.
Jleknus 4. XumMnuyeckass KHHETHKA M PAaBHOBecHe 2 1-6




5. OHeprus aktuBanuu. Katanus. Karanuzatopsl.

6. Xumuueckoe paBHOBecHe cucTeMbl. OOpaTHMble M HEOOpaTUMBbIe
peaxuu.

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

8. CMeleHne XxumMuyeckoro pasaosecus u npuniun Jle [larenbe.

Jleknus 5. 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHUX PeaKIHii.
XuMuYecKasi TEpMOJIUHAMUKA

1. OcHOBHBIE MTOHATHSA XUMUYECKON TEPMOIMHAMUKH.

2. Buyrpennsis »Hepruss W dHTajmblnus cuctem. IlepBwiii 3aKoH
TEPMOJIMHAMUKH.

3. TernoBoit 3ppeKT XUMHUIECKOHN PEaKITUH.

4. TepMoxUMHUYECKHE YPABHEHUS MTPOLIECCOB.

5. DHeprus ['m66ca 1 HaNPaBIEHHOCTh XUMHUYECKUX PEaKITHi.

6. YcnoBusi CaMONIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

1-6

Jlexkumst 6. MeTtasibl. DJIeKTPOXUMHYECKHE CHCTEMBbI.
l'anbBaHN4YecKHE 3JIeMEHThI. JJIEKTPOJIN3 COJIei.

1. Ctpoenue, ciocoObl MOTYYEHHsI, CBONCTBA METAJLIOB.

2. PaBHOBecue Ha rpaHHUIIe METAIII—PACTBOP.

3. DnekTpoaubIi moreHnran. CTaHIapTHBIA BOJOPOIHBIN AJIEKTPO/I.

4. Psig cTaHAAapTHBIX 3JIEKTPOIHBIX MTOTEHIIUATIOB.

5. YpaBuenue Hepucra.

6. ['anpBaHUYECKUIT DJIEMEHT.

7. DIEeKTPOABUKYILAS CHJIA FJIEMEHTA.

8. Dnekrponm3 paciiaBoB. PacTBoprMEbIe 1 HEPACTBOPUMBIC aHO/IBI.

9. Dnektponusz pactBopoB. KaromHble W aHOAHBIE MPOIECCHl MPU
AJIEKTPOJIM3€E BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB.

10. 3akonsr Dapanes.

Jleknusi 7. Koppo3usi merasinoB. Meroabl 3alIUThl MeTANJIOB OT
KOppo3uu

1. Koppo3ust MeTasuios.

2. Knaccugukaius KOppo3HOHHBIX MPOLECCOB.

3. Xumudeckasi KOpposusl.

4. DNeKTpOXUMHUYECKAs] KOPPO3HUSL.

5. MexaHu3M 3JIEeKTPOXUMUYECKON KOPPO3HUH.

6. Bunel nenonspusanym.

7. 3amuTa METauIoB OT KOPPO3HUH.

8.3a1UTHBIE OKPBITHS: METAJUINYECKUE U HEMETAININYECKUE.
9. DnexTpoxuMHUecKasl 3allluTa: IPOTEKTOPHAs ¥ KaTOHasl.
10. IHTuOGUTOPHI KOPPO3UU

1-6

Ilepedyenb npakTu4ecKkux pador
HE MPEAYCMOTPECHBI y‘Ie6HLIM IIJIaHOM

IlepedyeHnb 1a00paTOPHBIX padoT

Tema na6opaTopHoii pa6oTbl. Bonpochl, oTpadaThiBaeMble Ha
J1a0OPATOPHOM 3aHATHH

Bcero
JacoB

YuebHo-

MeTOANYecCKoe
odecreyeHue

1

3

Tema: «KHMCJIOTHO-OCHOBHBIE H OKHCJIUTEILHO-BOCCTAHOBUTEILHEIE
CBOJCTBA BelleCcTB»
OKHCINTEILHO-BOCCTAHOBUTENLHEIE DEAKIINHU

4-6, 8

Tema: «XuMn4eckasi KHHETHKA M PABHOBECHE»

4-6, 7




XHUMHYECKOE PABHOBECHUE Y CKOPOCTh XUMHUYECKOU PEAKIINU

Tema: «Merajlibl. DJIEKTPOXUMHYECKH e CHCTEMBI.
l'anbBaHM4YecKHe 3JIEeMEHThI. JIEKTPOJIHU3 COJIei»
CaoiicTBa BoJibl. PacTBOpBL.

4-6, 9

Tema: «MeTaJiibl. DJIeKTPOXUMHYECKHE CHUCTEMBbI.
lanbBaHN4YecKUe 3JIeMEHThI. JJIEeKTPOJIN3 CoJieiD)
DJICKTPOJIN3

4-6, 10

3ajanus 1JIs CAaMOCTOSAATEJILHOM Pad0ThI CTYJA€HTOB

Bonpocsl 111 caMOCTOSITEILHOTO0 U3YUYeHUs (3a1aHusl)

Bcero
4acoB

YuebHo-
MeTOoAuYecKoe
odecmeueHue

CoBpemMeHHBIC ACHEKTbl Pa3sBUTHSA XUMHH. OCHOBHbBIC NOHATHS H
3aKkoHbI XuMHH. CTpoeHue atomMa CBs3b XUMHH C IPYTUMH HayKaMHu.
3HaueHWe XMMHMH B CTPOMTEIBCTBE M  JPYTUX  OTpacisax
MPOMBIIIICHHOCTH. XUMHYecKHe pacueTsl. CamocTosTenbHas padora
II0 OCHOBHBIM 3aKOHOM XMMHH. Vcropus pa3BUTHS IIPEICTaBICHUUA O
ctpoeHnn aroma. llepBele Moapenn crpoeHus aroma. Ilonstue o
KBaHTOBOM MexaHMKe. CocCTaBi€HHE SJEKTPOHHBIX M TIpadUUyecKux
(dhopMyIT aTOMOB ¥ HOHOB

6

1-6

Ilepuonnyeckasi cucreMa 3J1eMEHTOB B CBeTe€ TEOPHHU CTPOEHHUS
aTtomMa. XMMHYeCKas CBSI3b M CTPOEHHE MOJIEKY.I.

