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Lesab ocBoOeHUs AN CHUTIIHHBI

[lenpto TpenojaBaHusi JAUCHUIUIMHBI SIBJSICTCS TIONYYCHUE 3HAHWH, HEOOXOAMMBIX IS
IUTOJIOTBOPHOI IGATENBHOCTH CHEHUAIUCTA. XUMHUS (DOPMHPYET TEXHOJIOTHYECKOE MHUPOBO33PEHHE
CICIUAINCTOB  JUII WX  TPOMU3BOJCTBEHHO-TEXHOJIIOTUYECKOM W MPOEKTHO-KOHCTPYKTOPCKOM
npodecCHOHATLHOM IS TEIILHOCTH.

3amaun M3ydYeHUs JAMCUUIUIMHBL: M3YYCHHUE OCHOBHBIX 3aKOHOB W IMOHATUH OOIICH XUMHH JUIS
aHaJIM3a MMPOIECCOB, UCTIOIB3YEMBIX B MAITMHOCTPOCHUH, & TAK)KE BBIOJHEHHE XMMUYECKUX PACUCTOB C
UCIIOJIB30BAHUEM CIIPABOYHON JIUTEPATYPHI, IIOMOTAIOIINE PEIIaTh BOMPOCH HAJCKHOCTH MAaTEPHAIOB U
KOHCTPYKLIHH.

Mecto y4yeOHoii nucuumiuHbl B crpykrype OOII BO
N3yuenune kypca «XHMHUH» CBA3aHO C HEOOXOOMMOCTbIO 3HAHMH OCHOB MaTeMaTHKH, (U3UKH,
MH(POPMATUKH, HIMPOKOE HCIIOIB30BAaHUE, KOTOPHIX HE TOJBKO MaéT BO3MOXKHOCTh Hambojiee TOYHO
BBIPa3UTh TEOPETUYECKHE 3aKOHOMEPHOCTH, HO M SBJSETCA HEOOXOJUMBIM HHCTPYMEHTOM HX
ycraHoBneHus. [l OCBOEHMS IUCHMILIMHBI «XUMHs» HEOOXOIWMBI 3HAHUE, YMEHHE W BIAJCHHE
MaTepuajoM IO MPEJIIECTBYIOUIMM JUCHMUIIMHAM B COOTBETCTBHMM C TpPEOOBAaHUSIMHU OCBOCHMS
IpOTrpaMMbl: MaTEMaTHKa; (PU3HKA.

Komnerennun odyuaromierocsi, popmMupyembie B pe3yJibTaTe
OCBOCHUS TUCHHUILIMHBI
B mpomecce ocBOeHHMS JaHHOW JUCHMIUIMHBI y CTyJAeHTa (QOPMHUPYIOTCS CICIYIOIIHE
KOMIIETECHIINH:

YHUBEpCaJIbHBIC:
Kon HaumenoBsanue WMHIuKkaTOphl TOCTHKEHUS KOMITCTCHIIUH
KOMITCTCHIINU KOMIIETEHIINHA
VKE-1 Crocoben nucrojip3oBarh | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
3HAHUSI €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX JUCILIUIUINH, METO/IbI
TUCIATUINH, NPUMEHATh | MATEMaTHYECKOTO  aHAM3a W MOJACIUPOBAHUSA,
METOABl ~ MaTeMAaTHYECKOTO | TEOPETHUECKOTO M KCIEPUMEHTAIHHOTO HUCCIICIOBAHUS
aHanmuza u MopenupoBanus, | Y-YKE-1  YmMers: wucnonws3oBaTh MaTeMaTHYECKUE
TEOPETHYECKOTO U | METOJIbI B TEXHUYECKUX MPHIIOKECHUSAX, PACCUUTHIBATH
9KCTIEPUMEHTAIBHOTO OCHOBHBIE YHCJIOBBIE XaPAaKTEPUCTUKU  CIy4YailHBIX
HCCIICAOBaHUS B | BEJIMYMH, PEIIaTh OCHOBHBIE 33Ja4d MaTEMaTHYECKOUN
IMOCTaBJICHHBIX 3aJ1adax CTaTUCTUKH; pPEIIaTh TUIIOBBIE pACUETHBIC 3a/1a4n
B-YKE-1 Bmagers: MerogaMH MaTeMaTHYECKOIO
aHaJIn3a U MOJIETUPOBAHMS; METOJAAMU PEIICHUS 3a]a4
aHajgM3a ® pacuera XapaKTepUCTUK (U3HMUECKUX
CHCTEM, OCHOBHBIMH npuemMamMu o0paboTku
AKCIIEPUMEHTAJIbHBIX JaHHBIX, METOJaMU paboOThl C
MIPUKJIAJHBIMU IPOTPAMMHBIMU MPOTYKTAMHU
YKII-3 Cnocoben  crtaButh  cebe | 3-YKII[-3 3HaTh: ocHOBHBIE NpueMbl 3(P(PEKTUBHOIO
oOpa3oBaTenbHble IETU TMOJ | YIPaBIEHUS COOCTBEHHBIM BpPEMEHEM, OCHOBHbBIC
BO3HMKAIOIIUE  JKU3HEHHBIC | METOOUKHU CaMOKOHTPOJIS, CaMOpa3BUTHS i
3a/1a4M, TMOJ0MPaTh CIOCOOBI | caMooOpa3oBaHUsl Ha MPOTSIKEHHUH BCEH JKHU3HH C
pereHus u CpEJICTBA | UCIOJIb30BAaHNEM LIU(PPOBBIX CPEICTB

pasButus (B ToM umcine c | Y-YKI-3 VYwmers: »>ddextuBHO miaHUpOBaTH U
HCIIOJIb30BaHUEM IM(POBBIX | KOHTPOJIUPOBATH COOCTBEHHOE BpPEMs, HCIOJIb30BaTh
CPEJCTB) OPYTUX | METOABI CaMOpETYJISILNH, CcaMOpa3BUTHS U
HEOOXOIUMBIX KOMIIETEHIIMH | caMoOOyueHuss B  TEUeHHe  BCed  KU3HU ¢
UCIIOJIb30BaHUEM LU(POBBIX CPEICTB

B-VKII-3 Bmaners: MEeTOoAaMHU YIPaBJIECHUS
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTUSMU
NpuoOpeTeHusl,  HWCIOJb30BaHUSI W OOHOBIICHUS
COLIMOKYJIBTYPHBIX M TNPO(ECCHOHATBHBIX 3HAHUM,
YMEHHMM, M HaBBIKOB, METOJUKAMU CAMOpPA3BUTHUS U
caMoo0Opa3oBaHUsi B TeUEHHE BCEeH IKHU3HM C




MCIIOJIb30BaHUEM HU(POBBIX CPENICTB

obmenpodeccnoHabHbIE:

Kon HaumenoBanue WNHaukaTophl JOCTUKEHUS] KOMIIETEHIIUU

KOMIIETCHIIMH KOMIIETCHIINH

OIlK-1 Crocoben pemats 3amaud | 3-OIIK-1  3Hare:  OCHOBBI ~ TEOPETHYECKHX U
npogeccruoHaIbHON IIPAKTUYECKHUX €CTECTBEHHBIX U TEXHUYECKUX HAyK
nesTeNbHOCTM  Ha  ocHoBe | Y-OIIK-1 YMers: peiarb CTaHAAPTHBIE
UCIIOJIb30BaHUs npodeccHuoHaNbHbIE  3aJlauu C  IPHUMEHEHHEM
TEOPETUUECKHUX U | €CTECTBEHHOHAYYHbIX M OOIICHHXCHEPHBIX 3HAHMIA,
IIPAKTUYECKUX OCHOB | METOJIOB MaTEMaTHYECKOTI'0 anrmapara
€CTECTBEHHBIX u | B-OIIK-1 Bnaners: HaBbIKaMHM PELLEHUS] CTAHAAPTHBIX

