baiakoBckuii MH)KEHEPHO-TEXHOJIOTHYECKUI HHCTUTYT — (uiuai ¢peaepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTeIbHOTO YUPEKAEHHUS BBICIIIETO 00pa30BaHUs
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He.]'lb OCBOCHHUA JUCIHUIIIMHBI
Ilenpto mpemojgaBaHusl AUCIUIUIMHBI SIBJSETCS TOJYyYEHHUE 3HAHWM, HEOOXOIUMBIX IS

IJI0JJOTBOPHOM JESATENILHOCTH crieluanucTa. XumMusi GopMUPYET TEXHOJIOTHUECKOE MUPOBO33pEHUE
CHEIHATUCTOB JUIsl WX TMPOU3BOJACTBEHHO-TEXHOJOTUYECKOM U MPOEKTHO-KOHCTPYKTOPCKON
npodeccuoHanbHOM e TENIbHOCTH.

3anauu U3y4yeHUs JAUCLUIUIMHBI. U3YYEHUE OCHOBHBIX 3aKOHOB U INOHATUH OOIIEH XUMHUU
JUIS aHaJU3a MPOLIECCOB, UCIOIb3YEMBIX B MAaIIMHOCTPOEHUH, @ TAKXKE BBIIIOJHEHUE XUMUYECKUX
pacueToB € UCIOJb30BAaHUEM CIIPABOYHOM JUTEpaTyphl, IIOMOTAIOIIME peularb BOIPOCHI
HaJe)KHOCTH MaTEPUAJIOB U KOHCTPYKLIUH.

Mecto yueOHo# qucuuiuiaibl B ctpykrype OOII BO
W3ydenne kypca «XHMHH» CBS3aHO C HEOOXOIMMOCTBHIO 3HAHWH OCHOB MAaTEMAaTHKH,

¢u3uky, MHOOPMATHKH, IIHPOKOE HCIOJIH30BAHME, KOTOPBIX HE TOJBKO JAaéT BO3MOXHOCTb
HanOosiee TOYHO BBIPA3UTh TEOPETHYECKHE 3aKOHOMEPHOCTH, HO U SBISETCS HEOOXOIUMBIM
MHCTPYMEHTOM HUX YCTaHOBJIeHMs. {151 OCBOGHUS AMCLUUIUIMHBI «XHMHA» HEOOXOIUMBI 3HAHUE,
YMEHUE M BIAJEHUE MaTepUaloM IO NPEALECTBYIOIIUM AMCUUIUIMHAM B COOTBETCTBHU C
TpeOOBAHUSAMHU OCBOEHUS NPOrpaMMbl: MaTeMaTHKa; (pU3MKa.

Kommnerenuun ody4varumerocsi, opMmupyemMmbie B pe3yJibTare

O0CBOCHUA ITUCHUIIJIMHBI
B nponecce ocBoeHuss NaHHOM AMCLMIUIMHBL Yy CTyJAEHTa (OPMHUPYIOTCS CIENYIOLIHE
KOMITETCHIINH:

YHUBEPCAIbHBIE:
Kon HaunmeHnoBanme NuaukaTopel JOCTUKEHUSA KOMITETCHIIUN
KOMIIETCHITUH KOMIIETCHIIUH
VKE-1 CrocoOeH ucnoinb3oBaTh 3Hanug | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX JIUCLUMIUIUH, METO/bI

JAUCHUIUIMH, MMPUMCHATH MCTOABI | MATEMATHYCCKOI0 aHAaJIM3a U MOACIUPOBAHMA,
MAaTEMAaTHYICCKOI'O dHaJIn3a W | TCOPETHICCKOI'O 151 9KCIICPUMCHTAJIbHOTO

MOJICTTUPOBAHUS, HCCTIe0BaHUS
TEOPETUYECKOTO u | Y-YKE-1 YMerTs: HCIIOJIb30BATh
AKCIIEPUMEHTAIEHOTO MaTeMaTUYeCKHe METOAbl B TEXHHYECKHUX
UCCJIEIOBAHUS B TOCTABJIEHHBIX | MPUJIOKEHHUSX,  PACCUUTBHIBATH  OCHOBHBIE
3a/1auax YUCJIOBBIC XapaKTEPUCTUKU CITy4alHBIX
BEJINYUH, pemarb OCHOBHBIE 3a1auun
MaTeMaTU4eCKOu CTaTUCTHUKH, pemarhb
TUIIOBBIE PACUETHBIE 3a7a4U
B-YKE-1 Bnaners: METOAAMH

MaTEMaTHYECKOr0 aHalu3a U MOACIUPOBAHUS;
METOJAMHU pEIIEHUs 3aJad aHajau3a U pacyera
XapaKTEPUCTHK ¢buznuecKux CHUCTEM,
OCHOBHBIMH npueMamu 00paboTku
OKCIIEPUMEHTAJIBHBIX  JAHHBIX,  METOJaMU
paboTel € TNPUKIAAHBIMU  IPOrPaMMHBIMU

MPOYKTaMH
VYKII-3 Cnocoben CTaBUTh cebe | 3-YKII-3 3HaTh: OCHOBHEIE MIPUEMBI
oOpa3oBaTenbHble  1lend  1OA | 9PPEKTUBHOTO  yIpaBIEHUS  COOCTBEHHBIM
BO3HUKAKOIINEC KN3HCHHBIC | BPEMCHEM, OCHOBHBIC MCETOOAUKHU

3aaa4u, HOI[6I/IpaTB CIIOCOOBI CaMOKOHTPOJIA, CaMOpPa3BUTUA u




pelleHus U CPeCTBa pa3BUTHS (B
TOM 4YHUCJIE C HCIOJIb30BAHUEM

U(PPOBBIX  CPEACTB)  APYTrHX
HEO0OXOAUMBIX KOMIIETEHIINH

camMo00pa3oBaHMsI Ha MPOTSHKCHUN BCEH KU3HU
C UCIIOJIb30BaHUEM IIHU(PPOBBIX CPECTB

V-VYKII-3 YmeTh: 2 dekTuBHO TIIIaHUPOBATh U
KOHTPOJHPOBATH COOCTBEHHOE BpeMms,
UCIIOJb30BATh METOABl  CaMOpPETYJISALHUH,
caMOpa3BUTUS M CaMOOOy4YeHHUS B TEYCHUE
BCEH JKM3HM C HCIIOJIB30BAaHUEM ITH(PPOBBIX

CpelCTB
B-VKII-3 Buangers: meTomamu ynpaBieHUS
COOCTBEHHBIM  BpEMEHEM,  TEXHOJOTHUSIMU

MpUOOpETEHNsI, UCTIOIb30BaHUS U OOHOBJICHUS
COLIMOKYIIBTYPHBIX U TpodeccHoHATbHBIX
3HaHUH, YMEHUH, M HABBIKOB, METOJUKAMU
CaMOpa3BHUTUSA U CaMOOOpa3OBaHUsI B TEUYCHUE
BCEH JKM3HU C HCIOJIb30BAaHUEM ITH(DPOBBIX
CpEJICTB

obmenpodeccuoHalIbHbIE:

Kon HaumenoBanue NuaukaTopel JOCTUKEHUS KOMITETCHIIUN

KOMIIETEHIINHU KOMIIETCHIIUH

OIIK-3 Cnocoben npumeHsaTh | 3-OIIK-3 3HaTh: OCHOBHBIE MaTeMaTUYECKHE
COOTBETCTBYIOLIUA (U3HKO- | IPHIOKECHUS U (DU3MUSCKUE 3aKOHBI, SIBICHUS
MaTeMaTU4YeCKUil amnmnapar, | ¥ IpOLecChl, HA KOTOPhIX OCHOBAHbI PUHIIMIIBI
METOBI aHaIM3a U | AEUCTBUS 00BEKTOB poQeCCHOHAIBHON
MOJICJINPOBAHUS, NEeSATEIbHOCTH, a TaKXe amnmnapar
TEOPETUYECKOTO U | TEOPETUYECKOTO M DKCHEPUMEHTAIBHOTO
AKCIEPUMEHTAIBHOTO HCCIIEI0BAHUSA
ucciaenoBanuss npu  peweHuu | Y-OIIK-3  YmMerb: mnOpuUMEHSATh  OCHOBHBIE

npohecCuOoHANBHBIX 3aa4

3aKOHbI MaTCMAaTHUKH, (1)I/ISI/IKI/I U TCXHHUYCCKUX
HayK IpHU MOACIHNPOBAHUU TEXHOJIOTHUYCCKUX

MPOIIECCOB

B-OIIK-3 Bnanets: MaTeMaTHYEeCKUM
amnmapaToM, METOJaMH TEOPETHYECKOTO |
SKCIEPUMEHTAIbHOTO  MCCIIEOBAaHUS  IpHU

penieHuu TpodecCHOHANBHBIX 3a/1a4

gaﬂa‘ll/l BOCIIUTAHHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI
B nmponecce OCBOCHUs JaHHON JTUCUMILIMHEI pPeaIM3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaAHUA:

