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He.]'lb OCBOCHHUA TUCHUITINHBI

Lenbto npenoaaBaHus JUCIUIUIMHEI SIBJISETCS NOJYyYEHHE 3HAHUM, HEOOXOIMMBIX AJIs IJI0J0TBOPHOM
JEATEIbHOCTH CIeHanucTa. XUMHs (POPMUPYET TEXHOJIOTMYECKOE MHUPOBO33PEHHE CIEIMAIMCTOB JUIS MX
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKON M MTPOEKTHO-KOHCTPYKTOPCKON MPO(ECCUOHATBHOMN 1S TETbHOCTH.

3amaun M3y4YeHUs AUCHUIUTUHBI: HM3Y4YE€HHE OCHOBHBIX 3aKOHOB W TOHATHH OOMIEH XUMHUU I
aHaJIM3a IIPOLIECCOB, HCIOJIB3YEMBIX B MAIIMHOCTPOCHHH, a TAK)KE BBIIIOJHEHHE XMMUYECKHUX PaCyeTOB C
HCIIOJIb30BAHUEM CIIPABOYHOW JIMTEPATyphl, IIOMOTAOLIME peIIaTh BONPOCH! HAAECKHOCTU MATEPUATIOB M
KOHCTPYKLUH.

Mecto yueOHOM qucuMILInHbI B cTpykType OOII BO
N3yuenne kypca «XHUMHH» CBS3aHO C HEOOXOJAMMOCTBHIO 3HAHMM OCHOB MaTEMaTHKH, (PU3HKH,
MH(POPMATUKH, IIUPOKOE HCIOIH30BAHUE, KOTOPHIX HE TOJIBKO JaéT BO3MOXHOCTh HambOJIee TOYHO
BBIPA3UTh TEOPETUYECKHE 3aKOHOMEPHOCTH, HO M SBJISIETCS HEOOXOJAMMBIM HWHCTPYMEHTOM UX
ycTaHoBJeHUs. JlJis OCBOGHHS JUCHMIUIMHBI «XHMHUS» HEOOXOIMMBI 3HAHHWE, YMEHHE U BIIAJICHUE
MaTepuaIoM MO MPEIIIECTBYIONINM JTUCIUIUIMHAM B COOTBETCTBUHU C TPEOOBAHUSMU OCBOCHUS TTPOTPAMMBI:
MareMmaruka; (pusuka.

Komnerenuuu odyuyawiuerocsi, popMupyembie B pe3yJbTare
OCBOCHUS M CHUIINHbBI

B nporiecce ocBoeHUsT JaHHOW TUCIUTUIMHBI Y CTYIeHTa (DOPMUPYIOTCS CIEAYIONNE KOMIETEHITUH:

YHHUBEpCaJIbHBIE:

Haumenoanue
KOMIIETEHIIN N

Kon xommeTeHmu NHauKaTopsl TOCTHKEHUST KOMITETEHIIUN

VKE-1 3-VYKE-1 3HaTh: OCHOBHEBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMITINH, METOIBI
MaTeMaTUYEeCKOTO aHaJIW3a M MOJEIUPOBAHUS,
TEOPETUYECKOTO u AKCIIEPUMEHTATBHOTO
HCCIICTOBaHUS

V-YKE-1 YMeTh: ucnonan30BaTh MareMaTHYECKUC
METOIBI B TEXHUYIECKUX MPUITOKEHHUSIX,
paccuuThIBaTh OCHOBHBIC YHCJIOBBIE
XapaKTepPUCTUKH CIIy4alHbIX BEJMYMH, peliaTh
OCHOBHBIEC 3aJlaul MAaTEeMaTH4YeCKOM CTaTUCTHKHU,
peniaTh TUMOBBIE paCUETHBIEC 3a/1a4

B-VKE-1 Bmamets: MeTomamMu MaTeMaTHYECKOI'O
aHalii3a ¥ MOJCIIMPOBAHUA; METOJIaMH pEIICHUS
3a7a4  aHajguM3a W pacuera  XapaKTEePUCTUK
(GU3MYECKUX CHCTEM, OCHOBHBIMH IIpHUEMaMU
00paboTku AKCIIEPUMEHTATBHBIX JTAHHBIX,
METOJaMH paboThI c MPUKIaAHBIMU
MIPOrpaMMHBIMU ITPOJIYKTaMu

CnocobeH HCIOJIb30BAThH
3HAHHS €CTECTBEHHOHAYYHBIX
JIACIIMIUINH, MIPUMCHSTh
METOABI  MAaTEMaTHYECKOIO
aHaJlu3a M MOJCIMPOBAHHUS,
TEOPETUICCKOTO u
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS B
IMOCTaBJIEHHBIX 3aa4ax

VYKII-3 CrnocobeH  craBuUTh  cebe

O6pa3OBaTCJ'ILHLIC e 1moJa

3-VKII-3 3HAaTh: OCHOBHBIE IIPUEMBI
3¢ PEeKTUBHOTO yIIpaBJICHHUS COOCTBEHHBIM
KU3HEHHBIE

BO3HHKAIOIIIUE
3a/1auM, MOJOHPATh CIOCOOBI
pelieHus u CpencTBa
pazBuTus (B TOM 4YHUCIE C
WCIIOJIb30BaHUEM ITU(POBBIX
CPEICTB) JIPYTUX
HEOOXOIMMBIX KOMITETEHIINI

BpPEMEHEM, OCHOBHBIE METOJIUKH CaMOKOHTPOJIS,
caMOpa3BUTHS U CaMOOOpPa30BaHUs Ha MPOTHKECHUN
BCEl JKM3HM C HCIOJB30BaHMEM LU(POBBIX
CpPEACTB

V-VKI-3 VYmerb: 3(p¢GeKTUBHO IJIaHUPOBATh HU
KOHTPOJUPOBATh coOcTBEHHOE BpeMs,
UCIIOJIb30BATh METO/IbI cCaMOperyJsLuy,
CaMOpa3BUTHS M €aMOOOy4YeHHs] B TEeUeHHE BCei




JKU3HH C UCTIOIH30BAaHNEM U (PPOBBIX CPEICTB

B-VKII-3 Bnagers: MeTogamMu — YOpaBliEHUS
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTHSIMU
npuoOpeTeHus, HCIOJb30BaHUA U  OOHOBIICHUS

COLIMOKYJIBTYPHBIX U MPO(ECCHOHATBHBIX 3HAHHH,
YMEHUH, U HaBBIKOB; METOJAUKAMU CaMOPa3BUTUS U
camMoo0pa3oBaHMs B TEYEHHME BCEH IKHU3HU C
MCTIOJIb30BAHNEM U(POBBIX CPEJICTB

obmienpodeccruoHanbHbIC:
Konx komnerennmu HanmenoBanue WNHaukaTopbl 10CTHKEHUS KOMIIETCHIINH
KOMIIETEHIIUU
OIlK-1 Criocoben pemars 3amaud | 3-OIIK-1 3HaTh: OCHOBBI TEOPETHYECKUX U
npodeccuoHanIbHOM MPAKTHYECKUX €CTECTBEHHBIX M TEXHUUECKUX HayK
NeATEIbHOCTH ocHoBe | Y-OIIK-1 YMers: pemarb CTaHJIapTHBIE
HCIIOJIb30BAHUS npodeccuoHalbHble  33Jaud € [PUMEHEHHEM
TEOPETUYECKUX U | €CTECTBEHHOHAYYHBIX u 0OLIEMH)KEHEPHBIX
MPaKTUYECKUX OCHOB | 3HAaHU}, METOJIOB MaT€MATUYECKOTO armapara
€CTECTBEHHBIX u | B-OIIK-1 Buiagers: HaBBIKAMHU  PELICHUS
TEXHUYECKUX HayK, a TaKXe | CTaHJapTHBIX 3a1a4 npodeccnoHanbHOM
MaT€MaTHYECKOro anmapara | JeSTeIbHOCTH  HAa  OCHOBE  HCIIOJIb30BAHHUSA
TEOPETUYECKUX u MIPAKTUYECKHUX OCHOB
€CTECTBEHHBIX M TEXHHYECKMX HayK, a TaKke

MAaTEMAaTUYCCKOT' O aIlrapara

3agaun BOCIIUTAHUSA, P€AJTU3YEMbIC B PAMKAaX OCBOCHUA TUCHUIIJIHHBI

B nporecce ocBoeHUsT JaHHOW TUCIUATIMHBI PEATHU3YIOTCS CISAYIONINE 3a/1a91 BOCIIUTAHMUS:

Co3nanue Ucnoab3oBanue Bogieuenue B
HanpasJienue yCJIOBHIA, BOCIIMTATEIHHOIO Pa3HOIJIAHOBYIO
/uenu o0ecreyuBalOIIHU MOTEeHUAJIa yueOHo BHEY4eOHYI0
X AUCHUILIHHBI AeATeJbHOCTD
[Tpodeccrnonan - hopMHpOBaHUE Hcnonb3oBanue 1.Opranu3zaiusi Hay4HO-
bHOE U KYJIbTYpPbI BOCIIUTATEIHHOTO MOTEHIIMANA MPAKTUYECKUX KOHpEpeHIn
TPYIOBOE HCCIIEIOBATENbCKO JTUCIUIUIAH U BCTPEY C BEAYLIUMU
BOCITUTaHHE 1 U MH)KEHEPHOU npodeccuoHaITbHOTO MOTYIIS crernuaiucTaMu
JeSITeNIbHOCTH i popMupoBaHUs peNnpUsITHI ropoia U
(B16) WH)XEHEPHOTO MBILIJICHUS U BeTEpaHaMU aTOMHOM

WH)KEHEPHOU KYJIbTYPHI 32
CUET MPAKTHUCCKUX
CTY/ICHYECKUX MCCIICIOBAHUI
COBPEMEHHBIX
IIPOM3BOJICTBEHHBIX CHCTEM;
IPOEKTHOM IS TEITLHOCTH
CTYJEHTOB IO pa3paboTKe U
OTITUMU3AIIH
TEXHOJIOTUYECKUX CUCTEM,
CBSI3aHHOU C peIIeHUEeM
peabHBIX IPOM3BOJICTBEHHBIX
3aj]1a4; IPOXOXKICHUS Yepe3
pazHooOpa3HbIC UTPOBHIE,
TBOpYECKHE, (ECTUBATBHBIC
dbopMbI, TpeOyrolre aHaIu3a
CJI05KHOTO OOBEKTA,
TIOCTAHOBKH OTHOCHUTEJILHO

OTpAaCIIH.

2. Opranuzanus u
MIPOBEACHHE MPEIMETHBIX
OJINMITHA]] U YYaCTHE B
KOHKYypcax
npodeccrnoHaIbHOTO
MacTepCTBa.

3.YuacTue B €KeroaHbIX
AKIHAX CTYACHYECKUX
CTPOUTENBHBIX OTPSIOB.




HETO IPeoOpa30BaTEIbHBIX
3aa4d Jj11 uX OIITUMAJIbHOTI'O
peLIeHHUS.

3aounasi popma o0yueHust
CTpyKTypa H coaep:kaHue Y4eOHOM JMCIHIIIMHBI
JlucuumniuuHa npenojaercs cryaeHTam B 1-m cemectpe. OOwias TpylIOEMKOCTh JAMCLMILIMHBI
COCTaBJIAET 2 €NUHMIEI, 72 aK. Jaca.

Kajennapubiii niian

Ne HanmenoBanue Bunel yuebHoi ATtTecranus MakcumaibHbIN
paznena (Tembl) e TETHHOCTH pasnena Oanmn
JUCITUTUTUHBI (uac.) (dpopma)* 3a paznen®*

bI

o 50N w9
(@]

[IpakTHyeckue

o4
)
=
o,
e
<
2,
5}
s
<
=

Ulexmun

o
—~
)
Q
/M

Pa3zgen 1 — «OcHOBBI XUMHH»

[Tepnognueckas
cucremMa
9JIEMEHTOB B CBETE
TEOPUU CTPOECHUS
aroma.
Xumudeckas CBS3b
U CTPOCHHE
MOJIEKYJT

1 Kucnorno-
OCHOBHEIC B
OKHCIIUTEILHO-
BOCCTaHOBHTEIIHHBI
2 € CBOMCTBa 25 1 4 20
BEIIIECTB
XumMuueckas
KWHETHKA 1
paBHOBeECHE

21 1 20

KU 30
(TUCBMEHHO)

Pa3znea 2 — «DaeKTpoXumMusi»

Mertannsl.
DICKTPOXHUMHUECK
W€ CUCTEMBL. K1
2 3 TanbBanuueckue | 26/4 | 2/2 | 2/2 22 30
(MMCHMEHHO)
SIIEMEHTEHI.

DIEKTPOIU3 COJIEH.

Bua npomeskyTrouHoit
aTTecTalMu

* - COKpallleHHOE€ HaMEHOBaHUE (POPMBI KOHTPOJIS

** - cyMMa MaKCHUMaJlbHbIX OalI0B J0JKHA ObITh paBHa 100 3a ceMecTp, BKIItOUast 3a4eT U (WIN) IK3aMEH
CoxkpallleHHOe HaMMEHOBaHKe (JOPM TEKYILIET0 KOHTPOJIS M aTTECTALUH PA3/IeNIOB:

| OGo3nauenne | IMosiHOe HAMMeHOBAHHE \

72/4 | 412 | 6/2 62 3 40




K1 KonTtpousb 1o utoram

3 3auer

Collepmalme JICKIIHOHHOT'0 KypcCa

Tema JeKnuu. BOl'[pOCbI, OTpaﬁaTLIBaeMLIe Ha JCKIHHU

Bcero
4acoB

Y4yedHO-
METOAMYECKOe
odecrmeyeHue

1

3

Jlekuusa 1. Ilepuoguyeckasi cucremMa 3JieMEHTOB B CBeTe TeOPHH
CTpPOeHMs aToMa. XUMHUYeCKasi CBSA3b H CTPOEHHE MOJIEKY.JI.

1. Ilepuonuueckuii 3akon J[.M1. MenneneeBa u 1Ba 3tana €ro pa3BUTHSL.
2. CrpyKTypa HepuOANYECKON CUCTEMBI 3JIEMEHTOB: MEPUOJIbI, TPYIIIBL.
3. BaneHTHOCTB.

4. OcHOBHBIE BU/IbI U XapaKTEPUCTUKU XUMHUECKON CBA3H.

5. KoBanenTtHas cBA3b. MoHHas CBA3b. /JJOHOpHO-aKLeNTOpHHAs CBS3b.
Bopopoanas cBsize. MeTaymuimyeckast CBSI3b.

1-7

Jeknus 2. Kuca0THO-0CHOBHBIE H OKHCJIUTEIbHO-
BOCCTAHOBHTE/IbHbIE CBOMCTBA BelleCTB. XMMHUYECKasd KHHETHKA M
paBHOBecHe

1. OKMCANTETHLHO-BOCCTAHOBUTEIBHBIEC PEAKIUU.

2. CrenneHb OKHCIICHUS.

3. ITporecchl OKUCIEHUSI U BOCCTAHOBIICHUS.

4. CocraBieHHE  ypaBHEHUM  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuu: METOJOM DJIEKTPOHHOTO OajaHca, HMOHHO-3JEKTPOHHBIM
METOJIOM.

5. XuMmnueckass KUHSTHKA.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMU OT KOHLEHTpAIH
pearupyromnux BEIecTB, 3aK0H ICHCTBUS MaccC, KOHCTaHTa CKOPOCTH.

7. KoHcTaHTa paBHOBECHS TOMOTE€HHBIX U T€TEPOTEeHHBIX MTPOIIECCOB.

8. CMemenne xumuyeckoro pasHosecus u npuniun Jle [larense.

1-7

Jleknus 3. Metasibl. DIIeKTPOXMMHUYECKUE CHCTEMBI.
l'anbBaHn4YecKHe 3JIeMEHTbI. JJIEKTPOJIM3 COJIEeH.

1. Ctpoenue, criocoObl MOJTyYEHHUs, CBOMCTBA METAIIIIOB.

2. PaBHOBecue Ha rpaHulie METAJI—PacTBOpP.

3. DnekTpoaHbIii noteHnran. CTaHIapTHHIN BOJIOPOAHBIN SJIEKTPO/I.

4. Psin cTaHAAPTHBIX JEKTPOAHBIX OTEHLIHUAIIOB.

5. YpaBuenue Hepucra.

6. [anpBaHUYECKUI JIEMEHT.