TEXHUYCCKHUX HAYK, a TaKXeE
MaTeMaTU4YCCKOro arapara

3aJa4 HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTH Ha OCHOBEC
HCIOJIb30BAHUA TCOPCTUUCCKUX U NMPAKTUYCCKHUX OCHOB

C€CTECTBEHHBIX U
MAaTCMaTUYCCKOro almapara

TEXHHUYECCKUX

HAayK, a TaKxXe

33[[3‘11/[ BOCIIMTAaHUS, Pp€aIU3yEMbIC B pPaMKaX OCBOCHUA TUCHUIIJINHBI
B IIpoHeCcCc OCBOCHUA ﬂaHHOﬁ AUCHUIIIMHBI pCAIN3YIOTCH CIICAYIOIINC 3a1a491 BOCTIMTAHHUA:

Hcnoabs3oBanue Bogsieuenue B

Hanpagisienne/ Co3nanmne yciaoBui, BOCIIUTATEIbHOI0 Pa3HOILIAHOBYIO
neJm olecre4ynBarOIIUX NOTEeHIHAJIA Yu4eOHO BHEY4YeOHYI0
AUCHUTLIUHBI AeITeJIbHOCTh
[Mpodeccronan | - popmupoBanue KyabTypsl | Mcmonas3oBanue 1.Opranu3arus HayIHO-
BHOE U HCCIIEIOBATENBCKOMN U BOCIUTATEIHLHOTO MPAKTUYECKUX
TPpyAOBOC HH)I(GH@pHOﬁ ACATCIIbHOCTH noTeHIuaJia JUCIUITIINH KOH(i)epeHIII/If/'I " BCTPEY C
BOCIIUTAHHE (B16) pohecCHOHANBHOTO MOAYJS | BEAYIIUMU
115t GOPMHUPOBAHMS crieHuaJInucTamu

WHKEHEPHOTO MBIILICHUS U
WHXCHEPHOU KYJIbTYPHI 32
CYET MPAKTUUECKHUX
CTYAEHYECKUX UCCIEIOBAHUI
COBpPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOM J1eATeTbHOCTH
CTYJICHTOB T10 pa3paboTKe u
ONTHUMU3AIIH
TEXHOJIOTHYECKHUX CHUCTEM,
CBSI3aHHOM C pelIeHHEM
peaIbHBIX
MIPOU3BOJICTBEHHBIX 3aa4;
MPOXOXKJICHHS Yepe3
pa3HooOpa3HbIe UTPOBBIE,
TBOpUECKHE, (ECTUBAIbHbBIE
dbopMBI, TpeOyroIIMe aHaIHn3a
CIIOKHOTO 00BEKTA,
MMOCTAaHOBKH OTHOCUTEIBHO
HEro Mpeodpa3oBaTeIbHBIX
3a[a4 JUIsl UX ONTUMAIBHOTO
peIeHws..

OpeInpUsITHIA TOpOJa U
BETEpAHAMU aTOMHOMU
OTpacIIu.

2. Opranu3zanus u
POBEJICHHUE MPEAMETHBIX
OJIUMITHA/] U yYACTHE B
KOHKYypcax
po¢eCCuOHAITBHOTO
MacTepCTBa.

3.YuacTue B eXeroIHbIX
aKIUAX CTYACHUYECKUX
CTPOUTEILHBIX OTPSIOB.

CTpykTypa u coaep:kaHue y4eOHOM A1 CUMIIIMHBI
JucuumnirHa npenogaeTcst cTyldeHTaM B 1-om cemectpe. OOmias TpyAOEMKOCTh JUCIHUILTUHBI
COCTaBJISICT 2 SAWHUITEI, 72 aK. Jaca.
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Pasznea 1 — «OCHOBELI XUMHUH»
[Tepuonnueckas cucrema
JJIEMEHTOB B CBETE TEOPUU
1 p 20 | 2 18
CTPOCHHMSI aTOMa. XHMMHUUYECKast
CBSI3b U CTPOCHUE MOJIEKYII
1 KucnoTHO-OCHOBHBIE U KM 30
OKHCIIUTEIBHO- (MMCHMEHHO)
BOCCTAaHOBUTEILHEIE CBOMCTBA
2 26 3 5 18
BEIIECTB
Xumuueckass KHHETUKA U
paBHOBECHE
Pasznea 2 — «DyeKTpoOXuMus»
Mertamibl.
DIIEKTPOXUMUIECKHE KM
2 3 P 26/4 | 412 | 412 18 30
cucreMsl. ['anbBaHnYECKHE (MMCbMEHHO)
3JIEMEHTBI. DJIEKTPOJIU3 COJIEH.
Buj npoMeKyTOYHOM aTTeCTAlHN 72/4 1 9/2 | 92 54 3 40

* - COKpalIeHHOE HAaUMEHOBaHUE (POPMBI KOHTPOJIS

** - cymMMa MakCUMAaJbHBIX 0aJioB J10JDKHA ObITH paBHa 100 3a ceMecTp, BKIItoUas 3a4eT U (WIK) IK3aMeH

COKpaHIGHHOG HaMMCHOBAHHEC (1)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllH Ppa3aCiIOB:

0Oo0o3HauYeHHE ITosHoe HauMeHoOBaHue
KN KoHTpoJb 10 uroram
3 3auer

CoaeprkaHue JIeKIIHOHHOI0 Kypca

Tema sekuun. Bonpocsl, orpadarbiBaeMble Ha JICKIIUH

Bcero
JacoB

Y4yeoHO-

MeTOANYecKoe
odecrmeyeHue

1

3

Jlekuusa 1. Tlepuoamueckasi cucreMa J3JIEMEHTOB B CBeTe TEOPHH
CTPOEHUs aToMa. XMMHUYECKas CBA3b U CTPOEHHE MOJICKYJI.

1. Ilepuoguueckuii 3akoH /.M. MenzaeneeBa u aBa 3Tamna €ro pa3BUTHS.
2. CTpyKTypa NEpHOIUYECKON CHUCTEMBI DJIEMEHTOB: MEPHOJIbI, TPYIIIIHI.
3. BajgeHTHOCTE.

4. OCHOBHBIE BHJIBI ¥ XapAKTEPUCTUKN XUMHYECKOU CBSI3HU.

5. KoBanentHasa cBsa3b. MoHHas cBs3b. JOHOpHO-aKlENTOpPHHAs CBS3b.
Bonopoanas cBs3b. MeTayunmdeckas CBA3b.

1-7

Jlexuus 2, 3. Kucs10THO-0CHOBHBIE 1 OKMCJIUTEIbHO-
BOCCTAHOBHUTEJbHBIE CBOMCTBA BelecTB. XHMMHUYeCKasd KHHEeTHKA M
paBHOBecHe

1. OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

2. CTerneHb OKUCIICHUS.

3. IIpotiecchl OKUCIEHUSI 1 BOCCTAHOBIICHMUSI.

4. CocraBieHMe YpaBHEHHM  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkmuu: METOJAOM DJIEKTPOHHOTO OanaHca, HWOHHO-3JIEKTPOHHBIM
METOAOM.