JlnanekTuyeckuili  XapakTtep IEpUOAMYECKOr0 3aKOoHA. 3HAuYCHHE
MEePUOJUYECKOM CHCTEMbI 3JeMEHTOB. OmnpeneneHue MOoJ0KEHUs
JJIeMEHTa B TMEPUOAMYECKON CHCTEME OJJIEMEHTOB IO AJIEKTPOHHOU
dopmyiie. PannoakTHBHOCTh. DHEPreTHYECKUE IHarpaMMmbl T'OMO- U
TeTepPOSIICPHBIX JBYX-aTOMHBIX MOJIEKYJI W HOHOB, COCTOSIIUX U3
aTOMOB JJIEMEHTOB BTOpPOro Iepuojaa. PacyeThl UIMHBI  CBSI3HU.
BiaumopeiictBue Mexay wmoinekynamu. KomruiekcoobpazoBatenu u
nuraapl.  Kpucraminueckue cucrteMbl. TuUMbl  KPUCTAUIMUECKUX
pemeTok. ArperaTHoe cOCTOsHME BemnlecTBa. Pa3oBbIe NpeBpaILEHUS
BElIeCTBa

1-6

KuciaorHo-ocHOBHBIE U OKMCJIUTEJIbHO-BOCCTAHOBHUTEIbLHbIEC
CBOICTBA BelleCTB

OcCHOBHBIE KJIacChl HEOpraHWYECKUxX coeauHeHuil. CamocrosTenbHas
paboTa TO KJaccaM HEOPraHUYECKHX COCIUHEHHH. TUMUYHBIC
OKHUCIIUTEIM WU BOCCTaHOBUTENW.  HampasineHne — mporekaHus
OKHCJIINTEIIEHO-BOCCTAHOBUTEIILHBIX peaKkuum. Ornpenenenue
SKBUBAJIEHTOB OKUCIUTENS U BOCCTAaHOBUTEINS. POb cpenbl B mpoueccax
OKHCJICHUSI-BOCCTAHOBJICHUSI

1-6

XuMHYecKasi KHHeTHKA U paBHOBecHe

MonekynapHOCTh ¥ TOpANOK peakuuidl. BnusHue katanuzaTtopa Ha
ckopocTh peakiuu. CroxHble peakuuud. PopmanbHas KHUHETHKA.
OddexktuBHoe Bpemsi peaknuu. KBa3zupaBHOBECHOE MPHUOIIKEHHE.
ComnpsiokenHple  peakuuu. KBasucranmoHapHoe MNpHOMIDKEHHE IS
ITOCJIEI0BATEIIbHBIX PEAKIIMI

1-6

3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX peakuuil. XumMuyeckas
TEPMOAUHAMHUKA

OHeprerudeckue 3PpQPexTsl XuMuieckux peaxiuil. Tepmoxumus. 3akoH
I'ecca. Terora oOpa3zoBaHusi XUMUYECKHX coeAnHeHuid. [loHsTHe 00
SHTPONUHU. 3aBUCHUMOCTH JHTPONHU M SHTAIBIUU OT TEMIIEPATYPHI.
YOpsAI0YEHHOCTh CTPYKTYPhI BEIIECTBA U SHTPONUS.




Metamibpl. DJIeKTPOXMMHYECKHe cHcTeMbl. [ajibBaHWM4YecKuHe 6 1-6
3JIEMEHTbI. DJIEKTPOJIN3 COJIeH.

Poxnenue snextporexuuku. [Ipumenenue snektponuza. [lomyuenue
METaJUIOB C HCHOJIb30BAaHUEM JJIEKTPOJM3a. OJIEKTPOJIUTBI U UX
cBorictBa. ['anpBanuzamus. [IpuMeHeHHE TaIbBAHMYECKUX MOKPBITHM.
KoHuenTpannontele rajJbBaHMuECKUE JIEMEHTHI.

Koppo3ust meTa/iioB. MeTo/bl 3a1IIMTHI METAJLJIOB OT KOPPO3HH 6 1-6
Meraiel. OcHOBHbIE ANEKTPOXUMHUUYECKHUE MTOHATHS.
OnexTpoxumuueckue mpouecchl COCTaBI€HHE CXEM TrajlbBaHUYECKHX
anemeHTOoB U pacueT DC. AkkyMynssTopbl. OCHOBHBIE METO/IbI 3aLTUTHI
OT KOPpPO3UH.

CymHocTsb 351ekTpoiu3a Posib BTOPUUHBIX ITPOLIECCOB MPU AIIEKTPOIHU3E.
[IpakTHueckoe NpUMEHEHHE JIIEKTPOJIN3A.

PacuerHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM ILIAHOM
KypcoBasi padoTa ne npenxycmorpena yueGHbIM ILIAHOM

OoOpa3oBare/ibHbIE TEXHOJIOTMH

[lpu peamuzanmm ydyeOHOro Marepuaiga Kypca «XUMHUS» HCIONB3YIOTCS —pa3iIndHbIC
o0pa3oBaTeNbHble TEXHOJIOIMH, CIIOCOOCTBYIOIIME CO3JaHHI0 arMochepbl CBOOOJHOM M TBOPYECKOM
AUCKYCCHU KaK MCXKAY NpCrnoJgaBaTcjieM U CTYACHTAMH, TaK U B CTy,IlGH‘IGCKOfI rpyirie. ]_IG.HI)IO npu
3TOM SIBJIETCSl BBIPAOOTKA y CTYACHTOB HAaBBIKOB M KOMIIETCHLUH, MMO3BOJISIOLUIMX CAMOCTOSTEIBHO
BECTH UCCIICA0BATENbCKYIO U HAyYHO-IIEJarorn4ecKyto padboTy.

AyZIHATOpPHBIE 3aHATUS NPOBOAATCA B BUAE JieKIMH ¢ ucrosnb3oBanueM [IK u kommbroTepHOro
IIPOEKTOpa, JabOpaTOpHbIX 3aHATHM, ¢ ucnoiap3oBanueM IIK mnpu mnpoBegeHun pacueros.
CamocrosrenbHas paboTa CTyJIE€HTOB MPOBOJUTCS 0] PyKOBOJACTBOM IIperojiaBaTesnieil, ¢ Oka3aHueM
KOHCyJII)TaIII/Iﬁ U IDOMOIIM IIPpU IMOATOTOBKEC K KOHTPOJBHBIM pa60TaM, BBIITOJIHEHHUN JOMAaIlllHUX
3aJaHuN

DoH/ OLICHOYHBIX CPEICTB
CDOH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIIINHE o0ecreynBaeT IMPOBEPKY OCBOCHUA ITNIAHUPYCMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH M WX HHAMKATOPOB) MOCPEICTBOM MEPONPHUITHHA TEKYLIETo,
pY6e)KHOl"O U MIPOMCIKYTOYHOT'O KOHTPOJIA 110 JUCIHHUIIIINHEC.
CBsa3p Mexay (opMHpYyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOCHUS
MpEACTaBJICHA B cnenyfomeﬁ Ta6n1/1ue:

HanmenoBanune Kox u Haumenosanue
No HanmenoBanne
KOHTPOJIUPYEMBIX MHJUKATOpa JOCTUKEHUS
/1 . OLIEHOYHOT'O CPEACTBA
paznienoB (TeMbl) KOMITETCHITHI

BxoaH0i KOHTPOJIb

o Bompochkl BXOJHOT0 KOHTPOJIS
1 | BxogHo# KOHTPOJIb p A p

(muCcbMEHHO)
ATTecTanusi pa3iesioB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 «OcHOBBI YKE-1; YKII-3; OIIK-2. Hoxnan — (ycTHO)
XAMHHN» KoHTpoib 10 utoram - (MMCbMEHHO)
3 Paznmen 2 YKE-1; YKII-3; OIIK-2. Joxman — (yCcTHO)
«DIIEKTPOXUMUS» KoHTposp no uroram - (MICHMEHHO)

[IpoMexxyTouHas arrectanus
4 3auer VYKE-1; YKII-3; OIIK-2. Bomnpocs! k 3auety (ycTHO)




BxomHO# KOHTpOJIb MpeHa3HAYECH JIJIS BBISBICHUS MPOOETOB B 3HAHUSX CTYACHTOB U TOTOBHOCTH HX K
MOJTYYCHUIO HOBBIX 3HaHWN. OIEHOYHBIC CPEJCTBA JJII BXOIAHOTO KOHTPOJS TMPEIACTABISIOT COOOM
TECTUPOBAHUE, KOTOPOE BBIJAIOTCS CTYACHTAM B MUCbMEHHOU popme.