7. DNEeKTpOABUKYILAs CUJIA HJIEMEHTA.

8. DnekTponu3 pacmiaBoB. PacTBoprMbIe 1 HEPACTBOPUMBIEC aHOIBI.

9. DOmnexkrponu3 pacTBopoB. KaromHble M aHOAHBIE TMPOLIECCHl TMPHU
AIIEKTPOJIN3€E BOJHBIX PACTBOPOB AIEKTPOIUTOB.

10. 3akonb1 Dapanes.

1-7

ITepedyenb npakTu4yeckux pador

Ilepeyensb MpakTH4YeCKUX PadoT - He MPEeAYCMOTPEHbI Y4eOHBIM IIAHOM

Ilepeuyens 1a60paTOpPHBIX padoT

Tema s1aGopaTopHoii pa6oTsl. Bonmpocsl, orpadaTbiBaeMble Ha
JIadOpaTOPHOM 3aHAATHH

Bcero
JacoB

Y4yedHO-
MEeTOANYeCKoe




odecmeyeHue

1

Tema: «KHCJIOTHO-OCHOBHBIE M OKHCJINTEJIbHO-BOCCTAHOBHUTEIbHBIE
CBOJCTBA BelleCcTB
XMMHUYECKOE PABHOBECUE U CKOPOCTh XUMHUYECKON PEAKIIUUA

Tema: «KHCJI0THO-OCHOBHBIE M OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE
CBOliCTBa BellleCTB

XI/IMI/I‘IGCKaﬂ KHMHCTHUKA U paBHOBeCI/Ie»
OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINHI

Tema: «MeTaNbl. DJIeKTPOXUMHYECKHUE CHCTEMBI.
l'anbBaHu4Yeckue 3j1eMeHThI. JJIEKTPOJIN3 COJIei

DJIIEKTPOIHN3

5-7,11

3agaHus JJ1 CaMOCTOSITeJIbHOW PaGoThI CTY1eHTOB

Bomnpocs! 1511 caMOCTOSITEILHOTO U3y4YeHus (3a1aHusl)

Bcero
YacoB

YuyeoHO-
MeTOANYEeCKOoe
odecrieueHue

1

2

3

Ilepuoauyeckasi cucreMa 3JeMEHTOB B CBeTe€ TEOPHUH CTPOEHUSsI
aroMa. XuMHYecKasi CBSI3b U CTPOeHHE MOJIEKYJI.

CBSI3b XUMHHU C JApYyruMu HayKaMu. 3HayeHne XUMUH B CTPOUTEILCTBC U
OPYTUX  OTpacisiX  IPOMBIIIJICHHOCTH.  XHUMHUYECKHE  pacyeThl.
CamocTtosaTenbHas paboTa MO OCHOBHBIM 3aKOHOM xumuu. Hcropus
pa3BUTHUSL MPEACTABICHUM O CTpoeHuH aroma. IlepBble Mopaenu
ctpoenust aroma. l[loHstue o kBaHTOBOM MexaHuke. CocTaBieHUE
AIIEKTPOHHBIX W Trpaduueckux (OopMysl aTOMOB U HOHOB. 3HAUY€HUE
MEePUOINYECKOMN CUCTEMBI SJIEMEHTOB.. PannoakTHUBHOCTE.
DHepreTuyeckre JuarpaMMbl TOMO- U Te€TepOsSICPHBIX JABYX-aTOMHBIX
MOJIEKYJI M1 MOHOB, COCTOSIINX U3 aTOMOB 3JIEMEHTOB BTOPOTO MEPHO/IaA.
Pacuersl pnuHBl cBs3U. B3aumopeiicTBue MexIy MOJIEKyJIaMu.
KommnekcooOpazoBarenu u  Juranjpl. THIBI  KPUCTAJUIMYECKUX
peuierok. da3oBbie IpeBpaIeHUs BEIECTBA

20

1-7

Kucii0THO-0CHOBHBIE " OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIE
CBOJiCTBA BellecTB. XMMHYeCKasi KHHETHKA U PaBHOBecHe
OcHOBHBIE KJacChl HEOpPraHWYecKuX coequHeHui. CamocTosiTeNnbHas
pabota Mo KjaccaM HEOPraHMYECKMX coeAuHeHuil. TunuuHble
OKHCIUTENIM W  BOCCTaHOBMTeNM.  HampaeineHue — mpoTekaHUs
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peaxkuuil. Omnpenenenne
SKBHUBAJIEHTOB OKHMCIIUTENS U BOCCTAHOBUTEN . POk cpelipl B mporeccax
OKHCJICHUSA-BOCCTAHOBJIEHUS. MOJEKYIIPHOCTh U TOPSIOK pEaKLUil.
BnusHue karanuzatopa Ha CKOpOCTh peakuuu. CIOXHBIE pEakiuu.
dopmarnbHas KUHETHKA. O¢pdexTuBHOE BpeMs pEaKIUH.
KBa3upaBHOBECHOE npUOIKEHUE. ComnpspkeHHbIE peaxkuuu.
KBasucranuonapHoe npuOInKeHne sl MOCIe10BaTeIbHbIX PeaKkuit

20

1-7

Merta/uibl.  DJIeKTpOXHUMHYeCKHe cHcTeMbl. [aJbBaHu4YeckHe
3JIEMEHTBbI. DJIEKTPOJIN3 COJIei

22

1-7




Poxnenue snexrporexnuku. Ilpumenenue snexrposmsa. Ilosrydenue
METAJUIOB C HCIOJNb30BAHUEM OIEKTPONIM3A. OJIEKTPOIMTBI U HX
cBorcTBa. ['anpBaHm3anus. IIpumeHeHUe ranbBaHUYECKUX IOKPBITHIA.
KoHIleHTpalnoHHbIE TaJbBAaHUYECKHUE SIIEMEHTHI. AKKYMYJISTOPBI.

PacueTrHo-rpajduueckasi pa6ora He NpeayCMOTPeHA Y4eOHBIM IJIAHOM
KypcoBas paGora He npeagycMOTpeHa Y4eOHbIM MJIAHOM

Oo6pa3zoBaresibHbIE TEXHOJIOTHHU

[Ipu peanmuzamuu yyeOHOro Marepuajga Kypca «XUMHUS»  HUCIOJIB3YIOTCA  pa3IMuHbIE
o0Opa3oBaTellbHbIE TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3MaHUIO0 aTrMocdepsl CBOOOAHON W TBOPYECKOM
JMCKYCCUU KaKk MEXAY IpErnoJiaBaTeseM M CTYAEHTaMM, Tak U B CTyldeHueckoi rpynme. llenpio npu 3tom
SBJIIETCS BBIPAOOTKAa Yy CTYAEHTOB HAaBBIKOB M KOMIIETEHIMH, MO3BOJISIONIUX CAaMOCTOSITEIbBHO BECTU
HCCIIEIOBATENIbCKYIO U HAyYHO-TI€arorMuecKyo padbory.

AyIUTOpHBIE 3aHATHS MPOBOAATCS B BUJE JIEKIUH C ucnojb3oBaHueM [IK m kommbroTepHOro
MIPOEKTOpa, MPaKTUUYECKUX 3aHATUH, ¢ ucnosb3oBanueM [IK npu nposenenun pacuetoB. CamocTosiTenbHas
paboTa CTYAEHTOB MIPOBOAUTCSA 101 PYKOBOJCTBOM IIpenojaBaresnieli, C 0ka3aHUEM KOHCYJIbTAllui U IOMOIIHU
IIpU MOATOTOBKE K KOHTPOJIbHBIM paboTaM, BHIIOJHEHUH JIOMAIIHUX 3aJJaHUI

DoH/ OLICHOYHBIX CPEACTB

@OHJT OLIEHOYHBIX CPEACTB MO TUCIHUIUIMHE OOECIeYynBaeT IMPOBEPKY OCBOCHHUS IJIAHUPYEMBbIX
pe3ynbTaToB 00ydeHHs] (KOMIETEHIMH W MX HMHIUKATOPOB) IOCPEACTBOM MEPONPUATHI TEKYILEro,
pY6e)KHOFO nu HpOMe)KYTOqHOFO KOHTpOJ'IfI 110 TUCIIUITIINHEC.