Hcnoabs3oBanue Bosieuenue B
Co3nanmne yciioBuii, BOCIIUTATEJIbHOIO PA3HOILIAHOBYIO
Hanpasiaenue/uenu .
o0ecreynBarO KX NOTEeHIHAJIA YueOHO BHEY4eOHYI0
AUCHHUIINHBI AeATeJbHOCTh
[TpodeccuonansHoe | - popmMupoBaHue Hcnonp3oBanne 1.Opranusanus Hay4HO-
U TPYZIOBOE KYJIbTYpPbI BOCIUTATEIHLHOTO MPAKTUYECKUX
BOCITUTaHHE UCCIIEIOBATENbCKON | TOTEHLIMAa JTUCLUIUIMH | KOH(pEpEeHIUH 1 BCTpeY ¢
U UH)XEHEPHOU po(hecCHOHANBHOTO MOJYJIS | BEAYILIUMU
nesrtenpHocT (B16) | s (dopMHpOBaHUs | CHIEIUATUCTAMH
MHKEHEPHOT0 MBIIIJICHUSI U | PEANPUATUI Topojaa u
WHXXEHEPHOW KYJNbTYpPBl 3a | BETe€paHaMH aTOMHOMU
CYér NPaKTUYECKUX | OTPACIIH.
CTYJIEHYECKUX HuccienoBanuil | 2. Opranuzanus u
COBPEMEHHBIX IIPOBEJICHHE
IIPOU3BOJICTBEHHBIX CHCTEM; | IPEAMETHBIX OJIMMIIAA]]




MPOEKTHOM

ONTUMHM3ALUN
TEXHOJIOTHYECKUX
CBA3aHHON ¢
peabHBIX

TIPOXOKICHHUS
pa3HOOOpa3HbIC
TBOPUYECKHUE,

CJIOKHOTI'O
IIOCTAaHOBKH
HETO

OTH

peuieHusl.

JACATCIIBHOCTH

CTYACHTOB IO pa3paboTKe U

IMPOU3BOJCTBCHHBIX

decTUBaIbHBIE
dbopmbl, TpeOyroIre aHamu3a

peoOpa3oBaTeIbHBIX
3a7a4 Uil MX ONTUMAJIbHOTO

¥ yJ4acTHE B KOHKypcax
npodeccnoHaIEHOTO
MacTepCTBa.

3.YuacTue B €KEeroaHbIX
AKIUAX CTYIECHYECKHUX
CTpOI/ITeJIbHBIX OTpS'II[OB

CUCTEM,
pelieHreM

3a7a4;
qgepes
UTPOBEIE,

00BeKTa,
OCHUTEIILHO

I[I/ICI_II/IHJ'II/IHB. npernoaacTesa

CtpyKkrypa u coaepkaHue y4eOHOU AU CHUIIIHHBI

cTyneHTaM B 1l-om

JUACIUIUIMHEI COCTABIIsET 2 €MUHHMIIBI, 72 aK. yaca.

KaJjiengapHbIi IUIaH

CEMCCTPEC.

OO0mas TpyI0EMKOCTb

® 4 o0 M «w o

bl

Haumenoanue
pasnena (Tembl)
JUCITUTLIAHBI

Buner yaeOHoiM
IEeTEIbHOCTH
(dac.)

JlabGoparopHbie
[IpakTnueckue

Jlexun

MaxkcumManbHBIN
Oain
3a pazmen®*

ATtrecranus
pasuena

(bopma)*

a3aeda 1 — «OCHOBBI XUMHH»

[Iepnonnueckas
cucreMa
JJIEMEHTOB B CBETE
TEOPUH CTPOEHUS
aToMa.
XuUMHUUECKas CBA3b
U CTPOCHHE
MOJIEKYJI

21 2 26

KucnortHo-
OCHOBHEIE U
OKHUCIIUTENLHO-
BOCCTAaHOBUTEJIbHEI
€ CBOMCTBa
BEILIECTB
XnMuueckas
KUHETHKA U
paBHOBECHE

25 1 4 20

KU Nel 30

(MMCbMEHHO)

Paznes 2 — «DjeKTpoXumMus»




Meramisbl.
DNEKTPOXUMHUYUECK
1€ CUCTEMBI.

2 3 lanpBanuyeckue | 26/4 | 1/2 | 2/2 16
JJIEMEHTHI.
DIEKTPOIN3 COJICH.

KU Ne2
(MTMCBMEHHO)

30

Buja npomexyToyHoit
aTTecTaluu

7214 | 412 | 6/2 62 3

40

* - COKpalleHHOE HauMEHOBaHUE (POPMBI KOHTPOJIIS

** - cymMMa MaKCHMMaJIbHBIX OaJIJIOB J0bkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U (M)

9K3aMCH

COKpameHHoe HaMMCHOBaHHEC (bOpM TEKYIIETO KOHTPOJIA U aTTECTallii pa3aciIoOB:

0Oo0o3HaueHue ITosnoe HaumeHoBanue

KU1 KoHTpouib 110 uroram

3 3auer

Copep:kanue JIEKIIHOHHOTO Kypca

Tema sexkuuu. Bonpockl, oTpadaTpiBaemMble HA JeKINH

Bcero

yacoB

YyeoHo-
MeTOANYEeCcKoe
odecrmeyeHue

3

Jlekuusi 1. Ilepuoamyeckasi cucreMa 3J1eMEHTOB B CBeTe TeOpHH
CTPOEHUs aToMa. XMMHUYECKas CBA3b U CTPOEHHE MOJICKYJI.

1. Ilepuoguueckuii 3akon .M. MenaeneeBa u aBa stamna ero pa3BUTHS.
2. CTpyKTypa NEpHOIUYECKON CHUCTEMBbI 3JIEMEHTOB: MEPHOJIbI, TPYIIIIHI.
3. BajneHTHOCTb.

4. OCHOBHBIE BUJIBI M XapAKTEPUCTUKN XUMHUECKOU CBSI3HU.

5. KoBanentHasa cBs3b. MoHHas cBs3b. JOHOpHO-aKLENTOpPHHAsI CBA3b.
Bonopoanas cBsa3b. MeTtayuindeckast CBA3b.

1-6

Jlekuus 2. KucioTHo-0CHOBHBIE H OKHCJIUTEIbHO-
BOCCTAHOBHTE/IbHBbIE CBOICTBA BelleCTB. XMMHYECKAsd KHHETHKA M
paBHOBecHe

1. OKUCANTENHHO-BOCCTAHOBUTEIBHBIE PEAKITUH.

2. CteneHb OKHUCICHHUS.

3. [Iporiecchl OKUCTIEHUS U BOCCTAHOBJICHUSI.

4. CocraBieHHME YpaBHEHHMM  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuu: METOJAOM DJIEKTPOHHOTO OanaHca, HWOHHO-3JIEKTPOHHBIM
METOJIOM.

5. XuMmueckass KHHETHKA.

6. 3aBHCHMOCTb CKOPOCTHM XHWMHUYECKOW pEaKUUH OT KOHLEHTpaIuil
pearupyromumx BeMeCTB, 3aKOH JIEUCTBUSI MacC, KOHCTaHTa CKOPOCTH.

7. KoHcTaHTa paBHOBECHSI TOMOT€HHBIX U T€TEPOre€HHBIX MPOLIECCOB.

8. CmeleHre XuMHYECKoro paBHoBecHs 1 npuHuun Jle [larense.

1-6

Jlexkuus 3. MetaJjuisl. DJIEKTPOXHMHYECKH e CHCTEMBI.
l'anbBaHM4YecKkHe 3JIeMEHThI. DJIEKTPOJIN3 COJIeH.
1. Ctpoenue, ciocoObl MOTY4YEeHHsI, CBONCTBA METAJUIOB.

2. PaBHOBecHe Ha IpaHHUIIe METAIII—PacTBOP.
3. DnexTpoaHblii moTeHnuan. CTaHIapTHBIN BOJOPOIHBIA SIEKTPOI.

4. Pan cTaHAQPTHBIX 3JEKTPOJHBIX MOTEHIIUATIOB.

1-6




5. YpaBHenue HepHcra.
6. [apBaHUYECKUN AJIEMEHT.
7. DNEKTPOABUKYIIAs CUJIA DIIEMEHTA.

8. DnekTponu3 pacmiaBoB. PacTBopuMEbIe 1 HEPAaCTBOPUMBIC aHOIBI.

9. DnekTponu3 pacTBOpoB. KaromHele W aHOMHBIC NPOIECCHl IPH
AIIEKTPOJIM3E BOTHBIX PACTBOPOB IEKTPOIUTOB.

10. 3akonsr Dapanes.