5. XuMHueckasi KHHETHKA.

6. 3aBUCHMOCTh CKOPOCTH XHUMHUUYECKOH PEaKIMu OT KOHLEHTpaIui
pearupyronux BeIEeCcTB, 3aKOH JAEHCTBUS MaccC, KOHCTaHTa CKOPOCTH.

7. KoHncTanTa paBHOBECHSI TOMOT'€HHBIX U T€TEPOreHHBIX MPOLIECCOB.

8. CMenienne xumuueckoro papHosecus u npunuun Jle llarense.

Jlekuma 4, 5. Meramibl. JJIeKTPOXMMHYECKHE  CHCTEMbI.
l'anbBaHM4YecKHe 3JIeMEHTbI. JJIEKTPOJIM3 COJIeH.

1. Ctpoenue, criocoOblI MOTy4EHUs], CBOMCTBA METAIIIIOB.

2. PaBHOBecue Ha rpaHulie METAJI-PacTBOpP.

3. DnexTpoaHbIii noteHnuan. CTaHIapTHBIA BOJOPOIHBIA SIEKTPOI.

4. Psg cTaHIApTHBIX 3JEKTPOIHBIX TIOTEHLIHAAIIOB.

5. YpaBHenue HepHcera.

6. [anpBaHWYECKU 2JIEMEHT.

7. DNeKTpOABUKYIIAs CUJIA DJIEMEHTA.

8. DnekTponus pacmiaBoB. PacTBopuMbie 1 HEpaCTBOPUMbBIE aHOIBI.

9. Dnekrponu3 pacTBopoB. KaromHele W aHOAHBIE TPOIECCH IPHU
JIEKTPOJIU3€E BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

10. 3akonsr Dapanes.

Ilepevyenb npakTH4ecKuX padoT - HE IPETYCMOTPEHBI YIEOHBIM IJIAHOM

Ilepeyennb JjabopaTopHbIX padboT

. YyueoHo-
Tema madoparopHoii padoTsl. Bonpockl, oTpadarsiBaemMble HA Bcero
JIa0OPATOPHOM 3aHATHHU yacos | | o QAMHECKOE
obecreuenue
1 2 3
Tema: «KHCIO0THO-OCHOBHBIE M OKHC/JIHTEIbHO-BOCCTAHOBHUTEIbHBIE 3 5-7, 8
CBOMCTBA BellleCTB
XUMHYECKOE PABHOBECHE U CKOPOCTh XMMHYECKON PEaKIIMU
Tema: «KHCIO0THO-OCHOBHBIE M OKHC/JIHUTEIbHO-BOCCTAHOBHUTEIbHbIE 2 5-7,9
CBOMCTBA BellleCTB
XvMuyeckasi KHHETUKa U paBHOBECHUE
OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
Tema: «Meramibl. JJeKTPOXMMHYECKHe cHCTeMbl. [aJbBaHU4YecKHe 4 5-7,9
3JIEMEHTBI. DJIEKTPOJIN3 COJIei»
DIEKTPOJIH3
3agaHusi 17151 CAMOCTOSITEJIbHOM PadOThI CTY/ICHTOB
Beero YueoHo-
Bonpoch! 1151 caMOCTOATEIBLHOT0 H3YUYeHHs (3a1aHus) yacop | METOAMUIeECKOE
o0ecneyeHue
1 2 3
Ilepuonnyeckasi cucremMa 3JIEMEHTOB B CBeTe TCOPHH CTPOCHHUSI ATOMA. 18 1-7

XuMHnuyecKkas CBA3b U CTPOEHUE MOJIEKY.JI.

CBsi3b XUMHMM C APYTMMHM HayKaMd. 3HAU€HHE XUMHHU B CTPOUTEIBCTBE U
IpYyrux 0Tpacisax NPOMBIIIIEHHOCTH. XHAMHYECKUE pacyeTsl.
CaMocrtosiTenpbHass paboTa MO OCHOBHBIM 3aKOHOM XuUMHUHU. HcTopus
pPa3BUTHUS TPEJICTABICHUHA O CTpOEHWU aToma. llepBrie MoOmenu CTpOoeHUs
atoma. llonstue o kBaHTOBOW MexaHuke. COCTaBJI€HHE JJIEKTPOHHBIX M
rpadgudeckux GopMysT aTOMOB U HOHOB. 3HAYCHHE MTEPUOANIECCKON CHCTEMBI
A7€MEHTOB.. PalMOaKTUBHOCTb. DHEPreTUYECKHe JuarpaMmbl TOMO- H
reTeposAACPHBIX ABYX-aTOMHBIX MOJICKYJI W MOHOB, COCTOAIIMUX M3 aTOMOB
AJIEMEHTOB BTOpOro nepuona. Pacuersl qiuHBI CBsi3u. B3aumopeiictBue
MeXay Mosiekydamu. KomrekcooOpazoBaTend W JUTaHABL.  |HIBI
KpucTajuimueckux pemietok. Ma3zoBble npeBpanieHus BelecTBa




Kuc10THO-0CHOBHBIE M OKHCJIMTE/IbHO-BOCCTAHOBHUTE/IbHbIE cBoiicTBa | 18 1-7
BelllecTB. XHMHYeCKasi KHHETHKA U PaBHOBecHe

OcHOBHBIE KIIaCChl HEOPTaHUYECKHUX coennHeHni. CaMocTosTeNnbHas padoTa
M0 KJlaccaM HEOPraHMYeCKUX CcoequHeHU. TUMUYHbIE OKUCIUTENH U
BOCCTAHOBUTEIIH. Hampasnenue MIPOTEKAHUS OKHUCJIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakuuid. OmnpeneneHre SKBUBAJICHTOB OKHCIUTENS U
BOCCTaHOBUTENs. Poib cpelnbl B Tpolleccax OKHUCIICHUS-BOCCTAHOBIICHMUS.
MounekynsipHOCTb U MOPAIOK peakuuil. BnusHue karaiauzaTopa Ha CKOPOCTh
peakimu. Crnoxxabie peakuuu. PopmanbHast KHHETHKA. DPPEeKTUBHOE BpeMs
peakuuu. KsasupaBHoBecHOoe mpuOImkenue. CoNpspDKEHHbIE —PEaKIUu.
KBazucrammonaprnoe npubauxeHue )i Mocae0BaTeIbHBIX pEeaKINil

Metanbl. DIeKTPOXUMHYECKHe cucTeMbl. ['aJlbBaHMYecKHe 3JIeMeHThI. 18 1-7
DJIeKTPOJIH3 coJieit

Poxnenne oanexrporexHuku. llpumenenue osnexrponnsa. llomydenue
METAJIJIOB C HCIOJIb30BAHUEM DJIEKTPOJIN3A. DJIEKTPOJIUTHI U UX CBOMCTBA.
lNanpBanM3anys. IIpumenenue rajabBaHUYECKUX ITOKPBITUH.
KOHIEHTpallMOHHbIE raJIbBAHUYECKHUE IIIEMEHTBI. AKKYMYJISITOPBIL.