Cas13b Mexay GOpMUPYEMBIMU KOMIETEHIIMAMU U (popMamMH KOHTPOJISL KX OCBOEHUS IIPEJICTABIICHA B
crienyromnen Tabumiie:

HaunmenoBanme
Ne Kona 1 HauMeHOBaHWE UHIUKATOPa HaumenoBanue

KOHTPOJIUPYEMBIX .
n/n JOCTH)KEHUS] KOMITETCHITU I OIICHOYHOTO CPECTBA
pasnenoB (TEMbI)

Bxo1HOI KOHTPOJIb
VYKE-1 Bompocsr BxogHOTO
KOHTPOJISA (YCTHO)

1 | BxoaHO# KOHTPOJIb

ATTeCTaLII/IH Pas3aciioB, TCKYI_HI/Iﬁ KOHTPOJIb YCIICBAEMOCTH

2 Pasnen 1 «OcHOBEI VKE -1; YKII-3; OIIK- 1. Hoxmnan — (ycTHO)
XUMUW)
KoHTpoJb o uroram
- (MUCHMEHHO)
3 Pasnen 2 VKE -1; YKII-3; OIIK- 1. Joxmnan — (ycTHO)
«DIEKTPOXUMHUSD)
KoHTpoJb o uroram
- (MUCHMEHHO)
[IpomMexxyrodHas aTTecTanus
4 3auer VKE -1; YKII-3; OITK- 1. Bompoc! k sauery

(ycTHO)

BxoaHoit KOHTPOJIb NPCAHAZHAYUCH JIS BBIABJICHUA HpO6CJIOB B 3HAHUAX CTYACHTOB U TOTOBHOCTH UX
K TIIOJIYYCHHUIO HOBBIX 3HAHUM. OI_IeHO‘IHLIe CpeACTBa Id BXOAHOI'O KOHTPOJIA MTPCACTABIIAIOT coboi
TECTUPOBAHUEC, KOTOPOC BBLAAIOTCA CTYACHTAM B MHCbMEHHOU (l)opMe.

Ilepeyens BONIPOCOB BXOAHOI0 KOHTPOJIS
(TecTupoBanme)
1. K kucinoTam 0THOCHTCS KaXk10€ U3 BELIECTB, YKa3aHHBIX B PsLy
1) H2S, HNOs, HBr 3) HC1, H2S04, KCI



2) HI, HsP04, NH3 4) HCI Og4, CHs, H2S

2. B mopsake ycuiieHUs HEMETAITIMYECKUX CBOMCTB XMMHUYECKHE 3JIEMEHTHI PACIIOJIOKEHBI B
pany

1)P—-S— CI 3)0—»S—Se

2)N— P — As 4)S—>P— Si

3. ATOM XJIOpa UMEET paclpeieIeHUe SIEKTPOHOB IO CIOSM:

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

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

4. B coenmuHeHMHM ¢ BOJOpPOJOM CTENEHb OKHUCICHHS -2 BCETAa HWMEET KaXKIbIH M3 OBYX
XUMHUYECKHUX 3JIEMEHTOB:

1)0, S 3)0,C

2)S,N 4) S, Cl1

S. Peakmust ropenns ammuaka, ypasaenue kotopoir 4NHs + 302 = 2Nz + 6H20 +Q, sBisiercst
peakuuen

1) 6e3 U3MEHEHUs CTENCHEH OKUCIICHHS, KaTATHTHYECKOM, 9K30TEPMUUCCKOM

2) ¢ UI3MEHEHHUEM CTETICHEH OKUCIICHHSI, HeKaTATUTHYECKOM, SHI0TEPMHUYUECKOM
3) ¢ U3MEHEHHEM CTETIECHEH OKUCICHHSI, HeKaTaTMTHYECKOM, 9K30 TEPMUIECKOM
4) Ge3 U3MEHEHHUs CTETIEHEH OKUCIICHHS, HEKaTATUTHYECKOM, 9K30 TEPMUYECKOM

6. Nonbl Boopoa 1 KUCIOTHOTO OCTaTKa MPH AMEKTPOJIUTUYECKON JUCCOLMAuu 00pa3yoT
1) NaH2P04 u NasP04 3) HNOz 1 NH3
2) H2S04 u HBr 4) K2Si03 u HC1
7. B COOTBETCTBMM C COKPAIIEHHHIM MOHHBIM ypaBHeHHmeM Cu?* + 20H =
Cu(OH)2 B3anMOIEHUCTBYIOT
1) CuS04 u Fe(OH): 3) Cu2S03 u NaOH
2) CuClz u Ca(OH)2 4) KOH u Cu2S
8. OKcur MarHusi pearupyer ¢
1) CuO 3) HNOs
2) Ca(OH)2 4) KOH
9. OcHOBaHKE U COJIb 00PA3yIOTCS IPU B3aUMOICHCTBUN
1) Ba(OH)2 u KNOs 3) Cu(OH)2 u ZnCl;
2) NaOH u Fez(S04)s 4) KOH u H2S04
10. B mepuoje HeMeTalIMYEeCKUE CBOMCTBA XMMHUYECKUX 3JIEMEHTOB C YBEJIMYECHHEM aTOMHOIO

HOMCpa YCHUIIMBAKOTCA, IIOTOMY 4YTO

1) HC UBMCHACTCA YUCJIO SJICKTPOHHBIX CJIOEB B aTOMEC

2) HU3MCHACTCA BAJICHTHOCTD 3JICMCHTOB B BOJOPOJHBIX COCAMHCHUAX
3) YMCHBIIACTCA YHUCJIO DJICKTPOHOB BHCIIHETO 3JICKTPOHHOT'O CJIOA
4) YBESIIMYUBACTCA YUCJIO 3JICKTPOHOB BHCIIHETO JICKTPOHHOI'O CJIOA

TeKYH_IHﬁ KOHTPOJIb — 9TO HCIIPCPBIBHO OCYH_ICCTBJIHCMHﬁ MOHHUTOPHHT YPOBHS YCBOCHUS 3HAHWUM U

(dbopMHpOBaHKS YMEHUI M HABBIKOB B T€YEHUE ceMecTpa. TeKyluii KOHTPOJIb 3HAHUH, YMEHUH W HABBIKOB
CTYICHTOB OCYIIECTBJIICTCS B XOJ€ Y4eOHBIX (ayIUTOPHBIX) 3aHATHH, NMPOBOJMMBIX IO PACHHCAHHMIO.
dopmMamMH TEKyLIETO KOHTPOJIS BBICTYNAIOT OMPOCHI Ha MPAKTHUECKUX 3aHSATHAX, PEIICHHE KOHTPOJBHBIX
paboT, HoKJa/Ibl U pedepaTsl.

Ilepeyennb TeM A/ MOATOTOBKH JA0KJIa/Aa
1) BuoTexHOJOTHs U TeHHast HHKeHepHs - TexHoJorun X XI Beka.
2) HanotexHoyoruss Kak HPHOPUTETHOE HAMpABICHUE pa3BUTHS HAyKH W MPOU3BOJCTBA B

Poccniickoit denepanuu.

3) CoBpeMeHHBbIE METOIbI 00€33apayKMBAHUS BOJIBL.

4) AnnoTponHs METaJIOB.

5) XKuznb u pestenvHocTh J. 1. Menneneena.

6) «IlepuomuueckoMy 3aKOHY OyayIllee HE TPO3UT PA3PYILICHHEM. ..>»

7) Cuntes 114-ro snemenra - TpuyMd poCCUHCKUX (PH3UKOB-SIEPIIMKOB.



8) M3orormsl Bogopoaa.

9) Ucnonb3oBaHKe paJIMOAKTUBHBIX H30TOMOB B TEXHHUYECKHUX LEIISX.

10) PeHTreHOBCKOE M3IIy4CHUE U €0 UCIIOJIb30BAHUE B TEXHUKE H METUIIMHE.

11) TIna3ma - 4eTBEepTOE COCTOSIHUE BEIICCTBA.

12) AmopddHbie BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

13) OxpaHa OKpyKarolIei cpebl 0T XUMUYECKOTO 3arpsisHeHus. KoindyecTBeHHbIE XapaKTePUCTUKU
3arps3HEHUS] OKPYKAIOMIEH CpeIbl.

14) Xwusub u gesrenapHocth C. Appenunyca.

15) Briiaj 0TEHYeCTBEHHBIX YUCHBIX B PA3BUTUE TCOPUH AIECKTPOJIUTUICCKON AUCCOIHAIUH.

16) Mcnonb3oBaHHe MHUHEPAIBHBIX KUCIOT HA TPSANPUSATHIX PA3ITUYHOTO MPOQUIIS.

17) BupTtyanbHOE MOJICIIMPOBAHNE XUMUYECKHIX MPOIECCOB.

18) DreKTpoiu3 pacTBOPOB AIIEKTPOJIUTOB.