Hepequb NMPaAKTHYICCKUX paGOT - HE MPEAYCMOTPECHDbI y‘leﬁﬂblM IJIaHOM

IlepeyeHb 1a00paTOPHBIX PadoOT

Tema n1a6opaTopHoii padoTbl. Bonpocsl, oTpadaTbiBaemMble HA
J1a00paTOPHOM 3aHATHH

Bcero
JacoB

Yyeono-
MeTOANYecKoe
obecneuenmne

1

3

Tema: « KHCJIOTHO-OCHOBHBIC 1 OKHCJINTEIHHO-BOCCTAHOBHUTEIbHbIE
CBOJCTBA BellecTB
XHUMHYECKOE PABHOBECHE U CKOPOCTH XUMHUUYECKON PEeaKIIun

1-6, 8

Tema: «KHCIO0THO-0CHOBHBIE M OKHCINTEILHO-BOCCTAHOBHTEIbHbBIE
CBOMCTBA BeleCTB

XI/IMH‘I@CK&?I KHUHCTHUKA U paBHOBeCI/Ie»
OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE PEAKIINHI

1-6,7

Tema: «MeTtanibl. DJIeKTPOXUMHYeCKHe
l'anbBaHNM4YeCKHE 3JIeMEHThI. JJIEKTPOJIN3 COJIeiD)

DIEKTPOIH3

CHUCTEMBI.

1-6,9

3aganus 1JI CAMOCTOSAATEJILHOM Pad0ThI CTYJAEHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
YacoB

Y4yeoHO-
MeTOANYecKoe
odecrmeyeHue

1

3

Ilepuoanyeckasi cucTeMa 3JIEMEHTOB B CBeTe€ TEOPHMH CTPOCHMS
aToMa. XMMHYEeCKas CBS3b M CTPOCHHE MOJICKY.I.

CBsI3b XMMHHU C IPYTUMHU HayKaMU. 3HAYE€HUE XUMUU B CTPOUTENBCTBE U
OPYTUX  OTpacisiX  HPOMBIIUIEHHOCTH. XHUMHYECKHE  PacueThl.
CamocrosTenbHasi padoTa IO OCHOBHBIM 3aKOHOM xumuu. Hcropus
pa3BUTHs TIPEACTaBIEHUN O cTpoeHMHn aroma. llepBele Mozpenu
cTtpoeHust aroma. llonarue o kBaHTOBOW MexaHuke. CocTaBiieHUE
AJIEKTPOHHBIX M Tpauueckux (GOpMysl aTOMOB M HOHOB. 3HaueHHUE
MIEPUOTUYECKON CUCTEMBI 3JIEMEHTOB.. PannoakTuBHOCTS.
OHepreTu4eckue IuarpaMMbl TOMO- M TE€TEPOSACPHBIX ABYX-aTOMHBIX
MOJIEKYJI 1 MOHOB, COCTOSIIMX U3 aTOMOB 2JIEMEHTOB BTOPOr'0 IIEPHOJA.
Pacuersl ummHBI cBA3M. B3aumopneilcTBHE MEXIy MOJEKYJIAMH.
KommekcoobpazoBaren #  JUranjapl. TUObl  KPUCTAITTMYECKHX
pemerok. da3oBble NpeBpaIIeHNs BEECTBA

24

1-6

KI/ICJIOTHO-OCHOBHI)IC % OKHMNC/IUTCJIBbHO-BOCCTAHOBUTC/IbHBIC
CBOMCTBA BelleCTB. XMMHUYECKAas KHHETHKA U paBHOBeCcHe
OCHOBHBIG KJIACChI HGOpFaHI/IquKI/IX CO@)II/IHGHI/If/'I. CaMOCTOSITeJ'[BHaSI

pa60Ta mo KjaccaM HCOPraHUYICCKUX coequHeHuii. TunuuyHbie
OKHCIHUTCIN n BOCCTaAaHOBHUTCIIN. Har[paBneHI/Ie IMPOTCKAHUA
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLIHfI. OHpCI{CJ’ICHI/IC

20

1-6




HKBHUBAJICHTOB OKHCIUTEINS U BOCCTaHOBUTENS. POJb cpe/ipl B poiieccax
OKHCJIEHUS-BOCCTAHOBJIEHUS. MOJNEKYIIPHOCTh U MOPSJIOK peaKiuil.
Bnusinue karanuzatopa Ha cKopocTh peakuuu. CI0XHBIE peakiuu.
dopmaiibHas KMHETHKA. D¢ dexTuBHOEC BpeEMsl peaxkiuu.
KBazupaBHOBecHOE npuOIIKEeHUE. ConpskeHHbIE peaxIuu.
KBazucrammonapnoe npubauxeHue AJis Mocae0BaTeIbHbIX peaKInil

Mertamabl.  DJeKTPOXHMHYECKHe cHCTeMbl. [aJlbBaHMYecKHe 18 1-6
3JIeMeHThI. DJIEKTPOJIN3 CoJIeH

Poxnenue snexkrtporexHuku. Ilpumenenue snexrposmsa. IlomydeHue
METAJIOB C HCIOJB30BAaHUEM DJIEKTPONU3a. OJNEKTPOJHUTHI MU UX
cBorictBa. ['anpBanuzaiusa. IlpuMeHeHMe rajabBaHMYECKUX MOKPBHITHH.
KoH1enTpannonHpie raJbBaHUYECKHIE AJIEMEHTHI. AKKYMYJISITOPBIL.

PacuetrHo-rpajduueckasi padbora He peIyCMOTPeHAa Y4eOHbIM IJIAHOM
KypcoBasi paboTa He mpexycMOTpeHa Y4eOHbIM MJIAHOM

Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[lpn peanmzanmm yueOHOro wmarepuana Kypca «XHMHUS» HCIOIB3YIOTCS Pa3IUYHbIC
o0pa3oBaTenbHbIE TEXHOJIOTHH, CIIOCOOCTBYIONINE CO3aHUI0 aTMOC(hEpbl CBOOOTHON U TBOPUECKON
JIMCKYCCUH KaK MEXIy ITperojaBaTesieM U CTYACHTaMH, Tak U B CTyJIeHYecKol rpymme. Llenbto mpu
3TOM SIBIISIETCS BBIPAOOTKA Y CTYJCHTOB HABBIKOB M KOMIIETEHIIMH, MTO3BOJISIOMIAX CAMOCTOSTEIEHO
BECTHU HCCIIEA0BATENBCKYIO U HAYYHO-TIEAarOrn4ecKyro padoTy.

AyauTopHBIE 3aHATHA TPOBOJATCA B BUAE JeKHNU ¢ wucnoiab3oBanueM [IK wu
KOMITBIOTEPHOTO  IIPOEKTOpa, J1a0OpaTOpHBIE 3aHATUS TPOBOISATCA B  CHEIHMAIN3UPOBAHHBIX
ayUTOPHUSAX C HCIIOJIb30BAHUEM XMMMUYECKOIo JiabopaTopHOro obopynoBanus. CamocTosITeNbHAs
paboTa CTyJJeHTOB ITPOBOJHUTCS IO PYKOBOJCTBOM IpENoAaBaTeie, C OKa3aHHEM KOHCYIbTalui 1
MTOMOIIIY TP TIOATOTOBKE K KOHTPOJIbHBIM Pab0TaM, BBITIOJHEHUH TOMAITHUAX 3a1aHUH

DoH/1 OLICHOYHBIX CPEICTB
CDOH)I ONCHOYHBIX CPEACTB 1O JUCHUILJIMHE oOecrieunBaeT IMPOBEPKY OCBOCHUMA

IUIAHUPYEMBIX PE3yJbTaTOB O00y4eHMs] (KOMIETEHIMH M HX MHJIUMKATOPOB) IOCPEICTBOM
MEPONPUATHI TEKYLIET0, PyOeKHOI0 ¥ MPOMEXYTOUHOTO KOHTPOJIS IO AUCLUIUIUHE.