Hepe'{eﬂb BOIIPOCOB BXOAHOI'0 KOHTPOJIsA

(TectupoBanue)

1. K kucinoTam OTHOCUTCS KaXKI0€ U3 BEIIECTB, YKa3aHHBIX B PSIY

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

2) HI, HsPO4, NH3 4) HCI Q4, CHy4, H2S

2. B nopsiike ycuiieHuss HeMETAITMYECKUX CBOMCTB XUMUYECKHUE SJIEMEHTHBI PACIIOIOKEHBI
B sy

1)P—-S— CI 3)0—->S—Se

2)N— P — As 4)S —-P — Si

3. ATOM XJIOpa UMEET PaCIPE/ICTICHUE AIEKTPOHOB IO CIIOSIM:

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

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

4, B coeauHeHuu ¢ BOJOPOJIOM CTENEHb OKUCICHHS -2 BCErlla MMEET KaXKIbIH U3 JBYX
XUMHYECKUX DJIEMEHTOB:

1O, S 3)0,C

2)S, N 4) S, Cl

5. Peakumst ropenust ammuaka, ypaBHeHue koropoid 4NHjz + 30, = 2N, + 6H,0 +Q,

SIBJISIETCS peAKIIUeH
1) 6e3 U3MEHEHUS CTEIICHEH OKHUCICHHUS, KaTATUTHYCCKOM, SK30TEPMUIECKO
2) ¢ UI3MCHEHHEM CTEIICHEH OKMCICHHS, HEKATaTUTUIECKOM, YHI0TEPMHUCCKOM
3) ¢ U3MEHEHHEM CTEIICHEH OKUCIICHHS, HeKATATUTHYSCKON, 9K30TEPMUUICCKOM
4) 6e3 U3MECHEHUS CTEIICHEH OKUCICHHS, HEKATATUTHYECKOM, DK30TEPMUIECKOM

6. Wonbl BOJOpOJa M KHUCIOTHOIO OCTaTKa IpPH 3JIEKTPOJUTHYECKON TUCCOLMALUU
00pa3yroT

1) NaH2P04 " N33P04 3) HN03 u NH;

2) H,S04 1 HBr 4) K5Si03 u HC1

7. B cooTBeTCTBUU C COKpALIEHHBIM MOHHBIM YPaBHEHHEM Cu* + 20H
= Cu(OH); B3anMOJeiCTBYIOT

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

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

8. Oxcuy MarHus pearupyer ¢

1) CuO 3) HNOs

2) Ca(OH); 4) KOH

9. OcHoBaHue U COJIb 00Pa3yIOTCS IPHU B3aUMOJICHCTBUN

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

2) NaOH u Fe»(S04)s 4) KOH u H,S04

10. B mepuose HEMETAIUIMYECKHE CBOWCTBA XMMHUYECKHX JJIEMEHTOB C YBEIMYCHHEM

aTOMHOTI'0 HOM€Epa yCUJIMBAIKOTCs, IOTOMY 4TO

1) HE U3MEHSAETCS YUCIIO MIEKTPOHHBIX CIIOEB B aTOME

2) U3MEHSETCS BAJICHTHOCTD YJIEMEHTOB B BOJOPOIHBIX COEUHEHUAX

3) YMEHbIIIaeTCs YUCIIO IIEKTPOHOB BHEIIHETO JICKTPOHHOTO CIIOS

4) yBEIMUYUBAETCS YNUCIIO AIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CIIOSI

Texkynuil KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISIEMBII MOHHTOPUHI YPOBHSI YCBOECHUS

3HaHUM U (QOpMUPOBaHMS YMEHUH W HAaBHIKOB B TEUCHHME CeMecTpa. TeKylIUil KOHTpOJb 3HaHUM,
YMEHHM U HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJA€ Y4YeOHbIX (ayOUTOPHBIX) 3aHSATHUH,
IIPOBOJMMBIX 10 pacnucaHuto. PopMaMu TEKYIIEr0 KOHTPOJIS BBICTYIAIOT OINPOCHI HA IIPAKTUYECKUX
3aHSATHUSX, pELIEHHE KOHTPOJIBbHBIX paboT, TOKIAJbl U pedepaTsl.



IlepeyeHb TeM AJ15 MOATOTOBKH A0KJIaAa

1) BroTexXHOIOTHS U TeHHast HHXKeHepHs - TexHomoruu XXI Beka.

2) HaHoTexHONOTUST KaKk NPHOPUTETHOE HAINpPABICHUE PA3BUTHs HAYKH M IPOU3BOJCTBA B
Poccuiickoit @eneparuu.

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

4) ANOTpOINHS METAILJIOB.

5) XKuznb u nestenvHocth JI. M. Menaeneena.

6) «IlepronnueckoMy 3aKOHY Oy/yIliee HE TPO3UT PA3PYIICHUEM. .. »

7) Cunte3 114-ro aneMenTa - TpuyM{Q pOCCUHCKUX (PU3UKOB-SICPIIMKOB.

8) M3oTombl Bogopoa.

9) Hcnonb3oBaHue paliOaKTHBHBIX H30TOMOB B TEXHHUYECKHUX LICIISX.

10) PeHTreHOBCKOE M3JIy4eHUE U €0 UCIIOIH30BAHUE B TEXHUKE M METUIIMHE.

11) TIna3ma - 4eTBEepTOE COCTOSIHUE BEIICCTBA.

12) AmopdHbIe BelecTBa B MPUPOJIE, TEXHHUKE, OBITY.

13) Oxpana oOKpyXxarolieid cpeabl OT XHUMHYECKOTro 3arps3HeHus. KonuuecTBeHHBbIC
XapaKTePUCTHUKU 3arPS3HEHUS OKPYKAIOUIeH Cpeibl.

14) Xwusub u aesrenprocts C. Appenunyca.

15) BxJiag 0TE€4ECTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH JIEKTPOJUTUICCKON AUCCOIHAITUH.

16) Mcnonp30BaHHe MUHEPATBHBIX KUCIOT HA MPEIIPUATHIX PA3THYHOTO MIPOQHIIS.

17) BupTtyainbHOE MOJCTHPOBAHUEC XMMHUYECKUX IPOIIECCOB.

18) DreKTposu3 pacTBOPOB AIIEKTPOJIUTOB.