19) DrexTposu3 pacIuiaBoOB 3JIEKTPOJIUTOB.

20) TlpakTtuyeckoe MIpUMEHEHHE AIIEKTPOJIN3A: paduHHpOBaHUE, rajbBaHOIUIACTHKA,
rabBaHOCTETHSI.

21) Ponb MeTaJuUIOB B HCTOPUM YEJIOBEYECKOM IMBWIIM3AIMH. VICTOpUS OTEUECTBEHHOUN 4epHOM
MeTauryprud. COBpeMEHHOE METaJLTypTrHIeCcKOe MPOU3BOICTBO.

22) Vcropusi OTEYeCTBEHHON IBETHOW MeTaTyprud. Pojib METaqsioB W CIUIABOB B HAYYHO-
TEXHUYIECKOM TIpOTpecce.

23) Koppo3wsi MeTaIoB ¥ CIIOCOOBI 3alUTHI OT KOPPO3HH.

24) VuepTHbIe WK OJaropoHbIC Ta3bl.

25) Poskaarorue Coyu - raJoreHbl.

26) McTopwst IIBEICKOM CITUYKH.

27) CoBpeMeHHbIC PE/ICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUSL.

28) XuMus yrieBoJOPOIHOIO ChIPhs U MOs OyayIast mpodeccus.

29) YTraeBo0poHOE TOIUTMBO, €r0 BH/IbI U Ha3HAYCHHE.

30) CpapouHOE POU3BOJICTBO M POJIb XUMHH YIJIEBOJOPOJIOB B HEM.

ATTecTanus paszzena 1Mo JUCIUIIMHE MPOBOJUTCS B MUChMEHHOW (opme KOHTpOJIbHOW paboThl. Ha
paboty orBoautcs 40 MUHYT.

ATTectanus pasziena Mo JUCHMILIMHE - CHCTEMa CTaHAAPTHU3WPOBAHHBIX 33JaHUN, IMO3BOJISIONIAS
aBTOMATU3UPOBATh MPOIIEAYPY U3MEPEHUSI YPOBHS 3HAHUI 1 YMEHUI 00y4aromerocs.

KonTpoJb no uroram (KOHTpoJibHasi padora)
Bapuant Ne 1

1. K kakuM KjaccaM HEOPraHMYECKHMX COEAMHEHUH (OKCHJ, NEepOKCH[, KHUCIOTa, OCHOBAaHMUE,
aM(doTepHBI THAPOKCHU, COJIb) OTHOCATCS yka3zaHHbIe BemecTBa: NaOH, KCl, NaHSO4, CO2?

2. K kakum nepuofny, rpynne ¥ noarpymne nepuoandeckoil cucrems! .M. MenneneeBa oTHocATCS
JIEMEHTHI LIMHK U XJI0p?

3. CocTaBbTe ypaBHEHMSI JIEKTPOIUTUUECKON TMCCOLMALINN CIEIYIOIUX BEIECTB!

H2S03 —

AlCl3, —

Fe(OH)3. —

4. CocTaBbTE MOJIEKYJIIPHBIE YPABHEHUS CIEIYIOIINX PEAKIIAMN:

MnSO4 + NaOH —

KNO3 + H2SO4 —

5. Uemy paBHa cTeeHb OKUCIEHHs aTOMOB MapraHia 1 cepsl B KMnO4 u H2S?

6. PaccuuTaiite MaccoByto oo (po1eHTs) yriaepoaa B metane (CHy,).

7. YCTaHOBUTE COOTBETCTBHE MEKIY HA3BaHHWEM BEIECTBA M TUIIOM KPUCTAJUIMYECKON PEIIETKH.
(OtBer 3anuImMTe B BUAE NOCIEI0BATEIBHOCTH OYKB.)

1) Xnopuna HaTpus. a) MonexynsipHasi.
2) Anmas. 0) MeTtannnueckasl.
3) Xmop. B) NonHnas.



4) LHuuk. r) ATOMHasl.

OTBET e,

8. Pacmionoxxute (popMysibl CIEAYIOMIMX BELIECTB M0 YOBIBAHUIO CTETIEHU OKHUCIICHHUS aToMa a30Ta.
(OtBeT 3anummTe B BUJIE MOCIEAOBATEILHOCTH HHUPP.)

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

OTBET o, .

9. B rpynnax ¢ Bo3pactaHueM MOPSAKOBOIO HOMEpA paJuyCchl aTOMOB
OTBET e,
10. Okcuny SO2 COOTBETCTBYET FI/IZ[pOKCI/III, (hOpMYyITa KOTOPOTO ..vvenveennnnnn.
Bapuant Ne 2

1. K kakuM KiaccaM HEOPraHMYEeCKMX COCIUHEHUN (OKCUZ, NEPOKCUJ, KHUCIOTa, OCHOBAHUE,
amM(pOTEPHBINA THAPOKCHUI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPOs, Ba(OH)2, ZnO, H,S?

2. K xakuM mepuojy, TpymIe U noJarpymnme nepuoamdeckoi cuctemsl J[.1. MenneneeBa oTHOCSTCS
AJIEMEHTHI HATPUM U KUCTIOPO?

3. CocraBbTe ypaBHEHHS IEKTPOIUTUICCKON TUCCOIMAIINHN CIIEAYIOIINX BEIIECTB:

H2S04 —

HF —

Cu(OH)2 —

Ca(NO3), —

4. CocraBbTe MOJIEKYJISIPHbIE YPABHEHUS CIETYIOLIUX PEaKIni:

MgSO4 + NaCl —

Fe(OH)2 + HNO3 —

5. Uemy paBHa cTernieHb OKUCIIEHHs aToMOB xytopa U hocdopa B KC1O3 u P4O10?

6. PaccumraiiTe, CKOJIBKO MOJIb Ta3a COAEpKHUTCSA B 224 1 rasza mpH H. y. (U3BECTHO, YTO TIpH H. y. |
MOJIb Ta3a 3aHUMaeT 22,4 ).

7. YCcTaHOBHUTE COOTBETCTBHE MEXJy Ha3BaHHEM BEIIECTBA M TUIIOM KPUCTAIIIMYECKON PEIIETKH.
(OTBeT 3anuImuMTe B BUJIE MMOCIEI0BATEIILHOCTH OYKB.)

1) Xmopua kanws. a) MonekysipHas.
2) Anmas. 0) Mertamnaeckasi.
3) Hox. B) MonHas.

4) Keneso. r) ATOMHas.
OTBET: ciiiiiiiiii i,

8. Pacnonoxxure ¢hopMysbl CAEIYIOMIMX BEIIECTB [0 YOBIBAHUIO CTENIEHU OKHCIEHHS aToMa a30Ta.
(OTBeT 3anummTe B BUJE MMOCIEA0BATEIILHOCTH 1TUDDP.)

1) N2; 2) N20; 3) NHz; 4) N20Os.

OTBET: ciiiiiiiiiiii i, .

9. B mepuoaax ¢ Bo3pacTaHUEM MOPSAKOBOIO HOMEPA PATHYCHl ATOMOB ......vveenennannn.. .

10. Oxcuny BaO cooTBeTcTBYET rUApOKCU, POPMYTA KOTOPOTO ..vv'neenennnnne.

HpOMe)KYTO‘IHaSI arrecranusa OCymieCTBIISACTCA B (I)opMe 3a4€Ta.

HpOMe)KYTO‘IHaSI arrecranusa 110 AUCHUIIIIMHC B COOTBCTCTBHHU C y‘IC6HBIM IIJIAaHOM HaIIpaBJICHUS
IIpOBOAUTCA B (bopMe 3a4yeTa. 3adeT II0 AUCHUILIMHE TPCACTABIIACT c000#1 UTOTOBOE MCIBITAaHUE IO
HpO(beCCHOHaJIBHO'OpI/IeHTI/IpOBaHHHM Hp06J'IeMaM, YCTaHaBJIMBAKOIICEC COOTBECTCTBHUC IMOATOTOBJIICHHOCTH
CTYACHTOB Tpe60BaHI/I${M O6p830BaTeJ'IBHOFO CTaHaapTa. 3auer MMpOBOAUTCA C LCJIBIHO MPOBCPKU YPOBHIA U
KaducCTBa (l)OpCI/IpOBaHHOCTI/I KOMIIETCHIIUN B paMKax COOTBETCTBYIOIICTO JTalla U IMO3BOJISICT BBIIBUTH U
OLCHUTH TCOPETHUYCCKYIO U MMPAKTUUCCKYIO ITOATOTOBKY CTYACHTA I PCIICHUA HpO(I)eCCI/IOHaJ'ILHLIX 3aaay.