Cesi3p MeXIy (GOpMHPYEMBIMH KOMHOETEHUUSMH U (opMaMH KOHTPOJIS HX OCBOCHHUS
Ipe/CcTaBIeHa B cleAyromel Tadnuue:

HanmenoBaHue
Ne Ko n HauMeHOBaHWE HHIUKATOPa HaumenoBanune

KOHTPOIUPYEMBIX o
n/m JOCTHKEHUS] KOMITETEHITU N OIICHOYHOT'O CPEJICTBA
pa3nenoB (TeMbl)

Bxo/1HOW KOHTPOJIb

VKE-1 Bormpocsl BXogHOT0

1 | BxoaHO# KOHTPOJIb
KOHTPOJIS (YCTHO)

ATTrecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

2 Pazmen 1 «OcuoBet | YKE -1; VKII-3; OIIK- 3. Hoxknan — (yCcTHO)
XUMUH) KoHTposb mo utoram
- (MUCbMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 3. Hoxknan — (ycTHO)
«DNMEKTPOXUMUSD) KoHTpos mo utoram
- (MUCBEMEHHO)

ITpomMexyTouHas arrectanus

BOHpOCLI K 3a4€CTy

4 3auer YKE -1; YKII-3; OIIK- 3.
(ycTHO)




BxonHOW KOHTpPOJb NpeAHA3HAYeH ISl BBIABICHHUS MPOOEIIOB B 3HAHUSAX CTYICHTOB U
TFOTOBHOCTU MX K IOJYYEHHMIO HOBBIX 3HaHMil. OLEHOYHBIE CpPEACTBA ISl BXOJHOIO KOHTPOJIS
MPEJCTABIAIOT cO00H TeCTUpOBaHUE, KOTOPOE BBIAAIOTCS CTYACHTAM B MMCbMEHHOM (opme.

Hepeqenb BOIIPOCOB BXOJIHOI'0O KOHTPOJIA

(TectupoBanmue)
1. K xkucnoram OTHOCUTCS KaXKJJ0€ U3 BEUIECTB, YKA3aHHBIX B PIAY
1) H,S, HNO3, HBr 3) HC1, H,S04, KCI
2) HI, HsPO4, NH3 4) HCI O4, CHgy, H,S

2. B nopsake ycuieHUs HEMETAJUIMYECKUX CBOMCTB XUMHMUYECKUE 3JIEMEHTBI
PaCIIOJIOKEHBI B PALY

1)P—-S— CI 3)0—->S—Se
2)N— P — As 4)S —>P— Si
3. ATOM XJI0pa MME€ET PaCIpeIeIEHIE IEKTPOHOB 10 CIIOSAM:
1)2,8,5 3)2,8,6
2)2,8,7 4)2,8,8

4. B COeIMHEHHH C BOJIOPOJIOM CTCIICHb OKUCIICHUS -2 BCEI/Ia UMEET KaXKIbIi 13
JIBYX XUMUYECKUX JIEMEHTOB:
1O, S 3)0,C
2)S, N 4) S, Cl
5. Peakums ropenus ammuaka, ypaHerune kotopoir 4NH; + 30, = 2N, + 6H,0
+Q, sBISETCS peakiuei
1) 6e3 U3MEHEHUS CTEIICHEeH OKHUCICHHUS, KaTATUTHYCCKOM, SK30TEPMUIECKO
2) ¢ UI3MCHEHHEM CTEIICHEH OKMCICHHS, HEKATaTMTHIECKOM, SHI0TEPMHUCCKOM
3) ¢ U3MEHEHHUEM CTEIICHEH OKUCIICHHS, HEKATATUTHYCCKOM, 9K30TEPMUYECKOM
4) 6e3 U3MECHEHUS CTEIICHEH OKUCICHHS, HEKATATUTHYECKOM, DK30TEPMUIECKOM
6. HMonsl Bojopola W KHUCJIOTHOTO OCTaTKa TMPH  DJIEKTPOIUTUICCKOU
JUCCOITHAITIU 00pa3yroT
1) NaH2P04 " N83P04 3) HN03 u NH;
2) H,S04 1 HBr 4) K,Si0; u HC1
7. B COOTBETCTBUU C COKpAIIEHHBIM HOHHBIM YpPaBHEHUEM cu?®*
+ 20H" = Cu(OH); B3auMoIeHCTBYIOT

1) CuS0, u Fe(OH), 3) Cu,S03 n NaOH
2) CuCly u Ca(OH), 4) KOH u Cu,S
8. Oxcun MarHusi pearupyer ¢
1) CuO 3) HNOs
2) Ca(OH); 4) KOH
9. OcHoBaHHE U COJIb 00PA3YIOTCS IPH B3aMMO/ICHCTBUH
1) Ba(OH), u KNOs 3) Cu(OH); u ZnCl,
2) NaOH u Fe»(S04)s 4) KOH u H,S04

10. B mepuonme HeMeTAIMYECKHWE CBOWCTBA XHMHUYECKHX DIIEMEHTOB C
YBEJIMYEHUEM aTOMHOT'O HOMEPA YCUIIUBAIOTCS, TIOTOMY 4TO
1) HE U3MEHSETCSI YUCIIO 3JIEKTPOHHBIX CIOEB B aTOME
2) U3MEHSIETCS BaJIEHTHOCTD 3JIEMEHTOB B BOJOPOIHBIX COETMHEHUIX
3) yMeHbBIIaeTCsl YUCIIO AIEKTPOHOB BHEITHETO YJIEKTPOHHOTO CIIOS
4) yBeIMUUBACTCS YHMCIIO HJIEKTPOHOB BHEIIIHET O 3JIEKTPOHHOTO €05

TCKYH_IHﬁ KOHTPOJIb — 3TO HCHUPCPBLIBHO OC}’IJ.ICCTBJIHCMLIﬁ MOHHUTOPHUHI YPOBHS YCBOCHUSA
3HaHUH U (pOpMI/IpOBaHI/IH YMCHI/Iﬁ W HABBIKOB B TCUCHUC CEMECTpaA. TeKyuIPIfI KOHTPOJIb 3HaHI/II>'I,
YMCHI/Iﬁ U HABBIKOB CTYACHTOB OCYILICCTBIIKICTCA B XOIC y‘-IC6HBIX (ay,Z[I/ITOpHBIX) 3aHSITI/II71,



NPOBOJIUMBIX MO pacnucaHuio. POopMaMu TEKYIIEro KOHTPOJS BBICTYMAIOT YCTHBIE OIPOCHI,
peleHre KOHTPOJIbHBIX Pa0OT, TOKJIAABI H pedeparsl.

HepequL TEeM AJs1 NOATOTOBKH JIO0KJIaJda

1) bBuoTexHosorus U reHHas uHxeHepus - rexnonorun XXI Beka.

2) Hano TexHOJOTHUs Kak MPUOPUTETHOE HANIPABIICHUE Pa3BUTHsI HAYKU M IPOM3BOJICTBA B
Poccuiickoit ®enepanuu.

3) CoBpemeHHbIE METOIBI 00€33apaXKMBAHUs BOJIBL.

4)  ANnoTpOIVsI METaJLIOB.

5) Xwusub u gesrenbHocTh .M. Menzeneesa.

6) «Ilepuoanyeckomy 3aKOHY OyAyIlee HE TPO3HUT Pa3pyIICHUEM. ..

7) Cunre3 114-ro snemeHTa - TpuyM($ pOCCHICKUX (HU3UKOB-SICPIIHKOB.

8) MU zorormsl Bogopoaa.

9) Hcnonp3oBaHue paiOaKTHBHBIX H30TOIMOB B TEXHUUYSCKHUX LIEIISX.

10) PeHTreHOBCKOE M3ITyYCHHUE U €ro UCIOIb30BAHUE B TEXHUKE U METUIIMHE.

11) IIna3ma - 4eTBEpTOE COCTOSIHUE BEIICCTBA.

12) AmopdHbie BelecTBa B IPUpPOIE, TEXHHUKE, OBITY.

13) OxpaHa OKpyXaromieil cpeibl OT XHMHUYECKOro 3arpsisHeHusi. KojaudyecTBEHHBIC
XapaKTePUCTUKH 3arpsA3HEHUS OKpYXKAIOIEeH Cpeibl.

14) Xwusub u gesrenpHocTh C. AppeHnyca.

15) BkJiaJ OTEUECTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH AIICKTPOIUTUICCKOM UCCOIUAIINY.

16) Mcnosnp3oBaHHE MHUHEPAIBHBIX KUCIOT HA TPEANPUATHSIX PA3INIHOTO MPOPHIIS.

17) BupryainbHOE MOJCIUPOBAHHE XUMUYECKHUX MPOLIECCOB.

18) DseKTposu3 pacTBOPOB AIIECKTPOIUTOB.

19) DiekTposau3 paciIaBoOB AIEKTPOIUTOB.

20) IlpakTHyeckoe TNPUMEHEHUE ODICKTPOJM3a: paQUHUPOBAHUE, TallbBAHOIUIACTHUKA,
rajJbBaHOCTETHUSI.

21) Ponp MeTa/uIOB B MCTOPUHU YEJIOBEUSCKOM IUBHIM3ANUU. McTopHs OTeYecTBEHHOU
yepHoi MeTaiuypruu. COBpeMEHHOE METAJUTypruuecKoe IPOU3BOJICTBO.

22) Vcropus OTCUECTBEHHOM IIBETHOM METaLTypriu. Pojib METaIOB M CIUIABOB B HAYYHO-
TEXHUYECKOM Iporpecce.

23) Koppo3wust METaIOB ¥ CIIOCOOBI 3alUThI OT KOPPO3HH.

24) NHepTHBIe WK OJIArOPOIHBIC Ta3bl.