PacuerHo-rpaduyeckasi pa6ora - He IPeIyCMOTPEHA YU€OHBIM MIJIAHOM
KypcoBas padora - He npeaycMoTpeHa Y4eOHbBIM ILIaHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA

[Ipu peanuszauuu yueOHOro Marepuana Kypca «XHUMHs» HUCHOJB3YIOTCS  pPas3JIMYHbIE
o0Opa3zoBaTeNbHble TEXHOJIIOTHUH, CIIOCOOCTBYIOLIUE CO3JaHUIO0 arMoc(epbl CBOOOJHOM M TBOPYECKOM
JUCKYCCUHU KaK MEXIy IPEroAaBaTesieM U CTyACHTaMU, Tak U B CTyJeH4YecKoH rpymie. Llenpro mpu sTom
ABJISICTCA BbIPAOOTKA Yy CTY/AEHTOB HABBIKOB M KOMIIETEHLMH, MO3BOJIIOLUIMX CAMOCTOSITEIBHO BECTH
HCCJIEIOBATENbCKYIO U HAYYHO-TIEAAarorn4ecKyro padory.

AynuATOpHBIE 3aHATHSA NPOBOIATCA B BUJAE JEKUUM ¢ ucnonb3oBaHueM IIK u xommnbproTepHOro
IIPOEKTOpPA, IPAKTHUYECKUX 3aHATHH, ¢ wucnoap3oBanueM IIK 1npu mnposeneHnn  pacyeTos.
CamocrosrenbHas paboTa CTyIEHTOB NPOBOAMTCS IOJ PYKOBOJICTBOM IpenojaBaTeield, ¢ OKa3aHueM
KOHCYJIbTAIIMI U TIOMOIIH MIPH MOJTOTOBKE K KOHTPOJIBHBIM pa0d0OTaM, BHIIOJIHEHUH JOMAIIHUX 33aJJaHUN

DoH/I OLICHOYHBIX CPEACTB
@OH/ OLIEHOYHBIX CPEACTB IO AMCLUUIUIMHE OOECIEeYMBAET NMPOBEPKY OCBOCHHUS IIAHUPYEMBIX
pe3ysnbTaToB O0y4YeHHUs (KOMIIETEHUUMH M MX HHIUKATOPOB) IOCPEICTBOM MEPOINPHUSATHI TEKYUIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJISI IO JTUCLUIUINHE.
CBs3p  Mexay (opMUpyEeMbIMH KOMIETEHIMSIMHM M (opMamMH KOHTPOJS MX OCBOEHUS
IIpeJICTaBJIeHa B clleAyIolIel Tadnuie:

HaumenoBaunue
Ne Kon n HauMeHoBaHrEe HHIUKATOpa HanmenoBanue

KOHTPOJIMPYEMBIX .
n/m JOCTHIXKCHUSA KOMIIECTCHIITUU OIICHOYHOI'0 CPCACTBA
pa3zenoB (TeMbl)

BXxoaHO¥ KOHTPOJIb

1 | Bxossoit komTpos VKE-1 Bomnpocs!l BXOgHOTO KOHTPOJIS
(ycTHO)
ATTecTanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
2 Pazmen 1 «OcuoBer | YKE -1; VKII-3; OIIK- 1. Hoxknan — (YCcTHO)
XUMUH) KoHTpob mo utoram
- (MUCbMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 1. Hoxknan — (YCcTHO)
«DNMEKTPOXUMUSD) KoHTpob mo utoram
- (MUCBEMEHHO)

ITpomMexxyTouHast arrectanus

4 3auer VYKE -1; YKII-3; OIIK- 1.

Bomnpocs! k 3auety
(ycTHO)




BXO[[HOI\/'I KOHTPOJIb NPCAHA3HAYCH JJIS1 BBIABJICHUSA HpOGCHOB B 3HAHUAX CTYACHTOB U TOTOBHOCTHU

WX K TIOJIYYCHHIO HOBBIX 3HaHMHA. OLEHOYHBIC CPEICTBA JIJII BXOIHOTO KOHTPOJIS MPEACTABISIIOT CO0O0#
TECTUPOBAHUE, KOTOPOE BBIJAIOTCS CTYACHTAM B MUCbMEHHOU popme.

Hepeqenb BOIIPOCOB BXOJIHOI'0O KOHTPOJIA

(TectupoBanmue)

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

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

2) HI, HsPO4, NH3 4) HCI O4, CHgy, H,S

2. B nopsike ycuiieHHss HEMETaJUTHUECKUX CBOMCTB XUMUYECKUE IEMEHTHI PACIIOIOKCHBI B
psany

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 coenuHEHHMH € BOJOPOJOM CTCICHb OKHCICHHS -2 BCErJia MMEET Ka)IbId M3 JBYX
XUMHYECKUX 3JICMEHTOB:

1O, S 3)0,C

2)S, N 4) S, Cl

5. Peaknus ropenust ammuaka, ypasHenue kotopoid 4NHs + 30, = 2N, + 6H20 +Q, sBisiercst

peakuuein

1) 6e3 U3MeHEHHsI CTeTeHEH OKMCIICHH S, KATATUTHYECKOM, 9K30TePMHYECCKON

2) C I3MEHCHHUEM CTETICHEeW OKUCIICHHSI, HeKATATUTUYECKOW, HI0TEPMUICCKOM
3) ¢ U3MCHEHHEM CTEIICHEH OKUCICHUS, HEKATATU THYECKOU, IK30TEPMHUYECCKON
4) 06e3 U3MCHEHUS CTEIICHEH OKUCIICHH S, HeKATATUTUYCCKOM, SK30TEPMUIECKOM

6. Honsl Bom0Opoaa U KUCIOTHOTO OCTaTKa MPU AJIEKTPOIUTUUECKON JUCCOIUAIIHN 00pa3yIoT
1) NaH2P04 " N33P04 3) HN03 u NH;
2) H,S04 u HBr 4) K,Si03 u HC1
7. B cooTBeTcTBUU C COKpAIICHHBIM HOHHBIM YPaBHEHHEM Cu* +20H =
Cu(OH); B3anMoIeHCTBYIOT
1) CuS04 u Fe(OH); 3) Cu,S03 u NaOH
2) CuCly u Ca(OH), 4) KOH u Cu,S
8. Oxkcui Maruus pearupyer ¢
1) CuO 3) HNOs
2) Ca(OH); 4) KOH
9. OcHoBaHMe U COIb 00pa3yrTCs MPH B3aUMOICHCTBUN
1) Ba(OH); 1 KNOs 3) Cu(OH); u ZnCl,
2) NaOH u Fe»(S04)s 4) KOH u H,S04
10. B mepuwone HeMeTAIIMYECKHE CBOMCTBA XHMMHUYECKUX OJJIEMEHTOB C YBEJIHMYEHHUEM

ATOMHOTI'O HOMECpa YCUIIMBAIOTCS, IOTOMY YTO

1) He U3MEHSIETCsI YMCITO HJICKTPOHHBIX CIIOEB B aTOME

2) HN3MCHSACTCA BAJICHTHOCTD 3JICMCHTOB B BOAOPOAHBIX COCANHCHUAX
3) yMEeHBIIAETCs YUCIIO AIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CIIOS
4) yBeIMYUBAETCS YNUCIIO AJIEKTPOHOB BHELIHETO 3JIEKTPOHHOTO CIIOSI

IIkana ouenku TecroBbix 3aganuii (10 Bonpocos) nmo pasgenam 1 u 2

YpoBeHb 0CBOCHHUS MaTepHaia bannbl peHTHHIOBOM
OLIEHKH
90-100 % mpaBUIBHBIX OTBETOB 9-10
80-89 % npaBUIHHBIX OTBETOB 8-7
70-79 % npaBUIIbHBIX OTBETOB 5-6
meHee 70 % npaBUIIbHBIX OTBETOB 4-3




Texkymui KOHTPOJIb — 3TO HEHNPEPBIBHO OCYILECTBIISIEMBIA MOHMTOPUHI YPOBHS YCBOEHUS
3HaHUH U GOPMHUPOBAHUS YMEHHI W HaBBIKOB B TEUCHHE ceMecTpa. TeKylnuii KOHTPOJIb 3HAHUHN, YMEHHI
U HaBBIKOB CTYJCHTOB OCYLIECTBISICTCS B XOJA€ YYEOHBIX (QyJUTOPHBIX) 3aHATHHA, MPOBOIUMBIX II0
pacniucannio. opmamu TEKYIIEro KOHTPOJIS BBICTYNAIOT ONPOCH! HA MPAKTHYECKUX 3aHATHUSX, pELICHUE
KOHTPOJILHBIX PaloT, TOKIAIbI  pedepaTsl.