Bonpochl BBIXOHOT0 KOHTPOJIs (3a4eT)
1. IlpeameT u 3a1a4u XUMUHU. Y CIIEXH COBPEMEHHON XUMUH.
2. OcHoBHbIC IOHATHS XUMHH. OCHOBHBIC 3aKOHBI XUMUH.



3. Ctpoennst atoma. CocraB aroMHbIX saep. M3orombl, wu300apel SnepHas Mojenb aroma
(Pesepdpopn). Teopuss Ilmanka. Ilocrymaret bopa. KoprmyckynsipHO-BOTHOBBIE CBOWMCTBA 3JIEKTPOHA.
VYpaBHenue ne-bpoiiis.

4. KBantoBble uymcna: rinaBaHoe (n), opOutampHoe (), marHuTHOE (M) W crnMHOBOE (S); UX
XapaKTEPUCTUKU U B3aUMOCBS3b.

5. Ipunuun Ilaynu; cnencrBus u3 npunuuna Ilaymu. IlpuHnun HauMmeHblled SHEpruu (IpaBuiia
Kineukosckoro). [IpaBuno Xynna.

6. DnekrpoHHbIe U Tpaduueckue Gpopmynsl. DNeKTpoHHBIE aHANoTH. HopManbHOEe U BO3OYXICHHOE
COCTOSIHUE aTOMOB.

7. Ilepuonnueckuit 3akoH U nepuoanyeckas cucrema .M. Menneneesa. 3akon Mo3znu. [lepuoas u
IPYIIIbI B CBETE TEOPUU CTPOEHUS aTOMa. BaleHTHOCTh aTOMOB.

8. l3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB B
3aBUCHUMOCTH OT CTEIIEHU OKUCIIEHUSI JIEMEHTA, OT nojoxkeHus B Tabnuue J.M. Menneneesa.

9. OKHMCITUTENFHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHb okucieHus. [Iporecchl OKUCIEHUS U
BOCCTAHOBJICHUSA. THUIBI OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA. TUMUYHBIE OKHUCIUTEIH |
BOCCTaHOBUTEJIH.

10. Meroabl cocTaBIeHHE YPaBHEHUH OKHCIMTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIMU: AJIEKTPOHHOTO
OanaHca, HIOHHO-3JIEKTPOHHBIH.

11. Xumunueckasi cBsi3b. OCHOBHBIE BUIbl M XapaKTEPUCTUKU XUMHUECKOW cBs3u. KoBaneHTHas
CB3b. MexaHu3M 00pa3oBaHWsS KOBAJICHTHOW CBsi3u. MeToj BaJeHTHBIX cBsize. Haceimaemocts u
HaIpaBJIEHHOCTh KOBAJICHTHOM CBs3U. [losispHast koBasleHTHas! CBS3b.

12. Nonnas cBs3b. Teopust Koccens. Metamnmmndeckast CBS3b.

13. BomopoaHas cBs3b. B3ammopeiicTBue Mexay MojeKyidamu. J[OHOpPHOAKIENTOPHHAS CBS3b.
KommnekcHbie coennHeHusl.

14. OcHOBHBIE TOHATUS XUMHUYECKOW TEepPMOJIMHAMHUKU. BHYTpeHHsis BSHeprus ¥ SHTaJIbIUA
cucteMbl. TemoBbie 3(pGEKThl XUMUYECKUX peakiuid. TepMoXuMuueckne ypaBHEHHUs. 3akoHbI ['ecca.
OHTaNBIH 00pa30BaHUsA XUMUUYECKUX COCTUHECHHM.

15. CxopocTh XUMHYECKUX PEAKIU B TOMOTEHHBIX CHCTEMaX. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKUX
peaKkuuii 0T KOHIEHTpaUK. 3aKoH AeiicTBHS Macc. KoHCTaHTa CKOPOCTH peakiyu.

16. 3aBUCUMOCTh CKOPOCTH XHMHYECKHUX PEAKIUWA OT NPHPOABl U TEMIEpaTypbl. HEPTHs
axktuBaiuu. [Ipasuno Bant-I'odhda. YpaBHenue Apperuyca.

17. CxopocTh XMMHYECKHX pEaKUUid B TETEPOreHHBbIX CHUCTeMaX. 3aKOH JEWCTBHUS Macc s
TFE€TEPOre€HHBIX PEAKIIHA.

18. TlonsTue o karanusze M Karajauzaropax. MexaHu3M JeicTBHs KaTanu3atopa. 19. OOpaTumbie
peakuun. PaBHOBecHOe cocTosiHME cuUcTeMbl. KOHCTaHTa paBHOBECHS JUIsi TOMOIE€HHBIX U I€T€pOre€HHBIX
cucteM. [lpunmun Jle [llarenve. BunusHue naBneHus, Temmeparypbl, KOHLIEHTPAlUM Ha CMELICHUE
XUMHUYECKOTO PAaBHOBECHS.

20. JucnepcHble cucteMbl, ux kinaccubukanus PactBopel. XuMudeckas TeOpHUs PacTBOPOB.
CriocoObI BBIpa)KEHUST KOJIMYECTBEHHOTO COCTaBa PacTBOPOB. PacTBOPUMOCTB.

21. OOmue cBoiicTBa pacTBOpoB. 3akoHbl Payms. Ocmotuyeckoe naBneHue, 3akoH Bant-T'odda.
XHUMHUYECKOE paBHOBECHE B pacTBOpax.

22. BonHble pacTBOPHI OJEKTPOJUTOB. Teopus sNeKTponuTUYECKOM aucconuanuu. [Iporece
muccouuanuu. CunbHble W cia0bie 37eKTpoduThl. CTerneHb M KOHCTaHTa AMCCOIMAIMH. AKTUBHOCTD.
ManopactBopumsle 3neKkTpoauTsl. [Iponssenenue pacrsopumoctu (I1P).

23. DneKkTpoiuTHYecKas AUCCOIHAIUs BOAbl. BomopoaHbIil moka3aTens cpeabl. UHANKATOPHI

24. CylHOCTh AIIEKTPONN3a. JJEKTPOJIM3 paciiiaBoB. PacTBopuMble M HEPACTBOPHUMBIC AHOIBI.
BropuuHsle poieccel MpH AIEKTPOIIH3E.

25. Katonuble U aHO/HBIE MPOIIECCHI MPU AIEKTPOJIU3E BOJHBIX PACTBOPOB AJIEKTPOIUTOB. 3aKOHBI
®apanes. Beixona 1o Toxy.

26. Kopposuss meramnoB. Krnaccuduxamnust KOppo3HMOHHBIX TMPOIECCOB. XHUMHYECKas KOPPO3Hs
(razoBast KOppo3Wsi, KOppo3usi B HednekTposuTax). KuHertmka xumudeckoil kopposun. Kosdduiment
CIUIOIIHOCTH.

27. DNeKTpOXUMHUECKasi KOPPO3Us; €€ BUAbI U CyITHOCTh. Koppo3usi ¢ BOJOPOAHON M KHUCIOPOIHOM
JETOIApU3ALUEN.



28. Kmaccudukanus METOJOB 3allUThl METAUIOB M CIUIABOB OT KOPpO3uU. MeTalmnvecKue
3alIUTHBIE TOKPHITUS (KaTOAHbIE U aHOAHBIC). HemeTarmuinyeckne 3aiuTHbIe TOKPBITHS.