25) Posknarornue coyu - raJoreHbl.

26) Hcropwst MIBEICKON CIIMYKH.

27) CoBpeMeHHbIC IPEICTABICHHS O TEOPUH XMMUYECKOTO CTPOCHUSI.

28) Xumus yrieBoAOPOIHOTO ChIPhst U MOsi OyayIasi mpodeccust.

29) VriieBo0pOHOE TOILUTUBO, €T0 BH/IbI M HA3HAUCHHUE.

30) CmapodHOE IMPOU3BOJCTBO U POJIb XUMHUH YIIICBOJIOPOIOB B HEM.

ATTecTanusl pazfena Mo AUCHHUIUIMHE MPOBOJUTCS B MHUCBMEHHOH (opme KOHTPOIBHOMN
pabotsl. Ha paGoty oTrBOAMTCS 40 MUHYT.

ATTecTammsi pasfena 1Mo JUCHUIUIMHE - CHCTeMa CTaHJIApPTH3UPOBAHHBIX — 3aaHHM,
TTO3BOJISIONIAs] ABTOMATH3WPOBATh MPOIETYPY H3MEPEHUS YPOBHS 3HAHUW U YMEHHUH 00yJaroIIerocs.

KoHTpoJb o uToram (KOHTpOJIbHAs padoTa)
Bapuanr Ne 1
1. K xakum ki1accam HEOpPraHMYECKUX COSAMHEHHUH (OKCHII, TIEPOKCHI, KHCIOTa, OCHOBaHUE,
amM(OTepHBINA THIPOKCHU, COJb) OTHOCATCS ykazaHHble BemecTBa: NaOH, KCl, NaHSO4, CO,?
2. K xakuMm mepuony, rpynne u noarpymnmne nepuogudeckor cucremsl .M. Menneneesa
OTHOCSITCSI 2JIEMEHTBI LIUHK U XJI0p?



3. CocTaBbTe YpaBHEHHUSI SJIEKTPOITUTHUECKON TUCCOIUAIIMHN CIEAYIOIIUX BEIIECTB:

HzSOg -

AlCl3, —

Fe(OH);. —

4. CoctaBbTe MOJIEKYJIIPHbIE YPABHEHUS CIECTYIOIINUX PEaKIIUA:

MnSO4 + NaOH —

KNO3z + H,SO4 —

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

6. Paccunraiite MmaccoByto 100 (porieHThl) yraepoaa B merane (CH,).

7. YcTaHOBUTE COOTBETCTBHME MEXKAY HA3BaHUEM BEILIECTBA W THUIIOM KPUCTALUIMYECKOU
pemietku. (OTBET 3anMILKTE B BUE MTOCIEI0BATEILHOCTH OYKB. )

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

4) luHk. r) ATOMHas.
OTBET! ot .

8. Pacmionosxute opMyIIbI CIEAYIONIMX BEIIECTB 110 YOBIBAHHUIO CTETICHU OKHUCIICHHUS aToMa
azota. (OTBeT 3anuIInTe B BUJIE TTOCJIEI0BATEILHOCTH ITUGD.)
1) N2; 2) N2O; 3) NHs; 4) N2Os.
OTBET: it .
9. B rpynmax ¢ Bo3pacTaHHEM MOPSIKOBOIO HOMEpa paiyChl aTOMOB
OTBET: i, .
10. Oxcuny SO2 COOTBETCTBYET TUAPOKCU, (POPMYITA KOTOPOTO ...'vveenennenn.
Bapuant Ne 2
1. K xakuMm KiaccaM HEOPraHMYECKUX COCTUHEHHM (OKCHZ, MEPOKCH], KUCIOTa,
OCHOBaHHE, aM(OTEPHBIA THUAPOKCHI, COJb) OTHOCATCA YyKazaHHbIe BemiecTBa: NazPOg,
Ba(OH)z, ZHO, H,S?
2. K xakuMm mepuwomy, Tpymnme W MOATpyIIe mnepuoandeckoi cuctemsr J[.U.
MeHieneeBa OTHOCSATCS 3JIEMEHTBl HATPH U KUCTIOpO?
3. CoctaBbTe ypaBHEHHS AIIEKTPOIUTHIECCKOM TUCCOIMAIINY CIIEAYIOIINX BEUIECTB:
HzSO4 —
HF —
Cu(OH); —
Ca(NOg3), —
4. CocTaBbTe MOJIEKYJISIPHbIE YPAaBHEHUS CIEAYIOLIUX PEaKIUii:
MgSO, + NaCl —
Fe(OH); + HNO3; —
5. Uemy paBHa cTeneHb OKUCIeHHs aTOMOB xj10pa U pocdopa B KC1O3 u P4O19?
6. PaccuuTaiiTe, CKOJIBKO MOJIb Ta3a CONEPKUTCSA B 224 11 Ta3a MpH H. y. (M3BECTHO,
4TO MpH H. y. 1 MOb ra3a 3anumaet 22,4 ).
7. YcTaHOBUTE COOTBETCTBHE MEXJIYy Ha3BaHMEM BelIeCTBA U  THUIIOM
KpUCTaNIn4ecKoil pemeTku. (OTBET 3alUIINTE B BUJE MOCIEA0BATEILHOCTH OYKB. )

1) Xmopun kanus. a) MonekynspHas.
2) Anmas. 0) Mertamueckas.
3) Won. B) MoHHas.

4) XKeneso. r) AToMHasl.

O i : Rl SO .



8. Pacnionoxute GopMyIbl CASAYIOMIMX BEIIECTB 10 YOBIBAHUIO CTEIIEHU OKHCICHUS aTOMa
azoTa. (OTBeT 3anuIIKTe B BUAE MMOCIEC0BATETLHOCTH IUDP.)

1) N2; 2) N2O; 3) NHs; 4) N2Os.

OTBET it .

9. B nepuogax ¢ Bo3pacTaHueM MOPSAKOBOTO HOMEPA PATUYCHI ATOMOB ......evvennennnn... .

10. Oxcuny BaO cooTBeTCTBYET rHAPOKCHI, POPMYIIA KOTOPOTO ..'vvvennannnsns

[TpomesxyTouHas arTecTanus OCyLIECTBIAETCS B (hopMe 3aueTa.

[TpomexxyTrouHass aTrecTalys MO JUCHUIUIMHE B COOTBETCTBUHM C YYEOHBIM IUIAHOM
HAaIpaBJICHUs NPOBOJIUTCS B (hopMe 3aueTa. 3a4eT 10 JUCLUIIIMHE MPEACTaBIsIeT COO0H UTOroBOE
UCTBITAHWE 10  NPO(EeCCHOHATBHO-OPUEHTHPOBAHHBIM  Tpo0ieMaMm,  yCTaHAaBIMBAIOIIEEe
COOTBETCTBHE IOJATrOTOBICHHOCTH CTYJCHTOB TPeOOBaHUSAM 00Opa30BaTEIbHOTO CTaHAApTa. 3adyeT
MIPOBOJIUTCS C IIEJIBI0 TIPOBEPKU YPOBHS M KadecTBa (POPCHPOBAHHOCTH KOMIETEHIMH B pamKax
COOTBETCTBYIOLIETO 3Tana M IO3BOJSET BBIIBUTh U OLEHUTh TEOPETHUYECKYIO U IMPAKTHUYECKYIO
MOJrOTOBKY CTYJEHTA /Ui PELIeHUs IPOPeCcCCHOHATIbHBIX 3ajau.

Bonpochl BHIXOAHOT0 KOHTPOJIA (3a4eT)

1. Tlpeamer u 3amauu XUMHUH. Y CIIEXH COBPEMEHHOI XUMUHU.

2. OcHoBHbIe TOHATHS XUMHHA. OCHOBHBIE 3aKOHBI XHMHUH.

3. Crpoenus aroma. CoctaB aTOMHBIX sijiep. M3oTomsl, n300apel SnepHas Moelb
atoma (Pesepdopn). Teopus Ilnanka. Ilocrymarer Bopa. KopryckyisspHO-BOTHOBBIE
CBOWCTBA JICKTPOHA. Y paBHEHUE Jie-bpoitis.

4. KBaHTOBBIE YMcla: TyIaBHOE (n), opouTtanbHoe (I), MarHUTHOE (M) M CIUHOBOE (S); MX

XapaKTEPUCTUKU U B3aUMOCBS3b.

5. [Mpunuun [laynu; cnencrBus u3 npuHnuna I[laynu. IlpuHuun HamMeHblIel sHepruu
(npaBwmina Kneukosckoro). [IpaBmiio Xynna.

6. DnekTpoHHble W Tpaduueckue QOpMysbl. DIEKTpOHHbIE aHajoru. HopmampHOe U
BO30YKJIEHHOE COCTOSTHHE aTOMOB.

7. Ilepmoanueckuii 3akoH U nepuoandeckas cucrema J[.M. MenneneeBa. 3akoH Mo3znu.
IIepuons! u TpymIbl B CBETE TEOPUU CTPOEHHUS aToMa. BaleHTHOCTh aTOMOB.