Ilepeyens TeM 1Jisl MOATOTOBKH J0KJIaa

1) BroTeXHOIOT S U TeHHAast HHXKeHepHs - TexHonoruu XXI Beka.

2) HaHoTexHONOTUST KakK NPUOPUTETHOE HAINPABICHUE pAa3BUTHS HAYKH W TPOU3BOJCTBA B
Poccuiickoit @eneparuu.

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

4) ANJI0TpONHS METaJIOB.

5) XKuzub u nestensHocth JI.M. Menaeneena.

6) «lleproanueckomMy 3aKOHY OyIyIee He TPO3UT Pa3PYLICHUEM. ..»

7) Cunte3 114-ro aneMenTa - TpuyMQ pOCCHUHCKUX (PHU3UKOB-SICPIIMKOB.

8) U3oronsl Bomopoa.

9) Hcnonb3oBaHue paliOaKTHBHBIX H30TOIMOB B TEXHUYECKHUX LIEIISX.

10) PeHTreHOBCKOE U3ITy4EHHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE H MEIIHIIMHE.

11) Tlna3ma - 4eTBEepTOE COCTOSIHUE BEIICCTBA.

12) AmopdHble BelecTBa B MPUPO/IE, TEXHUKE, OBITY.

13) Oxpana oOKpyKaromieid Cpeabl OT XHMHUYECKOro 3arps3HeHus. KonuuecTBeHHBIS
XapaKTEPUCTUKH 3arpsA3HEHUS OKpPYXKArOIeH cpeibl.

14) Xusub u aesrenpHocts C. Appenuyca.

15) BkJ1ag OTEUECTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH DIICKTPOIUTUYCCKOM AUCCOLUALIUH.

16) Hcnonp30BaHHe MUHEPATBHBIX KUCIOT HA MPEIIPUATHIX PA3THYHOTO MTPOQPHIIS.

17) BupryanbHOE MOJEITUPOBAHUE XUMUUECKUX IPOLIECCOB.

18) DreKTposu3 pacTBOPOB AIIEKTPOJIUTOB.

19) DnekTposu3 paciIaBoOB EKTPOIUTOB.

20) IlpakTHyeckoe  TpPUMEHEHHE  O3JCKTpOn3a:  paQUHUPOBaHUE,  TabBAaHOIUIACTHKA,
rajJbBaHOCTETHUSI.

21) Ponb MeTaiioB B MCTOPUHU YEJIOBEYECKOW IMBWIM3ALMH. VICTOpHS OTEUECTBEHHOH YepHOit
MeTautyprud. CoBpeMeHHOE METaJLTypru4ecKoe MPOr3BOACTBO.

22) Vcropusi OTEYECTBCHHOW IBETHOW MeETauTypruu. Poiib METalioB W CIUIABOB B HAyYHO-
TEXHUYECKOM Iporpecce.

23) Koppo3us METaJIOB ¥ CIIOCOOBI 3alUThI OT KOPPO3HHU.

24) VuepTHbIe WK OJIAarOPOIHBIC Ta3bl.

25) Posxnaroiue coyiv - rajJOreHBbl.

26) Vctopus MBEACKOM CIIMYKH.

27) CoBpeMeHHBIC TPE/ICTABICHUS O TEOPUH XUMHUUECKOTO CTPOCHHUS.

28) XuMust yrieBo0POAHOTO ChIPhs M MOst Oymyiias mpodeccus.

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

30) CBapouHOe MPOU3BOJCTBO U POJIb XUMHUH YIIIEBOOPOIOB B HEM.

ATTecTanus pasjiena 1no AUCIUITUHE MPOBOJIUTCS B MUCEMEHHOM opMe KOHTpOIbHON padoThl. Ha
paboty orBoautTcsa 40 MUHYT.

ATtTecTanus pa3jena Mo AUCIHUIUIUHE - CUCTeMa CTaHAapTU3WPOBAHHBIX 3aJaHU, MO3BOJISIOIIAS
aBTOMATHU3HPOBATh MPOLEYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHI 00yJaromerocs.

IIkaja oueHuBaHuA o0yuyalouerocsi Ha cobeceJOBaHUU 1o pazgeaam 1 u 2

banabl
YpoBeHb 0CBOEHMSI MaTepHuasa peiTHHI0BOI
OLIEHKH
Teopernueckoe coaep)KaHWE TUCHUILUIMHBI OCBOGHO TIOJIHOCTHIO, 0€3 TpoOenoB, 5

HEOOXOMUMBbIE TPAKTHYECKWE HaBBIKK pabOTBl C  MaTepuaroM  MOJHOCTHIO
chopmupoBanbl. O0yUaIOIMMIACS HCUEPIBIBAIOIIE, TTOCIECIOBATEIHHO, YETKO U JIOTHIECKU
CTPOIHO W3NIaraeT MaTepuai, yMeeT TECHO YBSI3BIBATh TEOPHUIO C MPAKTUKOMW, BIa/EeT




Pa3HOCTOPOHHUMH HABBIKAMHU U MPUEMAaMHU BBITIONHEHUS MPAKTHYECKUX 3ajad, MpHIeM
HE 3aTPYAHSIETCS] C OTBETOM ITPU BUIOM3MCHCHHUH 3 1aHUI.

Teopernueckoe conepkaHWe JUCLUILUIMHBI OCBOEHO IPAKTHYECKU IIOJHOCTBIO, 4
o0yJaroIuiicss TIpaMOTHO M MO0 CYIIECTBY H3JIaraeT Marepual, He JOoIycKas
CYLIECTBCHHBIX HETOYHOCTEH, NMPABUJIBHO IPUMEHSAET TEOPETHUYECKHUE IOJIOKECHHS IIPU
pElIEHNN MPAaKTUYECKUX BOIPOCOB U 3ajay, BJIAJEET HEOOXOJUMBIMU HaBbIKAMH U
IIPUEMAMU UX BBIIIOJHEHHUS.