29. DIEeKTPOXUMHYECKUE METO/IbI 3alIUTHI (IPOTEKTOPHAS 3aIUTa, KAaTOIHAS 3alUTa).

30. M3meHeHne CBOWCTB KOPPO3MOHHOM Cpeabl: MHIMOMTOPHI KOPPO3HMH, MX KiIaccHu(UKauus H
MEXaHHU3M JICCTBHS.

I kaabl olleHKH 00pa30BaTeJbHbIX 10CTHKEH Ui

Bbanibl
(uToroBou OcBoenue
. . . TpeGoBanus K 3HAHUIM
PEUTHUHIOBON | KOMIeTeH Mt
OLICHKN)
100-85 [IpoaBunyTeiit | OTBETHI Ha [OCTaBJICHHBIE BOMPOCHI IOJHBIC, YETKHE U
YPOBEHb pa3BepHyThie. PemieHMs 3amad  JIOTUYHBI, JOKa3aTelIbHBI U
JEMOHCTPUPYIOT ~aHAJIUTUYECKHE W TBOPYECKHE CIIOCOOHOCTH
CTYJ/ICHTA.
84-70 Cpenuuit JlaroTcs moJIHBIE OTBETHI HAa IOCTABJIEHHBIE BOINpPOCHL [lokazaHo
YPOBEHb YMEHHUE BBIICNSTh MPHYNHHO-CIIEACTBEHHBIE CBs3U. [Ipu perneHun
3a1ad JIOMYIICHBl HE3HAYHMTENBbHBIC OINMOKH, HCIPABICHHBIE C
MTOMOTIIBIO «HABOISAIINX» BOIIPOCOB TPEOIaBATEIIS.
69-60 bazoBsrii OTBeTBl Ha BONPOCHI M  pEIICHUS TIOCTAaBICHHBIX  3amad
YPOBEHb HEJIOCTaTOYHO TIOJTHEIE. JIOTHKA W MOCIIeI0BAaTEIbHOCTh B PEIICHUH
3aJa4 UMEIOT HapyleHus. B 0TBeTax OTCYTCTBYIOT BBIBOJIBL.

YueOHo-MeTOANYecKOEe U MHPOPMAIIHOHHOE O0ecTiedeHue
Y4eOHOH TUCHUIINHBI
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NpakTUKyMm: yuyeOHuk / D.A. Anekcanaposa. - Cankr-IlerepOypr: Jlanp, 2019. - 396 c. Pexum nocryna:
https://e.lanbook.com/book/116356.

5. bynanos B.B., Jlomosa T.H., Pri6kun B.B. Xumuueckas kuneruka: y4. nocodue / B.B bynanos,
T.H. Jlomosa, B.B. Peiokun. — CI106: Jlans, 2014. — 288 c. https://e.lanbook.com/book/42196

6. biunoB JI.H. C60opHuK 33124 ¥ ynpakxHeHU# 1o obuieit xumun: yuebnoe nocodue / JI.H. binnos,
WNJI.  Ileppunoa, T.B. Coxonoa. —  Canxrt-IlerepObypr: Jlamp, 2016. — 188 «c.
https://e.lanbook.com/reader/book/75504/#40.

7. ep6una H.A., Tumommna H.M. Meroauueckue yka3aHus kK jJabopatopHoit pabote «CKOpoCTb
XUMUYECKOHN peakui 1 XuMu4eckoe paBHoBecum». - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

8. CunuupiHa W.H. Mertoauueckue ykazaHus K JjabopaTopHoil pabote «OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE peakum». - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

9. Cununpina W.H., Tumommna H.M. Meroanuyeckue ykazaHusi K jabopaTtopHoil pabote
«QNEeKTpOJIMTHYECKas auccouuanus». - banakoso: BUTU HUAY MU®DU, 2021. - 16 c.

10. Cununpiaa U.H. Metonudeckue yka3aHus K 1JabopaTopHOU paboTe «ieKTpoiaus». - barakoso:
BUTHN HUAY MUDU, 2021. - 16 c.
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IIporpammuoe odecnieuenne u UuTepHeT-pecypcenl:

- IpoLecC peaau3aluu 00pa30BaTEJIbHON NPOrpaMMbl MO JIUCLHUIUIMHE «XUMUS» OOecnedeH
HEOOXOJMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MporpaMMHoro odecriedenus: « Wordy, «Power Point» «Excel»;

- MepeyYeHb pPecypcoB MH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW ceTn «MHTepHeT» HeoOXOAUMBIX
U1 OCBOCHUS JUCLIUTUINHBL:

1. Xumus g Bcex: WIIIOCTPUPOBAHHbIE MaTepUalIbl IO OOLIEl, OpraHnYecKOd U HEOPraHUYECKOM
XuMuH [ DnekTpoHHbIi pecypc] — Pesxxum mocryna: https://Ibz.ru/metodist/iumk/chemistry/e-r.php

2. XuMmudeckue Haykm u oOpa3oBaHue [DNeKTpoHHBIM pecypc] — Pexum jgocryna:
http://www.chem.msu.su/rus/

MarepuajibHO-TeXHHYeCKoOe o0ecrieyeHre y4eOHOH TUCHUTITIHHBI

JIeKMOHHbIE  3aHATHUSI TPOBOJAATCA B  CIEUUAIM3UPOBAHHBIX  ayJUTOPHUSX, OCHAIIEHHBIX
MYJbTUMEIUNHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHSI MPOBOJATCS B J1a0OpaTOpUH, OCHAIIECHHOMN
CTaH/IaPTHBIMU KOMIUIEKTaAMU OTEUYECTBEHHBIX IPUOOPOB, XUMUYECKON MOCY/IbI, PEAKTHBOB.

Y4eOHO-MeToqUYEeCKHE PEKOMEHAANH Il CTY/IEHTOB

1. Vkasanus ons npociywusanus iekyui

[Tepen HavayioM 3aHATHUH BHHUMATEIBHO O3HAKOMHUTHCS C YYCOHBIM IIAHOM TIPOBEICHUS JICKIIUH U
CIIUCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[Tepen mocereHreM OYEpETHON JICKIIMH OCBEXKUTH B MAMSATH OCHOBHBIC KOHIICTIIIMH TPOHICHHOTO
panee Matepuana. [loaroToBUTH MpH HEOOXOIMMOCTH BOIIPOCH! MpenoaaBareto. He Hago omacatbes, 4ToO
BOIIPOCHI MOTYT OBITH MPOCTHIMH.

Ha ek 0OCHOBHOE BHUMAHHE CIIEyeT YICIATh He popMylaM M MaTeMaTHYeCKHM BBIKJIAJKaM, a
COJIEP’KaHUIO U3Y4aeMbIX BOIIPOCOB, OMPEIEIICHUSM U IOCTAHOBKAM 3ajau.

B mpouecce m3ydeHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOKHOCTH YacTO BO3BpAIlaThCs K
OCHOBHBIM TMOHATHSIM M METOJAaM pelIeHUs 3ajgad (34ech BO3MOKEH BBIOOPOYHBIN KOHTPOJb 3HAHUMN
CTYJICHTOB).

XKenarenbHO UCHONB30BaTh KOHCHEKTHI  JIGKIHMH, B KOTOPBIX HCIOJIB3yeTCS  MPUHATAs
MpernoaBaTesieM CUCTeMa 0003HAYEHUIA.

Jliia 6onee moapoOHOTO U3Y4YeHHUs Kypca cieqyeT paboTaTh ¢ peKOMEHJAOBAHHBIMU JIMTEPATYPHBIMU
MCTOYHUKAMHU U BHOBB MOSBIISIOUIUMUCST HICTOYHUKAMH.

2. Vkazanus 0ns evlnoanenus 1a00pamopHulx pabom

CobmonaTh TpeOOBaHUS TEXHUKU 0€30IIaCHOCTH, JUIsl 4YEro MPOCIYIIaTh HEOOXOAUMbIE pa3bICHEHUS
0 MPaBUJIBHOCTH MOBEJCHHUS B TAOOPATOPHH.

[lepen BbImonHEHHEM JAOOPATOPHON pPabOTHI MPOBECTH CAMOCTOSITENILHO MOJIrOTOBKY K padore
U3Y4YMB OCHOBHBIE TEOPETHYECKHUE IIOJIO)KEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO [UIsl OCMBICIEHHOTO
BBITIOJTHEHUS PaOOTHI.

B npouiecce BbInoaHeHHs pabOTHI CleIyeT MOCTOSHHO 00IAThCS C MPErno/iaBaTeieM, He J0MyCcKas 1Mo
BO3MOYHOCTHU HETIPABUJIBHBIX CHCTBUIA.

OcHOBHBIE Pe3yIbTaThl SKCIIEPUMEHTOB HEOOX0IMMO 3aUKCHPOBATH B TMCbMEHHOM BH/IE.

[Ipu cpaye 3ayera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHOW paboTe, rie MOKHBI OBITH
OTpaX€HbI OCHOBHBIE PE3YIbTATHI U BHIBOIBI.

3. Vkasanus ona evinoninenus camocmosmenbHot pabomuol

[TonyunTs y mnpemogaBaTensi 3aJaHWE€ U CIHCOK PEKOMEHIOBAHHOW nuTeparyphl. M3yuenue
TEOPETUYECKUX BOMPOCOB CIEAYET MPOBOIUTH MO BO3MOXKHOCTU CaMOCTOSITENBHO, HO TPU 3aTPYAHEHUIX
oOpartarbscs K mMpenoaaBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOAeTaHHON paboTe.