8. lI3MeHeHne KHMCIOTHO-OCHOBHBIX M  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
BEIIECTB B 3aBHCHMOCTU OT CTENEHM OKHCIIEHUs DJIEMEHTa, OT IMOJOXKEHHs B Talnuie ..
Menneneena.

9. OKHUCITUTENFHO-BOCCTAHOBUTENBHBIE  peaknuu. CrermeHb  okucieHus.  lIpormeccs
OKHCJICHUSI U BOCCTAHOBJICHUsA. THIBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLNN. THUIIHAYHBIE
OKHCJIUTEIN U BOCCTAHOBUTEIH.

10. Meronbl cocTaBieHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH:
3JIEKTPOHHOI0 OajaHca, HOHHO-3JIEKTPOHHBIM.

11. Xumuueckast cBA3b. OCHOBHbIE BHJIBl M XapAaKTEPUCTHUKU XUMHUYECKOW CBS3H.
KoBasenTHas cBsA3b. MexaHU3M 00pa3oBaHMsI KOBAJIEHTHOW CBS3U. MeTOJl BaJIEHTHBIX CBSA3EH.
HacpimaemocTs 1 HanpaBIEHHOCTh KOBAJIEHTHOM CBsI3H. [lonsipHas KOBaJIEHTHAs CBS3b.

12. Wonnas cBs3b. Teopust Koccens. Metamumdeckast CBS3b.

13. BonopomHasi cBsi3b. B3ammojelicTBHE MEXIy MoJieKynamu. JIOHOpHOAKIENTOPHHAsS
cBA3b. KOMIIJIEKCHBIE COETMHEHMUS.

14. OcHoOBHbBIE MOHATHS XUMHUYECKON TEPMOJMHAMHMKH. BHYTpEHHSs SHEPrUusl U SHTANbIINA
cucreMbl. TemoBble >PQPEKTbl XMMUYECKMX peaKkIuid. TepMOXUMHUYECKHE YpaBHEHUS. 3aKOHBI
I'ecca. DHTanenus 00pa3oBaHUd XMMUYECKUX COCTUHEHHH.

15. CkopocThb XMMHMUYECKMX PEAKIHUH B TOMOTEHHBIX CHUCTEMaX. 3aBHCHMOCTb CKOPOCTHU



XMMHMUYECKHUX PEaKLIMH OT KOHLEHTPALUU. 3aKOH AelcTBUs Macc. KOHCTaHTa CKOPOCTH peaKIuy.

16. 3aBHCHUMOCTH CKOPOCTH XMMUYECKHX PEaKLUH OT MPHUPOJBI U TEMIepaTypbl. DHEpPrus

aktuBanuu. [IpaBuno Bant-I'odda. YpaBaenue Appenuyca.

17. CxopocTb XMMHYECKUX PEAKLMM B F€TEPOr€HHBIX CUCTEMaX. 3aKOH JEHCTBHUS Macc 1Jis

reTepOreHHBIX PEeaKIIUM.
18. IlonsaTe O KaTayM3e W Karajauszaropax. MexaHu3M JeWCTBHS Karaiausaropa. 19.
Obpatumbie peakiuu. PaBHoBecHOE cocTosiHUE crcTeMbl. KoHcTanTa paBHOBECHS ISl TOMOT€HHBIX

U TICTCPOrcHHBIX CHCTEM.

[Tpunmun Jle Illatense.

Bnusinue gaBneHus, TeMmmepaTryphl,

KOHICHTpAalMK Ha CMEIICHUE XUMHUYCCKOI'0O PAaBHOBECHS.

20. JlucnepcHble cuCcTeMBbl, X Kiaccudukanus PacTBopsl. XumMudeckasi TEOpHsl paCTBOPOB.

CriocoObI BEIpaKEHUsI KOJIMYECTBEHHOTO COCTaBa PacTBOPOB. PacTBOPUMOCTS.

21. OO6mme cBoiicTBa pacTBOpoB. 3akoHbl Payns. OcMoTHYecKOoe naBlieHUE, 3aKOH BaHT-

o da. Xumudeckoe paBHOBECHE B PaCTBOPAX.

22. Bopaubie pacTBOPHI AJIEKTPOIUTOB. Teopus anekTponuTudeckoi qucconuanuu. [Ipouecc

JIUCCOLIAIHH.

CunpHple H cla0Oble OJICKTPOJIUTHI.

Crenedb M KOHCTAaHTa JUCCOLIMALIMH.

AKTHBHOCTh. MajiopacTBopuMbIe 31eKTponuThl. [IponsBenenue pactsopumoctu (I1P).
23. DnekTpoiuTudeckas

Nupukaropsr.

UCCOLIAALHS

BOAbl. BomoponmHbIli  MOKa3aTenb  Cpebl.

24. CymHOCTh 3JIEKTPONU3a. DJIEKTPOJIM3 pPACIIaBOB. PacTBOpMMBIC W HEpacTBOPUMBIC

aHoJipl. BropruHble mponeccs Ipu 31EKTPONIU3E.

25. KartomHbie 1 aHOJHBIC MTPOLIECCHI MTPH JIEKTPOIN3E BOAHBIX PACTBOPOB JICKTPOIUTOB.

3akonbl ®apanes. Beixoa o Toky.
26. Kopposusi MeTasuioB.

Knaccudukanus KOppO3HOHHBIX MPOIECCOB. XHUMHUYECKas

Koppo3usi (ra3oBasi KOpPpO3Hsi, KOPPO3HsI B HEIIEKTPOIUTaX). KHHETHKA XUMHUYECKOW KOPPO3HH.
Koaddunuent cromuocTy.

27. DNeKTpOXUMHYECKasi KOPPO3Us; €€ BUABI M CYIHOCTh. KOoppo3wsi ¢ BOJOPOIHON H

KHMCJIOPOJTHOM JETIOISAPU3ALUCH.

28. Kiaccudukamuss METOIOB 3alIUTHI METAJUIOB M CIUIABOB OT KOPPO3WH. MeTaindecKue

3aIIUTHBIC ITOKPBITHA (KaTOI[HBIC u aHOI[HBIG). Hewmerammmueckue 3aIIUTHBIC ITOKPLITHUA.

29. 9J'IeKTpOXI/IMI/I‘-ICCKI/IC MCETOJBI 3allIUThI (HpOTGKTOpHaH 3aluTa, KaToJaHasa 3aH_[I/ITa).

30. Usmenenune

CBOWCTB

KOPPO3MOHHOM  Cpeibl:  HMHTHOMTOPBI  KOPPO3UH,  HX

KJ'IaCCI/I(l)I/IKaLII/ISI 1 MEXaHMU3M JICHCTBUS.

I kaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

bajbl
(utoroBoit OcBoenue
. . . TpeOoBanus Kk 3HAHUAM
PEUTHHIOBOW | KOMMeETeHIUI
OLIEHKH)
100-85 IIponBunyThiil | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IOJHBIE, YETKHE U
YPOBEHb pa3BepHyThle. PemeHuss 3amad  JOTHYHBL, JOKa3aTeNbHBI |
JEMOHCTPUPYIOT ~aHAJUTUYECKHE W TBOPUYECKHE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennuit JlatoTcs mosHBIE OTBETHI Ha IOCTaBJIEHHbIE BOMpochl. [lokazaHo
YPOBEHb YMEHHUE BBIIENATh NPUUYMHHO-CIIEACTBEHHBIE CBs3U. [Ipu perieHuun
3ajjay JIONYLICHbl HEe3HauUTeNIbHbIe OIIMOKH, HCIpPABJICHHBIE C
MIOMOIIBIO «HABOJISIINX» BOIPOCOB NMPEMOAABATEIS.
69-60 bazoBsrii OTBeTBl Ha BONPOCHI ¥  pEHICHWS TIOCTABICHHBIX  3a/ad




YPOBCHB HEAOCTATOYHO IIOJIHBIC. Jloruka u MOoCJICAOBATCIIbHOCTL B PCIICHUN
3aaa4 UMCIOT HAPYIICHU . B otBeTax OTCYTCTBYIOT BBIBOJBI.

Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecIieYeHne
YueOHO# JUCHMILTHHBI

OcHoBHas1 JiuTEpaTypa
1. Munaeckas JI.LB. OO6mas xumusa. J[ns1 WHXKECHEPHO-TEXHUYECKUX HAIpPaBJICHUNA

MOATOTOBKHA M CIIeNUATIbHOCTEH: yuyeOHoe mocooue / JI. B. MunaeBckas, H. A. llleronmuxuna. —
Cankr-IlerepOypr: Jlanp, 2020. - 168 C. Pexum JloCTyna:
https://e.lanbook.com/reader/book/126907/#2

2. EropoB B.B. O6mas xumus: yaeOnuk s BY3oB / B.B. Eropos. — 2-¢ uzn. — CaHkT-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

3. YpsanaukoBa M.H. Xumus B 3amadax W yOpaXKHEHUSX [DIEKTPOHHBIN pecypc]: yd.
nocobue: B 2-x 4. — Y. 1 O6mas u neopranndeckas xumus / M.H. Ypsauukosa, A.A. YpsIHUKOB. -
Tam60B: ®I'BOY BO «Tam0. roc. yu-t um. I'.P. Jlep>xaBuna», 2019. - 108 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/156864/#4

JonosHUTeILHAS JUTEpPaTypa

4. AnekcanapoBa D.A. Heopranuueckas xumus. TeopeTuueckue OCHOBBI M JaOOPATOPHBIN
MpakTUKyM: ydeOHuk / D.A. Anekcanapora. - Cankr-IlerepOypr: Jlanb, 2019. — 396 c¢. Pexum
noctyna: https://e.lanbook.com/book/116356

5. bynanoB B.B., JlomoBa T.H., Peiokun B.B. Xumunyeckas kuHeTHKa: y4. mocobue / B.B
bynanos, T.H. JlomoBa, B.B. Pwiokun. — CII6: Jlawb, 2014. — 288 c. — Pexum nocryma:
https://e.lanbook.com/book/42196

6. bnunos JI.LH. COopHuK 3a/1a4 U ynpakHeHUH 1o olmiei xumun: yuedHoe nocoodue / JI.H.
brnunos, N.JI. Ilepdunosa, T.B. Cokonoa. — Canxt-Ilerepoypr: Jlans, 2016. — 188 c. — Pexum
noctyna: https://e.lanbook.com/reader/book/75504/#40

7. CununbiHa WM.H., TapanoBa C.A. Meronuyeckue ykazaHus K jabopaTopHOU pabote

«CKOpOCTh XMMHYECKON peaknuu M XHUMHYECKOoe paBHOBecum». — bamakoso: BUTU HUAY
MU®DU, 2021. - 16 c.
8. CunnnbiHa M.H., TapanoBa C.A. Meroanyeckue yka3aHus K JrabopaTopHOi paboTe
«OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuny. — bamakoso: BUTU HUAY MUDU, 2021. - 16 c.
9. CununpiHa M.H., TapanoBa C.A. Meronuyeckue ykazaHus K jabopaTopHOU pabote
«Quektponus». - banakoso: BUTU HUAY MU®DUH, 2021. - 16 c.

IIporpammHuoe odecnieuenne u UnTepHeT-pecypebl:

- TMPOIECC peanu3alu 00pa30oBaTeIbHON NPOrpaMMbl MO JUCHHUIUIMHE «XUMHUS» B
COOTBETCTBUM C TpeOOBaHUSAMHU 0OOecredeH HEeOOXOJUMBbIM KOMIUIEKTOM JIMLEH3UOHHOTO
MIPOTPaMMHOTO 00€CTICUCHHS;

- TIepeueHb pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHON cetu «l/HTepHeT»
HEOOXOAUMBIX JUISI OCBOCHHS! TUCIIUIUIMHBIL:

1. DnexTpoHHBIE pecypchl MO XHUMUU [DIEKTpOHHBIM pecypc] — Pexum gocryma:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMHUYeCKHe HayKu U oOpa3oBaHue [DnekTpoHHbI pecypc] — Pexum nocryma:

https://xumuk.ru/bse/3011.html

MarepuanbHO-TeXHHYECKOE o0ecneueHue y4eOHOM M CIUIINHbI

VYuebnas aymutopus Ne 535.
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Haznauenue: nomenieHue A MPOBEAEHUS JIEKIIMOHHBIX 3aHATUH, 3aHATHI MPaKTUYECKOTO
THUIIA, TPYITIOBBIX M HHIUBUIYaTbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTecTaluu.

O6opynoBanue:

KoMmruiekT MmynbTuMeIuitHOTO 000py10BaHus (IIPOEKTOpP, IKpaH, kommbstotep, UBII,
KOJIOHKH)

MonwuTop Lenovo,

[Tpoexrop BENG,9xpan Lumien, Kononku Genius

ITporieccop — AMDAthlon (tm) X4840 Quad Core Processer 3.10 GHz,OmneparuBHas
namsath - 4Gb

JInneH3snoHHOE ¥ CBOOOTHOE MTPOrpaMMHOE 0OecIieueHre 00IIero u mpohecCHOHATLHOTO
Ha3HAYCHUS.

JlaGopaTopHble 3aHATUS TPOBOJATCS B Ja0OpaTOPHM, OCHAIIEHHOW CTaHJAPTHBIMHU
KOMIUIEKTaMH OTE€YE€CTBEHHBIX TPUOOPOB, XUMUYECKON MOCY/IbI, PEAKTUBOB.

YuebHas aynutopus (aya. 536)

OO6opynoBaHue:

Habop XxuMHUYECKUX pEaKTUBOB U MOCY/IbI

Beimpsmurtens 3582 nis mabopatopHOU paboThl

[Hkad BeITsAKHON ¢ BcTpoeHHBIM BeHTuisitopoM BEHTC 150 BKO

Y4eOHO-MeTOAMYECKUE PEKOMEHAAUM /Il CTYICHTOB

1. Yxazanusa ons npociywusanus nexkyuil

[lepen HavanoMm 3aHATHH BHUMATEIBHO O3HAKOMHTHCS C y4eOHBIM IUIAHOM IPOBEICHHS
JIEKIMH U CIIMCKOM PEKOMEH/I0BAHHOMU JINTEPATYPHI.

[lepen mocemeHneM OuYEpeTHON JIEKIUM OCBEXHUTh B IAMATH OCHOBHBIC KOHIEIIIMU
npoiiieHHoro paHee Marepuaia. [loAroToBUTH MpU HEOOXOAUMOCTH BOIPOCH IpernoaBaTento. He
HAJI0 OIacaThCsl, YTO BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexnum OCHOBHOE BHHMMaHHE CIEAYeT YIeNiITh He (opMylaM M MaTeMaTHYeCKUM
BBIKJIAJIKaM, a COJICPXKAHUIO H3Y4aeMbIX BOIIPOCOB, ONIPEICICHUSAM H TOCTAHOBKAM 3a/1a4.

B nmpouecce wu3ydeHHs JIEKIMOHHOIO Kypca HEOOXOAMMO IO BO3MOKHOCTH 4YacTo
BO3BpAIaThcs K OCHOBHBIM MOHATHUSAM U METOJIaM peleHHs 3a7ay (3[eCb BO3MOXKEH BbIOOPOUYHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenaTenpHO WMCMONB30BaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX HWCIOJB3YETCS TPHHSTAS
MperoiaBaTesieM CUCTeMa 0003HAYCHHH.

Jlnst Gornee moApOOHOTO HW3YyYEHHUsS Kypca CleayeT pabdoTaTh C PEKOMEHIOBAaHHBIMH
JTUTEPATYPHBIMU HCTOYHUKAMH W BHOBb IOSIBIISTFOIIAMHUCS MCTOUHUKAMH.

2. Vkazanus ons evinonnenus 1a6opamopHulx pabom

CoOnronate TpeOOBaHUS TEXHUKH OE30MACHOCTH, I Yero MpoCiyllaTh HEO0O0XOAHWMBIE
pa3bsICHEHUS O MPaBUWIBHOCTHU MOBEACHUS B JJAOOPATOPHH.

Ilepen BbIMOJIHEHHEM J1A0OPATOPHOW PabOTHI MPOBECTH CAMOCTOSITEIBHO MOJATOTOBKY K
paboTe H3y4MB OCHOBHBIE TEOPETHUECKHE IOJOXKEHMs, 3HAHHWE KOTOPbIX HEOOXOAUMO JUIs
OCMBICJICHHOTO BBITIOJTHEHUS paOOTHI.

B mporiecce BBIMONTHEHUST pa0OTHI CIEIyeT TMOCTOSHHO OOIIATBhCS C IMpErojaBaTesieM, He
JIOIyCKasi 10 BO3MO>KHOCTH HENPABUJIbHBIX JEHCTBHM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPIMEHTOB HEOOX0IMMO 3a(DUKCUPOBATh B MTMCHbMEHHOM BHJIE.

IIpu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOENaHHOH paboTe, rne JAOJKHBI
OBITh OTPA’KEHBI OCHOBHBIE PE3YJIbTATHI U BBIBOBI.