19) DnekTposH3 paciuIaBOB IECKTPOIUTOB.

20) IlpakTuyeckoe TNPUMEHEHHE AJIEKTposiu3a:  padUHUPOBAHHE, TajbBAHOILUIACTHKA,
rajlbBaHOCTET U

21) Poib METaUIOB B HCTOPHUM YEIOBEUCCKOM IIMBMIM3AIMH. ICTOPHS OTEYECTBEHHOM YepHOM
MeTtamyprur. COBpeMeHHOE METAJUTYPTUYECKOe MMPOU3BOJICTBO.

22) Vcropusi OTEYeCTBEHHOHN LBETHOH MeTayuypriuu. Pojb METalIoB M CIUIABOB B HAy4YHO-
TEXHHUUYECKOM Mporpecce.

23) Koppo3us METaJIOB ¥ CIIOCOOBI 3alUThI OT KOPPO3HHU.

24) WueptHble WK 01aropoJHbIC ra3bl.

25) Posxnaroriue coyiv - rajJOreHBbI.

26) Vctopus MBEACKOMN CIIMYKH.

27) CoBpeMeHHBIC TIPE/ICTABICHUS O TEOPUH XUMUUECKOTO CTPOCHHUS.

28) XuMust yrieBo0POIHOTO ChIPhs B MOst Oymyiias mpodeccus.

29) VYrieBoJ0poHOE TOIUTHUBO, €r0 BH/Ib M HA3HAYCHUE.

30) CBapouHOE MPOU3BOJCTBO U POJIb XUMHUH YIIIEBOOPOIOB B HEM.

ATTecranus pasjena 1o AUCHUILUIMHE IPOBOJUTCS B MUCbMEHHON (popMe KOHTPOJIBHONW paboThl.
Ha paboty otBoautcs 40 MUHYT.

ATTecranus pasjena no JUCHUIUIMHE - CUCTEMa CTaHAapTU3UPOBAHHBIX 33/1aHUH, TO3BOJIAIOLIAS
aBTOMATHU3HPOBATh MPOLEYPY U3MEPEHUSI YPOBHS 3HAHUN U YMEHHUM 00ydaromierocs.

KonTposab no uroram (KoHTpoIbHas padora)
Bapuant Ne 1

1. K xakuM KjaccaM HEOPTaHMYECKHX COCIWHEHUM (OKCHI, MEPOKCHUI, KHCIOTa, OCHOBAHHUE,
amM(OTepHBIN THAPOKCHI, CONb) OTHOCATCs yka3zaHHbIe BemecTBa: NaOH, KCI, NaHSO,4, CO,?

2. K kxakum mnepuony, rpymmne u noarpymne nepuoaudeckoi cucrems! .M. Menneneesa
OTHOCATCSI JIEMEHTHI [IUHK U XJIOP?

3. CocTaBbTe ypaBHEHHS JIEKTPOITUTUYECKON TUCCOMAIAN CIIECYIOMNX BEIIECTB:

HzSOg —

AlCl3, —

Fe(OH)3. —



4. CocTaBbTe MOJIEKYJIIPHBIE YPABHEHUS CIEIYIOIINX PEAKIIUMNA:

MnSO, + NaOH —

KNO; + H,SO4 —

5. Yemy paBHa CTENEHb OKUCIIEHUS aTOMOB Maprania u cepsl B KMnOj4 1 H,S?

6. PaccunraiiTe MaccoByto a0t (TiporeHTsl) yraepona B merane (CH,).

7. YcTaHOBUTE COOTBETCTBHE MEXKJIy HA3BAHMEM BEIECTBA WU TUIIOM KPUCTAIIIMYECKOU
pemietku. (OTBET 3aNMILKTE B BUE MTOCIEA0BATEILHOCTH OYKB. )

1) Xnopun HaTpusl. a) MounekynspHas.
2) Anmas. 0) Meraummueckasi.
3) Xmop. B) MonHasl.

4) LluHK. r) ATomHasl.
OTBET! it

8. Pacnionoxute popMyIibl CIEIYIOMIMX BEIIECTB 110 YOBIBAHUIO CTEIIEHU OKHCIICHUS aTOMa
azoTa. (OTBeT 3anuIIuTe B BUE MMOCIEI0BATEILHOCTH ITUQD.)

1) N,; 2) N,O:; 3) NH;; 4) N,Os.

OTBET! ot .

9. B rpynmax ¢ Bo3pacTaHHEM MOPSAKOBOIO HOMEpa panyChl aTOMOB
OTBET! ot
10. Oxcuny SO2 COOTBETCTBYET TUAPOKCU, (POPMYITA KOTOPOTO ...'vveenennenn.
Bapuant Ne 2

1. K kakum KjaccaM HEOPraHMYECKHX COeIWHEHUH (OKCHI, MEPOKCUJ, KUCIIOTa, OCHOBAHUE,
amM(pOTEepHBINA THAPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPO,, Ba(OH),, ZnO, H,S?

2. K xakum mnepuony, rpymnmne U mnoarpynmne nepuonnyeckoir cucrembl JI.M. MenneneeBa
OTHOCSITCS 3JIEMCHTHI HATPUH ¥ KUCIIOPOA?

3. CocTtaBbTe ypaBHEHHUS ICKTPOIUTUYECKON TUCCOLUALIMU CIICTYIOIIUX BEIIECTB:

HzSO4 —

HF —

Cu(OH)z -

Ca(N03)2 —

4. CoctaBbTe MOJEKYISPHBIC YPAaBHEHUS CIEAYIOIIUX PEaKIUid:

MgSO, + NaCl —

Fe(OH); + HNO3; —

5. Uemy paBHa cTeneHb OKUCIeHHs aTOMOB xyiopa U pocdopa B KC1O3 u P4O1¢?

6. PaccuuraiiTe, CKOJIBKO MOJb ra3za coAep UTcs B 224 11 Ta3a pu H. y. (M3BECTHO, YTO MPH H.
y. 1 Monb raza 3anumaer 22,4 ).

7. YCTaHOBUTE COOTBETCTBHE MEX]y Ha3BaHHEM BEIIECTBA M THUIOM KPUCTAIITHYECKON
pemetku. (OTBET 3anMILUTE B BUE MTOCIEI0BATEILHOCTU OYKB. )

1) Xmopun kanus. a) MonekynspHasi.
2) Anmas. 0) Mertammueckasi.
3) Won. B) MoHHas.

4) XKeneso. r) ATomMHasl.
OTBET! ot

8. Pacrionoxxure hopmMysibl CIEIYIONINX BEIIECTB MO YOBIBAHUIO CTETICHU OKUCIICHUST aTOMa
azora. (OTBET 3aNuIINTE B BHJIE MOCIIEA0BATEILHOCTH LIHPP.)

1) N2; 2) N20O; 3) NHs; 4) N2Os.

OTBET! it .