Teopernueckoe copep)aHUe MUCIUIUIMHBI OCBOEHO YACTHUYHO, OOYYAIONIMICS HMEET 2-3
3HaHUS TOJILKO OCHOBHOI'O Marepuaia, JOIMYCKaeT HETOYHOCTH, HEJOCTAaTOYHO
MpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOTUYECKOW TOCIEIOBATEIILHOCTH B
W3JIOKCHUM MaTepuajia, HO TMpoOellbl HE HOCAT CYIIECTBEHHOTO  XapakTepa,
HCO6XOI[I/IMLIC MPAKTUYCCKUC HABBIKU pa6OTBI C OCBOCHHBIM MAaT€puajioM B OCHOBHOM
c(OPMHPOBAHBI, OJHAKO OOYYAIONIMICS WCIBITBIBACT 3aTPYJAHCHUS TPH PEIICHUM
MIPAKTUYECKHX 3aJ1ad.

Teoperuueckoe coaepkaHWe AUCHMILUIMHBI OCBOEHO YacTUYHO, OOy4arouuiics 0-1
JIOMTYCKAeT CYIICCTBCHHBIE OIIMOKW, HE BHUIUT B3aUMOCBS3H TEOPUU C TPAKTHKOM,
HEOOXOIMMBIE MPAKTUYECKHE HaBBIKK pabOThl HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO
MPEIyCMOTPEHHBIX ~pa0ouell MporpaMMoOil JTUCIHUIUIMHBI  y4eOHBIX 3aJaHWil  HE
BbINOJTHEHO. HeoOxouma 0noMHUTENbHAS CaMOCTOsATENbHAsT paboTa HaJl MaTepHalioM

Kypca.

KonTposab no uroram (KOHTpoIbHAsi padoTa)
Bapuanr Ne 1

1. K kakuMm KjaccaM HEOPraHMYECKHX COCAMHEHHH (OKCHI, TEPOKCH], KUCIO0Ta, OCHOBAHUE,
amOoTepHBIN THAPOKCH, CONb) OTHOCATCA yka3zaHHble BemecTBa: NaOH, KCI, NaHSO4, CO,?

2. K xakum nepuony, rpymnmne u noArpymnie nepuoanyeckoit cucremsl .M. MenneneeBa oTHoCsTCA
3JIEMEHTHI LIMHK U XJI0p?

3. CocTaBbTe YpaBHEHHUSI SJICKTPOITUTHUECKON TUCCOIUAIIMHN CIIEAYIOIINX BEIIECTB:

HzSO3 —

AlCl3, —

FG(OH)3. -

4. CocTaBbTe MOJIEKYJISIPHBIC YPAaBHEHUS CIEAYIOIINX PEAKIIMA:

MnSO, + NaOH —

KNO;z; + H,SO4 —

5. Uemy paBHa CcTeNeHb OKUCICHUS aTOMOB MapraHia u cepsl B KMnO4 u H,S?

6. PaccunraiiTe MaccoByto 0o (porueHTsl) yraepona B merane (CH,).

7. YCTaHOBHUTE COOTBETCTBHE MEXAY HAa3BAaHHWEM BEIIECTBA U THUIIOM KPUCTAJUIMYECKOM PEIIETKH.
(OtBer 3anuuuTe B BUJIE NOCIEA0BATENBHOCTH OYKB.)

1) Xnopun HaTpus. a) MonekynspHas.
2) Anmas. 0) Meramueckas.
3) Xnop. B) MoHHas.

4) uHK. r) ATOMHas.
OTBET: oo

8. Pacnionoxxute popMyJibl CAEAYIOIIMX BELIECTB 110 YOBIBAHUIO CTEIIEHU OKHCIIEHUS aTOMa a30Ta.
(OtBet 3anuIIMTE B BUE MOCIEI0BATEIBHOCTH LIUPP.)
1) N2; 2) N20O; 3) NHs; 4) N2Os.
OTBET! it .
9. B rpymnmax ¢ Bo3pacTaHuEM MOPSIAKOBOTO HOMEPA PaJANyChl aTOMOB
OTBET! it
10. Oxcuny SO, COOTBETCTBYET mzlpoxcwl, (hopMysa KOTOPOTO ....vvevnvennnnnn..

Bapuant Ne 2
1. K xakuMm KiaccaM HEOPraHMYeCKHX COEAMHEHHMH (OKCH], TEepPOKCHM, KUCIOTa, OCHOBAHHE,
aM(pOTEepHBINA THIPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPO,, Ba(OH),, ZnO, H,S?




2. K xakuMm mnepuoay, rpymnmne u mnoxarpymme mnepuonundeckoil cucremsl [I.M. Menneneesa
OTHOCSITCS DJIEMEHTBI HATPUH U KUCIOPO?

3. CocraBbTe ypaBHEHHS IEKTPOIUTUIECKOMN TMCCOIUAIINN CIICAYIOIINX BEIECTB:

HzSO4 —

HF —

Cu(OH); —

Ca(N03)2 —

4. CoctaBbTe MOJEKYJSPHbIC YPAaBHEHUS CIEAYIOIIUX PEeaKLUid:

MgSO, + NaCl —

Fe(OH); + HNO3 —

5. Uemy paBHa cTeneHb OKUCIEHHs aTOMOB XxJopa u Gocdopa B KC103 u P4O19?

6. PaccumTaiiTe, CKOJIBKO MOJIb Ta3a COAECPKUTCS B 224 J1 ra3za Nnpu H. y. (M3BECTHO, YTO IIPH H. y. |
MOJIb ra3a 3aHumMaet 22,4 i).

7. YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHUEM BEIIECTBA M TUIIOM KPHUCTAUIMYECKON PEIIETKH.
(OtBeT 3anuImMTe B BUE MOCIEI0BATEIBHOCTH OYKB.)

1) Xnopun kanus. a) MounekynspHas.
2) Anmas. 0) Mertammueckasl.
3) Hox. B) MonHasl.

4) Xene3o. r) ATOMHas.
OTBET: it

8. Pacnionoxute popMyIibl CICTYIONIMX BEIIECTB 110 YOBIBAHUIO CTEIICHU OKHCIICHUS aTOMa a30Ta.
(OtBer 3anumuTe B BUE MOCIEA0BATEIHHOCTH HUPP.)

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

OTBET: it .

9. B mepuogax ¢ Bo3pacTaHHEM MOPSAKOBOTO HOMEPA PATNYCHI ATOMOB ......uueeeenennnnn.. .

10. Oxcuny BaO cooTBeTcTBYET ruaipoKcu, POpMyaa KOTOPOTO ....vuernennnnnne.

IIkana oneHMBaHMsI KOHTPOJbHBIX padoT nmo pasaenam 1 u 2

Bajibl pedTHHIOBOM
Ne 3apanus
OLICHKH
31 1
32 1
33 1
34 2
35 2
36 3
37 2
38 1
39 1
310 1
Hroro 15

[TpomexyTouHasi aTTecTalus OCyIIecTBIsAeTCs B (hopMe 3aueTa.

[TpomexxyTouHasi aTTecTalus MO TUCIUILIMHE B COOTBETCTBUM C YYEOHBIM IJIAHOM HAIIPaBJICHUS
npoBoauTcs B (opme 3aderta. 3adeT MO AWCIUIUIMHE MPEACTABISET COOOW HMTOTOBOE HWCIBITAHHE I10
npodeccnoHaTbHO-OPHEHTUPOBAHHBIM npobiieMam, yCTaHaBJIUBAIOIIIEE COOTBETCTBHUE
MO/ITOTOBJIEHHOCTH CTYIEHTOB TPeOOBaHUSAM 00pa30BaTENbHOrO CTaHAApTa. 3a4eT MPOBOAUTCS C LIEJBIO
MIPOBEPKU YPOBHS U KauecTBa (POPCHPOBAHHOCTH KOMIIETCHIIMH B paMKaX COOTBETCTBYIOIIETO dTama U
MTO3BOJISICT BBISIBUTH M OIIEHUTHh TEOPETUUYECKYI0 W MPAKTUYECKYIO TOJTOTOBKY CTYACHTA JUISl PEIICHUS
npodeccHoHaNBHBIX 3a/ad.