3. Vkazanus 01 6bINOIHEHUS CAMOCMOAMENbHOU pabombl

[TonyunTts y mpenojaBaress 3aJlaHie U CIIMCOK PEKOMEHI0OBaHHOM nuTeparypsl. M3ydenue
TEOPETHYECKUX BOIPOCOB CJIEAyeT MPOBOIUTH IO BO3MOXKHOCTH CaMOCTOSITENIEHO, HO TIpH



3aTpyJHEHUSIX 00paIIaThes K MPEnoJaBaTelto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BeIMONHEHUN (PPOHTATBHBIX 33JaHUI MO YCMOTPEHHIO MperoaaBarelns paboTa MOXKET
OBITh OIllCHEHAa 0€3 MUCHhMEHHOI'O OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOIPOCHI, MPH
YCJIOBUH aKTUBHOW CaMOCTOSITEIIBHOM PaOOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeTounqecm/Ie PEKOMEHIAIUNA NJISA HpeHOI[aBaTeJ'Ieﬁ

1. Yrazanus 0111 nposedenust iekyuil

Ha nepBoii BBOAHO# JEKIIMH cAeNaTh 00Ul 0030p coaepKaHus Kypca U OTMETUTh HOBBIE
METOJIbl M TMOAXOAbl K PEIICHHI0 3aJad, paccMaTpUBAEMbIX B Kypce, JOBECTH JI0 CTYJIEHTOB
TpeOoBaHus Kadeapsl, OTBETUTH Ha BOIPOCHI.

[Tpy MOArOTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOIUMO MPOIyMaTh IUIaH €ro MpoBEICHUS,
COJiep>)KaHUE BCTYNMUTEIHHOW, OCHOBHOM M 3aKIIOYUTENBHOM YacTH JIEKIIMH, O3HAKOMHUTBCS C
HOBUHKaMHU y4eOHOW M METOJMYECKOW IUTEpaTyphl, MyOJUKALUIMU MEPUOJUYECKON IMeYaTH I0
T€ME JIEKIMOHHOTO 3aHATHA. YTOYHHUTH IUIAaH MPOBEICHHUS MPAKTHUECKOrO 3aHATUSA IO TeMe
nekuuu. Ilepen u3nox)eHHeM TEKYIIEro JEKIIMOHHOTO MaTepralia HallOMHUTh 00 OCHOBHBIX UTOTaX,
JOCTUTHYTBIX Ha Mpeablayux Jekuusax. C 3Tol 1enblo 3a/1aTh HECKOJIBKO BOIPOCOB ayAUTOPUH U
OCYILIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUSI CTYIEHTOB.

B xone neKMOHHOTO 3aHsTHs IPEroAaBaTeb JOJKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
O3HAaKOMHTb CTYJIEHTOB C IIE€PEUYHEM OCHOBHOW U JIOTOJHUTEIBHON JIUTEPATYpPhI IO TEME 3aHSATHS.
PackpebiBas conepskaHue ydeOHBIX BOIPOCOB, aKIEHTUPOBATh BHUMAaHHUE CTYJCHTOB HAa OCHOBHBIX
KaTeropusix, SBICHUSAX U TpoIleccax, 0COOGHHOCTAX HMX MPOTeKaHus. PackpbIiBaTh CYIIHOCTh U
COJIep’)KaHUE PA3TMYHBIX TOYEK 3PEHHUS U HAYYHBIX MOAXOJI0OB K OOBSICHEHHIO TEX WU HHBIX
SIBIIGHUH U TPOIIECCOB.

Cnenyer apryMeHTHpOBAaHO OOOCHOBAaTH COOCTBEHHYIO IO3ULHI0O IO  CHOPHBIM
TeopeTudyeckuM BompocaMm. [IpuBoauTe npumepsl. 3aaaBaTh MO XOAy HU3JIOKEHUS JIEKLIMOHHOTO
MaTepuaiga pPUTOPUYECKHE BOIIPOCHI M CaMOMY JlaBaThb HAa HHUX OTBET. JTO CHOCOOCTBYET
aKTHUBHU3AIMHA MBICTUTEIBHON NEATETFHOCTH CTY/EHTOB, MOBBIIICHUIO UX BHUMAaHH M WHTEpeca K
MaTepHaly JIeKLuH, ee cojepkanuto. [IpernonaBarens 10KEH PYKOBOJIUTH PabOTON CTYIEHTOB I10
KOHCIIEKTHPOBAHUIO JIEKIIMOHHOIO MaTepuaja, MOJUYEepKUBaThb HEOOXOJUMOCTh OTPaKEHHs B
KOHCIIEKTaX OCHOBHBIX ITOJIO)KEHUM HM3ydyaeMol TeMbl, 0CO00 BBIJENss, KaTeropHaJbHBIN ammapar.
B 3akmounTenbHOM wacTu JIeKUMH HEOOXOAMMO c(opMynupoBaTh OOLIME BBIBOJBI IO TEME,
pacKpbIBalOlUe COJAEpkKAHHE BCEX BOMPOCOB, IOCTaBICHHbIX B JieKUUU. OOBSABUTH IJIaH
OYEPETHOTO MPAKTUYECKOIO 3aHATHUS, J1aTh KPATKHUE PEKOMEHJALUU IO MOATOTOBKE CTYIEHTOB K
npaktuke. OmnpeneanTs MECTO W BpeMs KOHCYJIBTAIlMH CTYICHTaM, MOXKETaBIIUM BBICTYIHTH Ha
MpaKTHUKE C JIOKJIaJaMu U pedepaTami.

Ha mnocnemgneit nexkuuu yaenuTb Bpemsi s o030pa HauOoyiee BaKHBIX TOJIOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. Vrazanus ons npoeedenus 1ab0pamopHbix 3aHAMUIL.

Cobmnronate TpeOOBaHUS TEXHUKU 0€30MaCHOCTH U NMPOBOAUTH HEOOXOAUMBIE Pa3bsICHEHUS O
MPaBUILHOCTH MOBEJICHHS B J1a00OpaTopuu.

[lepen BhIMONIHEHHEM J1TaOOpPaTOPHOW pabOTHI MPOBEPUTH CTENEHb MOTOBHOCTU CTYAEHTOB,
HallOMHHUTb U 00OCYIUTh OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHS, 3HAHNE KOTOPBIX HEOOXOIUMO IS
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B mpouecce BbimonHEHUsT pabOTHI cleAyeT IOCTOSHHO OOIIAThCA CO CTYJAEHTaMH, He
JIOMyCKasi IO BO3MOXKHOCTH UX HEMPABUIbHBIX AEHCTBHM.



TpeboBaTb, 4YTOOBI OCHOBHBIE pE3YJbTaThl 3KCIEPHUMEHTOB ObUIM  3a()UKCHPOBAHBI
CTYy/ICHTaMH B TUCbMEHHOM BUJIC.

[Tpu npueme 3ayera no padboTe TpeOOBATH OTUET O MPOJENaHHON padoTe, rae AOJKHBI ObITH
OTPa’KEHBI OCHOBHBIE PE3YJIbTATHI M BHIBOIBI.

3. Vkazanus no Konmpono camocmosmenbHol pabomsl cnmyoeHmos

[To ycmoTpeHmio mpemonaBarens 33JaHHE Ha CaMOCTOATEIBHYIO paboTy MOKET ObITh
VHIUBHUTyJIEHBIM MM (YPOHTAIBHBIM.

[Tpu ncnonp30BaHUM MHAMBHIYAIBHBIX 33laHUK TPeOOBATh OT CTY/AEHTA MUCHMEHHBIH OTYET
0 TIPOJIeNIaHHO padoTe.

[Tpu npumeHneHun GPOHTATBHBIX 3a/IlaHUI BECTH KOJUICKTUBHBIE OOCYX/IEHUS CO CTyIEHTaMU
OCHOBHBIX TEOPETUYECKUX TOJIOKEHUH.

C menpl0 KOHTPOJIS KauecTBa BBIIOJHEHHUS CaMOCTOATENBHON paboThl  TpeOoBaTh
WH/IMBUYAJIbHBIE OTYETHI (JOMYCTUMO BMECTO MHUCbMEHHOI'O OTYETa IPUMEHSTh HHIUBUIYaJIbHbIC
KOHTPOJILHBIE BOTIPOCHI).

[Tporpamma cocrtasieHa B cooTBeTcTBUM ¢ TpeboBanusMu OC HUAY MUDU u yuebHbIM
IJJAHOM OCHOBHOH 00pa3oBaTeNIbHOM MporpaMmbl 1O HampaieHuto mnoarotoBku 13.03.02
DNEeKTPOIHEPTeTHKA U DJICKTPOTEXHUKA.

Pabouyto nporpammy coctaBuia noueHt ['epacumora B.M.

Penenzent: gouent 3ydosa H.I'.

[Iporpamma ogobOpena Ha 3aceganmu YMKH 13.03.02 DOnexrtposHepretuka W
3EKTPOTEXHUK.

[Ipencenarens yuebHo-meToauueckor komuccuu ['ydatenko M.C.