9. B nepronax ¢ BO3pacTaHUEM MOPSAIKOBOIO HOMEPA PATUYCHI ATOMOB .....enueenneennn... .

10. Oxcuny BaO cooTBeTcTBYET rUApOKCU, POPMYITA KOTOPOTO ..e'nevnenannne.

HpOMe)KYTOLIHaSI arrecranust OCyHCCTBIISICTCS B d)OpMC 3a4cTa.



[IpomexxyTouHast arrecTanus MO JUCHUIUIMHE B COOTBETCTBHMM C Yy4YeOHBIM IUIAHOM
HampaBJIeHUs1 MPOBOAUTCA B (GopMe 3aueTa. 3ayeT MO JUCIHUIUIMHE MPEICTaBiIsSIeT cOOON HMTOroBOE
UCTIBITAHUE 10 TPO(ECCHOHATBHO-OPHUEHTHPOBAHHBIM MPOOIeMaM, yCTaHABIUBAIOIIEE COOTBETCTBHE
MOATOTOBJICHHOCTH CTYJIEHTOB TpeOOBaHUSM 0O0pa30BaTEIbHOrO CTaHAapTa. 3aueT MPOBOIUTCS C
LEJIBI0 TIPOBEPKU YPOBHS M KadecTBa (POPCHPOBAHHOCTH KOMIETEHIMI B paMKaX COOTBETCTBYIOIIETO
JTana U MO3BOJIAET BBISIBUTH U OIICHUTHh TEOPETUYECKYIO U MPAKTHUECKYI0 MOATOTOBKY CTYJCHTA JUIS
peteHust mpoheCcCHOHATBHBIX 3a/1a4.

Bonpockl BHIXOAHOT0 KOHTPOJIA (3a4eT)

1. IlpeameT u 3aga4 XUMUHU. Y CTIEXU COBPEMEHHOU XUMUHU.

2. OcHoBHbIE TOHATHS XUMUU. OCHOBHBIE 3aKOHBI XUMUHU.

3. Crpoenust aroma. CoctaB aTOMHBIX siaep. M3otomsl, n3obapsl SnepHas Moaenb aroma
(Pesepdopm). Teopus I[Tnanka. Ilocrynater bopa. KopmyckynsspHO-BOTHOBBIE CBOMCTBa 3JIEKTPOHA.
VYpaBuenue ne-bpois.

4. KBanToBele umncna: riaBHoe (n), opourtanmpHoe (1), MarHWTHOE (M) W CIHUHOBOE (S); WX
XapaKTEPUCTUKU U B3aUMOCBSI3b.

5. lMpunuun Ilaynu; cnencrBus w3 npuHuuna Ilaymu. IlpuHuoun HauMeHbLIEH >SHEPruu
(npaBuia Kneukosckoro). I[Ipasuno Xynaa.

6. Onekrponnsle W rpaduyeckue Gopmyiabl. OIEKTpOHHBIE aHajioru. HopmanpHOe W
BO30YK/IEHHOE COCTOSTHHE aTOMOB.

7. Ilepuognueckuil 3akoH M mnepuoaunyeckas cuctema .M. MenneneeBa. 3akoH Mo3nu.
Ileproas! u rpymIbl B CBETE TEOPUU CTPOCHMSI aToMa. BaleHTHOCTh aTOMOB.

8. V3MeHeHne KUCIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEUIECTB B
3aBUCUMOCTH OT CTEIIEHM OKHCIICHHS JJIEMEHTA, OT 1nosioxxkeHus B Tabnune /.M. Menneneesa.

9. OxuCIUTENHFHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb okucieHus. [Ipomeccsl OKUCIeHHS
U BOCCTaHOBJICHUS. THIBI OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKUMWA. THUINYHBIE OKUCIUTEIU U
BOCCTAHOBUTEIIH.

10. Meronbl  cocTaBieHME YPaBHEHHM  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMU:
AJIEKTPOHHOTO OajlaHCca, HOHHO-3JIEKTPOHHBIM.

11. Xumwuueckast cBa3b. OCHOBHBIE BUJIbl M XapaKTEPUCTUKU XUMHUECKON cBsi3U. KoBaneHTHas
CBs3b. MexaHu3M 00pa3oBaHUs KOBAJICHTHOW CBsi3U. MeToj BaJeHTHBIX cBsizel. Haceimaemocts u
HaIpPaBJIEHHOCTb KOBAJIEHTHOM CBA3U. [lossipHas KoBajleHTHas CBS3b.

12. Wonnas cBs3b. Teopust Koccemns. Merammdeckas CBs3b.

13. BonoponHas cBs3b. BzanmoneiictBue Mexy MosiekyiaaMu. JIOHOPHOAKLENTOPHHAS CBS3b.
KomrmuiekcHele coequHeHusl.

14. OcHOBHbIE TOHATHA XUMHUYECKOW TEPMOJMHAMUKU. BHYTpEHHsISI SHEprus M SHTANbIUA
cucteMbl. TeroBble 3¢ (eKTsl XuMudeckux peakuuil. Tepmoxumudeckue ypaBHeHus. 3akoHsbl ['ecca.
OHTanenus 00pa3oBaHUs XUMHUYECKUX COETMHEHUH.

15. CkopocTb XHMMHYECKMX pEaklUuid B TOMOI€HHBIX CHCTEMax. 3aBUCHUMOCTb CKOPOCTHU
XMMHMUYECKHUX PEaKIIMHA OT KOHLEHTPALUU. 3aKOH AeHCTBUA Macc. KOHCTaHTa CKOPOCTH peaKkIuu.

16. 3aBHCUMOCTh CKOPOCTH XMMHYECKHX PEaKIHi OT MPUPOIBl M TeMIepaTypbl. DHEPrus
aktuBanuu. [Ipasuio Baut-I'opda. YpaBHenue Appennyca.

17. CxopocThb XMMHUYECKHX PEAKIHMI B reTEpPOr€HHBIX CHUCTEMax. 3aKOH JEHUCTBUS Macc IS
reTepOreHHBIX PEAKIINM.

18. TlonsTHe O KaranmM3e W Karanm3aropax. MexaHW3M JAeWcTBUS Kartamuzatopa.  19.
Oo6partumele peakiuy. PaBHOBecHOe cocTosiHMe cucTeMbl. KOHCTaHTa paBHOBECHS JJIsl TOMOTEHHBIX U
rereporeHHbix cucreM. [Ipunmun Jle [latense. Bnusinue naBienus, TemMnepaTypbl, KOHICHTPAIIMU Ha
CMEILEHNE XUMUYECKOTO PABHOBECHSL.

20. JlucnepcHble cHcTeMBbl, WX Kiaccuduranus PacTBopel. XuMHUYecKash TEOPUS PACTBOPOB.
CriocoObl BbIpaKEeHUsI KOJIMYECTBEHHOT'O COCTaBa PacTBOPOB. PacTBOPUMOCTS.

21. OOmme cBoWcTBa pacTBOPOB. 3akoHBI Payms. OcMoTWdeckoe aaBlieHWe, 3aKOH Bant-
l'odda. Xummnueckoe paBHOBECHE B PaCTBOpaXx.