Bonpochl BEIXOIHOT0 KOHTPOJIA (3a4€T)
1. Ilpenmer u 3a1aun XUMUU. Y CIIEXH COBPEMEHHON XUMUHU.
2. OcHoBHbIE MOHATHS XUMUU. OCHOBHBIE 3aKOHBI XUMUHU.



3. Crpoenust atoma. CocraB aroMmHbIX szep. M3orombl, u300apbl SnepHas Monenb aroma
(Pezepdopn). Teopust Ilnanka. Iloctymarel bopa. KopmyckymsipHO-BOJTHOBBIE CBOMCTBA AJIEKTPOHA.
YpaBHeHue ne-bpoiiiis.

4, KBantoBple ymcia: TiaaBHoe (n), opoutanbHOe (I), MarHuTHOE (M) M CHHHOBOE (S); HX
XapaKTEPUCTUKU U B3aUMOCBSI3b.

5. Ilpunnun Iaymm; cneactBus w3 npuHimna Ilaynu. [IpuHiun HanMeHsbIeH sHeprun (paBuia
KineukoBckoro). Ilpasmiio Xynaa.

6. DnexTtpoHHble u rpaduyeckue GopMynbl. OIEKTpOHHbIe aHajord. HopmaneHoe u
BO30YXKJIEHHOE COCTOSTHHE aTOMOB.

7. Ilepnoanueckuii 3aKoH U nepuoaudeckas cucrema J.M. Menneneesa. 3akon Mo3iu. [lepuoss
U TPYIIIBI B CBETE TEOPUHU CTPOEHUS aToMa. BajleHTHOCTh aTOMOB.

8. M3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB B
3aBHCUMOCTH OT CTETIICHHU OKHCIICHHS DJIEMEHTA, OT mosiockeHus B Tadbmune /.M. Menzaeneesa.

9. OkucnuTeNnbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. [Ipoiecchl OKuCIeHUsS U
BOCCTAHOBJIEHUS. THIBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuMi. TUIHYHBIE OKHUCIUTEIN W
BOCCTAHOBUTEIH.

10. Meronel  cocTaBlieHHME  YpPaBHEHHH  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHU:
ANEKTPOHHOTO OajlaHca, HOHHO-3JIEKTPOHHBIM.

11. Xumnueckas cBsizb. OCHOBHBIE BUJbI U XapaKTEPUCTHKU XUMHUYeCKOU cBsi3u. KoBaseHTHas
CBsI3b. MexaHu3M 00pa30BaHMsS KOBAJICHTHOM CBs3H. MeToi BaleHTHbIX cBsized. Hacklmaemocts u
HaIpaBJIEHHOCTb KOBAJICHTHOM CBs3U. [loyisipHas KoBajleHTHAs CBA3b.

12. Uonnas cBa3b. Teopus Koccens. Merannuueckas cBsi3b.

13. BomoponHasi cBsizb. B3ammopelicTBHE MEXAy MoOJIeKylaMH. JJOHOPHOAKIENTOpHHAs CBS3b.
KommiekcHbie coeguHeHusl.

14. OcHoBHbIE MOHATUS XUMHUYECKOW TEPMOJMHAMUKH. BHYTpEHHSS SHEpruss M HHTAIbIUA
cuctembl. TeroBsie 3¢ PexThl XUMUUECKHX peakuui. TepMmoxumuyeckue ypaBHeHUs. 3akoHbl ['ecca.
OHTanbnus 00pa3oBaHus XMMUYECKUX COEAMHEHUN.

15. CxopoCcTh XUMHUYECKMX PEaKIMii B TOMOTEHHBIX CHCTEMax. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKHUX PEaKIMHi OT KOHLEHTPALUU. 3aKOH JeiicTBUs Macc. KoHCTaHTa CKOPOCTH peakLuu.

16. 3aBUCUMOCTh CKOPOCTHM XUMMUYECKUX pEaKLUi OT MpUPOJAbl U TeMIepaTypbl. DHEprus
axtuBanuu. [IpaBuno Baat-I'odda. YpaBaenue Appenuyca.

17. CxopocThb XMMHUYECKUX PEaKIHMil B TETEPOTreHHBIX CUCTeMaxX. 3aKOH JEWUCTBUS Macc IS
TeTEPOreHHBIX PEAKIIUM.

18. TlonsTHe 0 KaTanu3e M KaTaau3aTopax. MexaHu3Mm AeicTBHs KatanuzaTopa. 19. OGpaTtumsie
peakuuu. PaBHOBecHOe cocTosiHMe cucTeMbl. KoHCTaHTa paBHOBeCHUs 1Jii TOMOT€HHBIX U T'€T€POreHHbBIX
cucreM. [Ipunuun Jle Illarense. BiusHue naBiieHus, Temmeparypbl, KOHLEHTpAallUM Ha CMELICHHE
XUMHUYECKOTO PaBHOBECHSI.

20. lucmiepcHble cHCTeMBbl, MX Kiaccudukanus PactBopbl. XuMHUEcKass TEOpUsi pPacTBOPOB.
CriocoObI BEIpayKEHUS KOJIMYECTBEHHOTI'O COCTaBa pacTBOPOB. PacTBOpUMOCTS.

21. OO6ume cBoiicTBa pacTBOpoB. 3akoHbl Payns. OcmoTuyeckoe naBienue, 3akoH Bant-I'odda.
XUMUYECKOE paBHOBECHE B PACTBOPAX.

22. BonHble pacTBOpbI 3JEKTPOJUTOB. Teopus snekTpoiauThdeckod auccouumanuu. Ilporece
nuccouuanui. CuibHble U ciiadble 37eKTpOoiauThl. CTeneHb W KOHCTAaHTa AUCCOLMAIUN. AKTUBHOCTD.
ManopactBopuMsle 3ekTpoiuThl. [Ipoussenenue pacrsopumoctu (I1P).

23. DNEeKTpOIMTHYECKAs TUCCOIMANNS BOIbl. BOIOpOIHBIN TIOKa3aTenb cpeapl. IHIuKaTOpHI.

24. CymHOCTB 3JEKTPOSu3a. DIEKTPOJIU3 paciuiaBoB. PacTBOpUMbIE U HEPACTBOPUMBIE AHOIBI.
Bropuunsie mpoueccs IpH 31eKTPOIU3eE.

25. KaronHple M aHOAHBIE MPOLIECCHl MPU DIIEKTPOJIN3E BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3akonbl ®apaznes. Berxoa o Toky.

26. Kopposus meramioB. Knaccupukanuss KOppo3HOHHBIX MPOLECCOB. XUMUYECKas KOPPO3Us
(razoBasi KOppo3usi, KOPpo3us B HedekTponuTax). KuHernka xumuueckoi kopposuu. Kosddurment
CIUIOIIHOCTH.