[Ipu BbIMONHEHUH (POHTATBHBIX 33aJaHUI MO YCMOTPEHUIO MperojaBaTelnss padoTa MOXKET ObITh
OIlcHeHa 0e3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJbHBIC BOIMPOCHI, MPHU YCIOBUU aKTUBHOM
CaMOCTOSITEILHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIHHBIE BOTIPOCHI.

Mertoanyeckue peKoOMeHAALMH AJIA penogaBarTeaen
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1. Vkazanus ons nposedenus nekyuii

Ha nepBoii BBOHOM JIeKIMU cAenaTh o0muii 0030p copep:kaHus Kypca U OTMETUTh HOBBIE METOJIbI
MOJXOAbl K PELICHUIO 3a]ad, pacCMaTPHBAEMBIX B Kypce, OBECTH JO CTYIEHTOB TpeOoBaHUs Kadeapsl,
OTBETHUTH HA BOIIPOCHI.

[Ipy mOArOTOBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOJMMO TpOAyMaTh IUIAaH €ro MpOBEACHUS,
COoJiepKaHUe BCTYIHTEIbHON, OCHOBHON M 3aKJIIOYMTEIBHON YacTH JICKIMH, O3HAKOMHUTHCS C HOBHHKAMHU
y4eOHON M METOJIUYECKOW JIUTepaTypbl, MyOJUKAIMSAMH TEPHUOJUUECKON TeYaTh MO TeME JIGKIIMOHHOTO
3aHATUS. YTOYHUTH IUIAH TPOBEJCHHUS CEMHUHAPCKOTO 3aHATHS MO Teme JieKuuu. llepen wu3noxeHueMm
TEKYIIET0 JICKIIMOHHOTO MaTepHaja HAlOMHHTh 00 OCHOBHBIX HTOTax, JOCTUTHYTBIX Ha TPEIbIIYIINX
nexiusx. C 3TOH 1enplo 3a7aTh HECKOJIBKO BOIIPOCOB ayJUTOPHH U OCYIIECTBHTH BBHIOOPOYHBIA KOHTPOJIb
3HaHUS CTYJCHTOB.

B Xxome NEKIMOHHOTO 3aHATHUS IIPENOJaBaTeNlb JIOJDKEH Ha3BaTh TeMy, Yy4eOHBIE BOTIPOCHI,
O3HAKOMHUTH CTYACHTOB C TIEPEYHEM OCHOBHOW U JIOTIOJIHUTEIFHOW IIUTEpaTypbl MO TEMe 3aHSTHS.
PackpeiBasi comepkaHue y4eOHBIX BOIIPOCOB, AKIEHTHPOBATh BHUMAHHWE CTYACHTOB Ha OCHOBHBIX
KaTerOpHsX, SBJICHUSAX M MpOIeccax, 0COOCHHOCTAX X MPOTEKaHUs. PacKpbIBaTh CYyIIHOCTB U COJIEpIKaHHE
Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOJIX0I0B K OOBSICHEHUIO TE€X UJIM WHBIX SBJICHUHA U MPOIIECCOB.

Cnenyer aprymMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO TIO3HUIIMIO IO CHOPHBIM TEOPETUUYECKHM
BorpocaM. [IpuBoauTh mpuMepsl. 3amaBaTh MO X0y H3JIOKEHUS JIEKIIMOHHOTO MaTepuaia pUTOPUYECKHE
BOTIPOCHI ¥ CAMOMY JIaBaTh Ha HHUX OTBET. DTO CIIOCOOCTBYET aKTHBU3AIWU MBICIUTEIBHOW NESTEIHHOCTH
CTY/ICHTOB, TOBBIIICHUIO X BHUMaHHs ¥ MHTEpeca K MaTepualty JISKIIUH, ee coaepkanuto. [IpemnonaBarens
JOJDKEH PYKOBOAMTH PaOOTOW CTYACHTOB IO KOHCHEKTHPOBAHHIO JICKIIHOHHOTO MaTepHala, 1o 4epKHBaTh
HEOOXOJMMOCTh OTPAKCHUST B KOHCIIEKTAX OCHOBHBIX IIOJIOKEHHH HW3y4aeMON TeMBI, 0CO0O BB,
KaTeTOpHAIBHBIA anmapar. B 3akIOYMTEIbHON YacTH JICKIIMH HEOOXOIUMO CPOpMYyIHpOBaTh OOIIHE
BBIBOJIBI TI0 TEME, PACKPHIBAIOIINE COJAEPIKaHUE BCEX BOIPOCOB, IMOCTABICHHBIX B JIeKIUU. OOBSBUTH TUIaH
OUYEepeIHOTO MPAKTUYECKOTO 3aHATHS, AaTh KPaTKUe PeKOMEHJAINH 0 MOJArOTOBKE CTYJIEHTOB K CEMUHApY.
Onpenenutb MeCTO M BpeMsl KOHCYJAbTAallMM CTYACHTAaM, II0KEJIaBIIMM BBICTYIUTh Ha CEMHUHAape C
JOKJIaJaMH U pedepaTamm.

Ha nmocnenuneit nekiuu yaenuTs BpeMst A1l 0030pa HauboJsee BaXKHbBIX MOJIOKEHUH, paCCMOTPEHHBIX B
Kypce.

2. Vkazanus onsa nposedenus 1a60pamopHuIx 3aHAMUL.

Cobmonath TpeOOBaHUS TEXHUKH O€30MaCHOCTH W MPOBOJUTH HEOOXOJMMbIE pa3bICHEHUS O
MPaBUJIBHOCTH MOBEACHUS B TaOOPATOPHH.

[lepen BbIMOHEHHEM JTAOOPATOPHON pabOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTU CTYIEHTOB, HAIIOMHUTH
U 00CYyIUTh OCHOBHBIE TEOPETHUECKHE IOJIO)KEHHUS, 3HAHHWE KOTOPBIX HEOOXOIUMO JUIsl OCMBICIEHHOTO
BBITIOJIHEHUS paboT.

B mporiecce BhIMOTHEHHUST pabOTHI CIEAYET MOCTOSIHHO OOIIAThCA CO CTYACHTaMH, HE JOIMYyCKas I10
BO3MOYHOCTHU MX HEMPAaBUIbHBIX JEHCTBUM.

TpebGoBaTh, 4TOOBI OCHOBHBIE PE3yIbTAThl SKCIIEPUMEHTOB ObUIM 3a(pUKCHUpPOBAHBI CTYJCHTAMHU B
MMCEMEHHOM BHJIE.

[Ipu mpueme 3auera o padbote TpedOOBATH OTUET O MPOJAETAHHON paboTe, I/ie JOHKHBI ObITh OTPaYKEHBI
OCHOBHBIE Pe3yJbTaThl U BBIBOJIBI.

3. Vkasanus no konmponio camocmosmenvHou pabomul cmyoeHmos

I[Io ycmoTpenuio mpenogaBarenss 3aJaHHE€ Ha CaMOCTOSTENbHYIO paboTy MOXKeT ObITh
WHIUBUAYAIbHBIM WK (POHTATHHBIM.

[Ipy wucmonb30BaHUM WHIUBUAYAlbHBIX 3aJaHUN TpeOoBaTh OT CTyIEHTa MHCHbMEHHBIH OTYET O
pojieIaHHOM paboTe.

[Ipn npumeHeHun (QPPOHTATBHBIX 3aJaHU BECTH KOJUIEKTUBHBIE OOCYXACHHS CO CTyAEHTaMHu
OCHOBHBIX TEOPETUUYECKUX MOJIOKEHHI.

C 1enpi0 KOHTPOJS KadecTBa BBIMOJHEHHUS CaMOCTOATEIbHON paboThl TpeOOBaTh MHAWBHIyaIbHBIC
OTYETHI (OMYCTUMO BMECTO MMCHhbMEHHOTO OTYETa MIPUMEHSATH MHAUBU IyaIbHbIe KOHTPOIHHBIE BOTIPOCHI).

[Iporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanusimu OC HUAY MU®DU u yueGHBIM IIaHOM
OCHOBHOM 00pa3zoBaTeIbHOM MPOrPaMMBI.
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[Ipencenarens yaeOHO-METOJMUECKON KOMUCCUU l'onosa T.A.

PenensedT: qoneHT
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