22. BonaHble pacTBOpHI MEKTPOIUTOB. Teopusi snekTponuTHueckon auccornmarnuu. [Iporece
aucconranuy. CuiabHble U ciadble 21IeKTpoauTsl. CTeleHb U KOHCTaHTa JUCCOLMALUU. AKTUBHOCTb.
ManopactBopumsble 31eKTpoauThl. [Iponssenenue pactsopumoctu (I1P).

23. DnexTpoauTHUYecKas Juccoluanus Boibl. BoroponHslil mokasarens cpeasl. IHIUKATOPHI.

24. CymHOCTh D3JIEKTpONM3a. JEKTPOJIM3 paciuiaBoB. PacTBOpuMBIE W HEPAaCTBOPHMBIE
aHoJbpl. BropruHble IpoOLECCH IPU AIEKTPOIIH3E.

25. Karomuple ¥ aHOAHBIE MPOLECCHl MPH AJIEKTPOIN3E BOIHBIX PACTBOPOB AJIEKTPOJIHMTOB.
3akonsl Dapajes. Beixon 1o Toky.

26. Koppo3sus meramnos. Kiaccudukaiusi KOppO3NOHHBIX MPOLECCOB. XUMHUYECKasi KOPPO3HS
(razoBast KOppo3usi, KOppo3us B HevlekTpoiurax). Kunernka xumndeckoil kopposuu. Kospduuuent
CIUIOIIHOCTH.

27. DNeKTpOXUMHUYECKasi KOppo3Hs; €€ BMJbl U cylHOcTh. Kopposus ¢ BOAOpOAHON H
KHMCJIOPOJIHOM JETIOSAPU3ALUEH.

28. Knaccugukanus METO[0B 3allUThl METAJUIOB M CILIaBOB OT KOppo3uH. MeTamuindyeckue
3alMTHBIE OKPHITHUS (KaTOAHbIE U aHOAHbIE). HeMeTamueckue 3aluTHbIE TOKPBITHS.

29. DReKTpPOXUMHUYECKUE METO/Ibl 3aIlUThI (IPOTEKTOPHAs 3allUTa, KaTOJHAs 3alHTa).

30. M3meHeHHE CBOMCTB KOPPO3UOHHOM CPE/Ibl: HHTHOUTOPBI KOPPO3HH, UX KITACCH(PHUKAIHS 1
MEXaHWU3M JEUCTBHUS.

HIxaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

banasl
(uToroBoit OcBoenue

PEUTHHIOBOM | KOMIETEeHIHH

OIICHKH )

TpeOoBaHusi K 3HAHUSIM

100-85 3a4yteHo OTBeTbl Ha IIOCTABJICHHBIE BOMPOCHI TIOJHBIC, YETKHE U
24-40 G6ansioB | pa3BepHyTble. PemieHust 3ajad  JIOTWYHBI, JOKAa3aTeIbHBI H
JICMOHCTPUPYIOT aHAJTMTUYCCKUE M TBOPYECKUE CIIOCOOHOCTH
CTyJCHTA.

84-70 JlaroTcst TIOJIHBIE OTBETHI HA TMOCTaBJICHHBIE BOIPOCHL. [TokazaHo
YMEHHE BBIACIATh MPHYUHHO-CICACTBEHHBIC CBsi3u. llpm
pelieHny  3aJad  JOMYIICHbl  HEe3HAuMTeJIbHBbIE  OLIMOKH,
UCIIPABIICHHBIE C  TIOMOIIBIO  «HABOJSIINX»  BOIPOCOB
npenoaaBarerns.

69-60 OTBeTbl Ha BONPOCHI ¥ pEIIeHUS TIOCTABICHHBIX 3a/ad
HEJOCTaTOYHO TMoyHble. Jlormka M TOCIIeI0BaTeNbHOCTh B
pCLICHUH 3aJad MMEIOT HapylleHHs. B oTBeTaXx OTCYTCTBYIOT
BBIBO/JIBL.

0-59 He 3auteno OLleHKa «HE 3a4TE€HO» BBICTABIAETCS CTYAEHTY, KOTOPBIA HeE
0-23 GannoB | 3HaeT 3HAYMTENBHOW YacTH MPOTPAMMHOTO  MarepHana,
JIOTTyCKAeT CyIecTBeHHbIe OmUOKU. OTIeHKa «HE 3a4yTeHO
CTaBUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT MPOJOJLKUTE 00yUYeHHE
0e3  JIOTOJHUTENBHBIX  3aHATUA 1O  COOTBETCTBYIOIIEH
JUCIUIIIINHE.

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecniedeHUe Y4eOHOM IUCIUTIIMHbI
OcHoBHas JuTepaTypa
1. Munaesckas JI.B. OOmias xumus. J{i1st HH)KEHEpHO-TEXHUYECKUX HalpaBIeHUH MOATOTOBKU
u crienuanbHocTell: yuebHoe nmocodue / JI. B. Munaesckas, H. A. llleronuxuna. — Cankr-IletepOypr:
Jlans, 2020. — 168 c. Pexxum noctyma: https://e.lanbook.com/reader/book/126907/#2
2. Eropo B.B. O0mas xumus: ygeOHuKk st BY30B / B.B. EropoB. — 2-¢ m3n. — CaHKT-
[MetepOypr: Jlanb, 2021. — 192 c. Pexxum noctymna: https://e.lanbook.com/book/153684



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684

3. Ypsaauukoa M.H. Xumus B 3a1auax ¥ ynpaxHEHUsX [ DNEKTPOHHBIN pecypc]: y4. mocolue:
B 2-x 4. — Y. 1 ObOmas u Heopranudeckass xumus / M.H. YpsauukoBa, A.A. Ypsaauukos. - Tam0O0B:
®I'bOY BO «Tam6. roc. yu-T um. [.P. JlepxaBuna», 2019. - 108 c. Pexum pgoctyna:
https://e.lanbook.com/reader/book/156864/#4

JonoJHuTe/bHAA JTUTEPATYypa

4. AnexcannmpoBa D.A. Heopranmdeckas xummus. TeopeTHueckre OCHOBBI W JIAOOPATOPHBINA
npakTuKkym: ydeObnuk / D.A. AnekcanapoBa. - Cankrt-IlerepOypr: Jlanp, 2019. - 396 c. Pexum
noctyna: https://e.lanbook.com/book/116356

5. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumudeckass kuHetuka: yd4. mocodbue / B.B
bynanos, T.H. Jlomosa, B.B. Peiokun. — CII6: Jlans, 2014. — 288 c. https://e.lanbook.com/book/42196

6. bauroB JI.H. COopHHK 3amay U ympaKHeHHH 1o oOmeit xumuu: ydeOHoe nocooue / JI.H.
bmunos, W.JI. Ilepdunosa, T.B. Cokonoa. — Cankr-Ilerepoypr: Jlamb, 2016. — 188 c.
https://e.lanbook.com/reader/book/75504/#40

7. lllepobuna H.A., Tumommna H.M. Metonuueckue yka3zaHus K JjabopaTopHOi pabore
«CKOpOCTh XMMUYECKON peakluu U XUMHYEeCKoe paBHOoBecuu». - bamakoso: BUTU HUAY MUOU,
2021. - 16 c.

8. CununpiHa M.H. Meromuueckue ykasanus K JabopaTtopHod pabore «OKHUCIHTENBHO-
BOCCTAHOBUTEJBHBIE peakuum». - banakoso: BUTHU HUAY MU®U, 2021. - 16 c.

9. Cunnnpma M.H., Tumommna H.M. Metoauueckue ykasaHusi K JaboparopHoi pabote
«INeKTpoauTHYECKas nuccouuanus». - baimakoso: BUTU HUAY MU®DU, 2021. - 16 c.

10. Cununpira M.H. Metomuveckne ykazaHUS K JIaDOpaTOpHOW padbore «DIEKTPOJIH3». -
bamakoso: BUTU HUAY MUDU, 2021. - 16 c.

IIporpammuoe odecnieuenne u urepHer-pecypcnl:

- Tpolecc peaau3anuud 00pa3oBaTENbHOM MpOrpaMMbl MO AUCHUIUIMHE «XHUMHA» B
cootBercTBUH ¢ TpeboBanusimu @I'OC BO obecrieueH HEOOXOAUMBIM KOMILJIEKTOM JIUIIEH3MOHHOTO
MIPOrPaMMHOTO OOeCTIeueHus;

- IepedyeHb PpecypcoB  HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTu  «MHTepHeT»
HEOOXOIUMBIX JJIS OCBOCHUS AUCLIUILINHBIL:

1. Xumus 18 BceX: WUIIOCTPUPOBAHHBIE MaTepuaibl IO O0OIlIed, OpraHu4eckon u

HEOPraHUYeCKON XUMHUH [OneKTpOoHHbIN pecypc] - Pexum JocTymna:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMHYecKHe Hayku U oOpa3zoBaHMe [DnekTpoHHbIH pecypc] — Pexum pgoctyna:

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

MarepuajibHO-TEXHMYECKOe o0ecrevyeHne y4eOHOM M CIUIIMHbI
3aHATHUSA NPOBOAATCS B y4eOHOM ayIUTOpUH, MpPEAHA3HAUEHHOW U MPOBENEHHS 3aHATUN
JEKIMOHHOTO M IPAKTUYECKOrO THUIA, TPYNIIOBBIX M HMHIMBUAYAJIBHBIX KOHCYJIBTALUN, TEKYLLErO
KOHTPOJISL M IPOMEXKYTOUHON aTTecTaliui. AyJUTOpUs OCHAIIEHA HEOOXOJUMBIM 000PY10BAHUEM.
B pacniopsikeHnn o0y4aromuxcs CTyA€HTOB UMEIOTCSI AIIEKTPOHHO-0MOIMOTEUHBIE CUCTEMBI.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAIUM JJIs1 CTY/ICHTOB

1. Vkazanus ons npocayuueanus nekyutl

Ilepen HayamoMm 3aHATUH BHUMATEIbHO O3HAKOMHUTBHCS C YYE€OHBIM IUIAHOM IPOBEICHHUS
JIEKIUI U CIIMCKOM PEKOMEHAOBAHHOW JINTEPATYPHI.

Ilepen mnocemeHneM odYepeAHON JIEKIMHM OCBEXHUTb B IAaMSITH OCHOBHBIE KOHIIENIIAN
MpOHJEHHOrO0 paHee marepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BOMPOCH! MpenojaBaTento. He
Ha/10 OIacaThCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.

Ha nexunum ocHOBHOE BHUMaHHE ClEAyeT YAENsATh He (opMylnaM M MaTeMaTHYeCKUM
BBIKJIa/IKaM, a COJEP/KAHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEIEICHUSIM U TIOCTAHOBKAM 33]1a4.

B nmpouecce wu3ydeHHs] JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXHOCTH 4YacTo
BO3BpaIaTbCcs K OCHOBHBIM MOHSATHSM W METOJaM pELIeHUs 3a7ay (3/1eCh BO3MOXKEH BBIOOPOUHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).


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
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
http://www.chem.msu.su/rus/

XKenarenbHO UWCHONB30BAaTh KOHCTIEKTHI JICKIMH, B KOTOPBIX HCIOIB3YETCS TMPUHATAS
MperoiaBaTesieM CUCTeMa 0003HAYCHH.

Jns Oosnee moapoOHOTO W3yYeHHs Kypca cieayeT paboTarb € pPEKOMEHJOBAHHBIMU
JUTEPATYPHBIMU HCTOYHUKAMH W BHOBb IOSIBIISTFOIIMMHUCS NCTOYHUKAMH.

2. Vkaszanus 0ns 8vlnosnenus 1a00pamopuvix pabom

CoOnroate TpeOOBaHMS TEXHUKH OE30MACHOCTH, JUIS Yero IMpOCIyllaTh HEOOXOTUMbIE
pa3bsCHEHUS O MPABIILHOCTH MTOBEACHUS B TaOOpaTOpHUH.

[epen BhIIOTHEHUEM JIAOOPATOPHON PAOOTHI MPOBECTH CAMOCTOSITEIIBHO TIOJrOTOBKY K padoTe
W3YYHB OCHOBHBIC TEOPETUYECKHE IMOJIOKCHUS, 3HAHUE KOTOPHIX HEOOXOAMMO JJIsi OCMBICICHHOTO
BBITTOJIHEHUS paOOTBHI.

B mnpouecce BbimonHeHUs pabOThI CleAyeT MOCTOSHHO OOMIATBCS C MpPErnoAaBaTesieM, He
JOIyCKast IO BO3MOYKHOCTH HENPABUJIbHBIX JACHCTBUI.

OCHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HEOOX0IMMO 3aUKCUPOBATH B TMCEMEHHOM BH/IC.

[Tpu cmave 3auera mo paboTe MOATOTOBUTH OTUYET O MPOJCIAHHON padoTe, TJe MTOJDKHBI OBITh
OTpa’keHBI OCHOBHBIC PE3YJIbTATHI M BHIBOJIBI.

3. Vkazanus ons evinonnenus camocmosmenbHol pabomaol

[ToyunTs y mpemnojaBaTeNs 3aJaHUe M CIUCOK PEKOMEHIIOBAaHHOW JMTEpaTyphl. M3yuenwue
TEOPETUYECKUX BOIMPOCOB CJEAYEeT NPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITEJIbHO, HO TIpHU
3aTpyAHEHUSIX 00palIaThes K MPEroaBaTeo.

[ToaroTOBUTH MUCEMEHHBII OTYET O MPOJICIIAHHON padoTe.

[Ipu BBITIONIHEHUU (PPOHTAIBHBIX 3aJaHUM MO YCMOTPEHHIO TPENojaaBareis padoTa MOXKET
OBITh OllcHEHA 0€3 MUChbMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI, IPH YCIOBUU
AKTUBHOM CaMOCTOSITEILHOM pabOTHI.

[ToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALUMH ISl IIpenogaBaTe/ien

1. Vxazanus ons nposedenus ieKkyuii

Ha mepBoii BBOIHOIW JIEKIMHU CAeNIaTh OOLIMI 0030p colepaHHS Kypca M OTMETHTh HOBBIC
METOJbl M TOAXOAbl K PEIIEHUIO 3aJad, pacCMaTpUBAEMBIX B Kypce, IOBECTU [0 CTYACHTOB
TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATHSAM HEOOXOIUMO MPOAyMaTh IUIaH €ro NPOBEJCHHMS,
COJIEp/)KAHUE BCTYNHUTEIbHOM, OCHOBHOW M 3aKJIIOYUTEIBHOW 4YacTH JIEKIHUH, O3HAKOMHUTBHCA C
HOBMHKAaMHU Y4€OHON M METOIMYECKOH JTUTepaTyphl, MyOIUKALUsIMUA EPUOJUUECKON MeyaTu Mo TeMe
JIEKLMOHHOTO 3aHATHS. Y TOYHHUTD IJIaH MPOBEEHUS NMPAKTUYECKOTO 3aHATHUS 10 Teme Jekiuu. [lepen
U3JI0KEHUEM TEKYILEro JIEKIIMOHHOTO0 MaTepHraja HalOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTBIX Ha
npenpiaymux jgekuusax. C 3Tod 1enblo 3aJaThb HECKOJIbKO BOIPOCOB ayJUTOPHUH M OCYILIECTBUTH
BbIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xone NeKIMOHHOTO 3aHATHS MpenojaBareib JIO0JDKEH Ha3BaTh TeMY, YYeOHbIE BOIPOCHI,
O3HAKOMHTH CTYACHTOB C NEPEUHEM OCHOBHON M JOINOJIHUTEIBHOW JIMUTEPATYphl 110 TEME 3aHATUS.
PackppiBast copepxaHue y4eOHBbIX BONPOCOB, aKIIEHTHPOBATh BHUMAHHE CTYJEHTOB Ha OCHOBHBIX
KaTeropusx, sBIEHUSIX M Ipoleccax, OCOOEHHOCTAX MX MpoTekaHWusd. PackpbIBaTh CYIIHOCTb WU
coJIep’KaHue Pa3IMYHbIX TOUYEK 3PEHUSI U HAyYHBIX MOJIXO00B K OOBSICHEHHUIO T€X WM UHBIX SIBJICHUN U
ITPOLIECCOB.

CrnenyeT apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. IIpuBoauTh mnpumepsl. 3agaBaTh IO XOLy W3JIOKEHHs JIEKIMOHHOIO MaTepuaia
PUTOpPUYECKHE BONPOCHl M CaMOMY JlaBaTb Ha HHUX OTBET. OTO CIOCOOCTBYET aKTHUBU3ALUU
MBICIUTENIBHON JIEATENBHOCTH CTYJIEHTOB, NOBBILIEHWIO MX BHHMMAHHA M MHTEpeca K MaTepuaily
JeKuuu, ee coaepxkaHuto. IlpemonaBarenb JOMKEH PYKOBOAUTH pPabOTOM CTYIEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIMOHHOTO MaTrepuana, IOAYepKUBAaTh HEOOXOAMMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMoil TeMbl, 0cO00 BbIAENsSA, KaTeropuaibHbli annapar. B
3aKJIIOYUTEIBHON YacTH JIEKIMH HEOoOXoIuMO c(hOpMyIMpoBaTh OOILIME BBIBOJBI 10 TEME,
pacKpbIBaIOIIUE COJEP’KaHUE BCEX BOMPOCOB, MMOCTABIEHHBIX B JIEKIHMH. OOBSIBUTH IJIaH OYEPEIHOIO



nabopaTopHOi paboThI, TaTh KPAaTKHE PEKOMEH/IAINHU TI0 MTOATOTOBKE CTY/IEHTOB K 3aHSATHIO.

Ha mocnemneit nekmuu yaenuTh Bpems Juisi o030pa HamOoJiee BaKHBIX —TOJOKCHHM,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus onsa nposedenus 1abopamopHuix 3aHAMulL.

Cobnronate TpeOOBaHUS TEXHHKH O€30MacCHOCTH M MPOBOAMTH HEOOXOAWMBIE PA3bIACHEHHS O
MPABWJIBHOCTH MOBEACHUS B Ta00OPATOPUH.

[Tepen BwImoONHEHWEM Ta0OPATOPHON pPabOTBI MPOBEPUTH CTEIEHb TOTOBHOCTH CTYACHTOB,
HAallOMHHUTb U OOCYIHUTh OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS, 3HAaHUE KOTOPBIX HEOOXOAMMO IS
OCMBICJICHHOTO BBITIOJHEHUS padoT.

B npouecce BbInoiaHeHHs] pabOTHI CIeAYyEeT MOCTOSIHHO OOLIaThCsl CO CTYJAEHTaMM, HE JOIycKas
10 BO3MO>KHOCTH UX HEMPABUIIbHBIX JCHCTBUU.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTOB ObLIN 3a(UKCUPOBAHBI CTYJCHTaMU B
MUCbMEHHOM BH/JIE.

[Ipu npueme 3adera mo pabote TpeOOBaTh OTYET O MPOJEIAHHOW paboTe, rIe JOJKHBI OBITH
OTpPa)K€Hbl OCHOBHBIE PE3YyJIbTAThI U BHIBOJIBI.

3. Vkazanus no konmponio camocmosmenvHou pabomul cmyOeHmos

[lo ycmoTpenuio mpenojaBaTess 3aJaHME Ha CaMOCTOSTENbHYIO paboTy MOXKET ObITh
WHIUBUAYAIBHBIM WM (PPOHTATHHBIM.

[Ipu ucnonb30BaHUM UHIMBUAYAIBHBIX 3a/IaHU TpeOOBaTh OT CTYJEHTA MUCHMEHHBIA OTYET O
MIPOJICJIaHHO padoTe.

[Ipn mpuMeHeHUN (PPOHTAIBHBIX 3aJlaHUN BECTH KOJUICKTUBHBIC OOCYXJICHHS CO CTYACHTAMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C uenpl0 KOHTPOJS  KAayecTBa  BBIINOJHEHHS  CaMOCTOSITENIbHOM  paboTbl  TpeboBaTh
WHIUBUAYAIbHBIE OTYETHl (JOMYCTMMO BMECTO MUCHMEHHOTO OTYETa MPUMEHSTh WHIUBUAYATbHbBIC
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUDU u yuebHbim
IUITAHOM OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl 10 HampaBieHHio noarotoBku 27.03.04
VYrpaBineHue B TEXHUUECKUX CHCTEMAaX.

Pabouyto nporpammy coctasui noreHt ['epacumoBa B.M.

Penensent: noueHT 3epHbIIKnHA ALA.

[Iporpamma ono6pena na 3aceganuu Y MKH 27.03.04 YopasieHue B TEXHUUECKUX CUCTEMAX.

[Ipencenarens yuebHO-MeToueckoi komuccuu Medemnona FO.A.