27. DNeKTpOXUMHYECKash KOppO3Ms; €€ BHIbl W CyImHOCTh. Koppo3wss ¢ BOZOPOAHON U
KHUCJIOPOJHOM JETOISAPU3ALUEH.

28. Knaccu¢ukanuss METOIOB 3alllUTHl METAJUIOB W CILIAaBOB OT KOPPO3WH. MeTtaummdeckne
3alMTHBIE OKPHITHS (KaTOAHbIE U aHOAHBIE). HeMeTannnyeckue 3allUTHBIE TOKPBITHS.



29. DREeKTPOXUMHUYECKUE METO/IbI 3aIUTHI (IPOTEKTOPHAs 3alUTa, KaTOJHAS 3aIHUTAa).
30. N3meHeHne CBOWMCTB KOPPO3MOHHOM CpEebl: MHTMOUTOPHI KOPPO3WH, MX KiIacCHUPUKAIMS U
MEXAHU3M JICUCTBHS.

Il kaabl OleHKU 00pa30BaTeIbHBIX JOCTHXKEHH

Baibl
(uToroBoit OcBoeHnue
. . . TpedoBanus K 3HAHUSIM
PEUTHHIOBOW | KOMIIeTeHIHi
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI Ha TIOCTABJICHHBIC BOMPOCHI IOJHBIC, YETKUE W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTMYHBIL, JOKa3aTeNbHBI |
JEMOHCTPUPYIOT aHAJIUTHUYECKHE M TBOPYECKUE CIIOCOOHOCTHU
CTY/CHTA.
84-70 Cpennuii JlaroTcs mOJIHBIE OTBETHI HA IIOCTABJICHHBIE BOIpPOCHL. [lokazaHo
YpOBEHb YMEHHE BBIIEIATh MPUUMHHO-CIIEACTBEHHbIE CBs3U. [Ipu perienun
3aja4 JIONMYLICHbBl HE3HAUUTENbHbIE OIIMOKH, HCIpPABICHHBIE C
MOMOIUIBIO «HABOSIIIKX» BOIIPOCOB MPENOo/1aBaTesl.
69-60 ba3zoBbrit OTtBeTbl Ha BONPOCHI M  PEIICHHUS I[OCTaBICHHBIX 3a1ad
YPOBEHb HEIOCTAaTOYHO MoJiHbIe. JIoruKa U mocae10BaTeIbHOCTh B PEIICHUN
3a]1a4 UMEIOT HapylIeHus. B oTBeTax 0TCyTCTBYIOT BHIBOJIBI.

Y4eOHo-MeTOAMYECKOEe H MH(POPMALTMOHHOE o0ecredeHne
y4eOHOM TUCUMILINHBI
OcHoBHas JInTepaTypa
1. Munaesckasg JI.B. OO6mas xumwus. g MHXEHEPHO-TEXHUYECKUX HaIlpaBJICHUN
MOATOTOBKU U CHeIUalbHOCTeH: yueOHoe nmocodue / JI. B. Munaesckas, H. A. Illeronuxuna. — Cankr-
[MerepOypr: Jlanb, 2020. — 168 c. Pexxum noctyna: https://e.lanbook.com/reader/book/126907/#2

2. Eropos B.B. O6mas xumus: yueOnuk mis BY3os / B.B. Eropos. — 2-e uzn. — CaHkr-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684
3. VYpsgnukoBa M.H. Xumusa B 3amauax U yOpaKHEHUSIX [DJIEKTPOHHBIM pecypc|: yd.

nocobue: B 2-x 4. — Y. 1 O6mas n Heopranuueckas xumust / M.H. Ypsagaukosa, A.A. YpsaHUKOB. -
Tam60B: ®I'BOY BO «Tam6. roc. yH-t um. ['.P. JlepxaBuna», 2019. - 108 c. Pexxum poctyna:
https://e.lanbook.com/reader/book/156864/#4
JlonostHUTEILHAS JIUTEPaTypa

4, AnekcannpoBa J.A. Heopranudeckas xumus. TeopeTudeckre OCHOBBI U JIAOOPATOPHBIMA
NpakTUKyM: yuyeOHuk / D.A. Anekcanaposa. - Cankt-IletepOypr: Jlans, 2019. — 396 c. Pexxum nocryna:
https://e.lanbook.com/book/116356

S. bynanos B.B., JlomoBa T.H., Pei6kun B.B. Xumunueckas kuneruka: y4. mocodue / B.B
bynanos, T.H. Jlomoma, B.B. PwiOkun. — CII6: Jlans, 2014. — 288 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/42196

6. brnunos JI.LH. COopHuk 3a1au 1 ynpakHeHUH 1o obmel xumun: yuebHoe nocodue / JI.H.
brunos, N.JI. [lepdunosa, T.B. Cokonosa. — Cankrt-IlerepOypr: Jlans, 2016. — 188 c. — Pexxum gocryna:
https://e.lanbook.com/reader/book/75504/#40

7. Cununpina U.H., TapanoBa C.A. Metoaudeckue yka3aHusl K J1abopaTOpHO# pabore

«CKOpOCTh XMMHYECKOM pEAKIMM U XUMUYECKOoe paBHOBecum». — bamakoBo: BUTHU HUAY MUDU,
2021. - 16.c.

8. Cunnneina MLH., TapanoBa C.A. Meroaudeckue ykazaHus K JlabopaTOpHOM pabore
«OKHCINTENBHO-BOCCTAHOBUTENIbHBIE peakuun». — banakoso: BUTHU HUAY MU®U, 2021. - 16 c.
9. Cunnneina MLH., TapanoBa C.A. Meroaudeckue ykazaHuwsi K JlabopaTopHOM pabore

«Quektponus». - banakoso: BUTU HUAY MU®DUH, 2021. - 16 c.
IIporpammHuoe obecnieuenue u UHTepHeT-pecypenl:
- TpollecC peanu3alu 00pa3oBaTEeNbHONW MpOrpaMMbl MO JUCHUIUIMHE «XUMHs» obecredeH
HE0OXOIMMBIM KOMILJIEKTOM JIHIIEH3MOHHOTO MPOrpaMMHOI0 00eCeYeHHUS.
- IepeYeHb  pecypcoB  HMH(OPMAIIMOHHO-TENICKOMMYHMKAIMOHHON  cetn  «MHTepHET»
HEOOXOIMMBIX JJIsi OCBOEHUS UCLUTUIHHBIL:


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

1. DnexTpoHHBIE pecypchl 1O XUMUM [ONEeKTpoHHBIM pecypc] — Pexum gocryna:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php

2. XuMu4eckue Hayku U oOpa3zoBanue [OnekTpoHHBIH pecypc] — Pexum mocryna:
https://xumuk.ru/bse/3011.html

MarepuajibHO-TeXHHYEeCKOe o0ecriedyeHue y4eOHOM N CIUTIIUHbI
3aHATHS TPOBOASTCS B YUeOHOW ayauTOPUH, IPEAHA3HAUYCHHOW Ui TPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO W TPAKTUYECKOr0 THUIIA, TPYMNIOBBIX W HWHIWBUAYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISI U POMEXKYTOYHOH aTTecTaui. AyIUTOpHs OCHAIIEHA HEOOXOIMMBIM 000PYIOBAHUEM.
JlaGopaTopHble 3aHATHS TTPOBOAATCS B 1aOOpaTOPUHU, OCHAIIEHHON CTaHIAPTHBIMH KOMIUIEKCAMHU
OTEYECTBEHHBIX U 3apy0eKHBIX IPUOOPOB M YCTAaHOBOK.
B pacnopspkeHnn 00ydaromuxcs CTyACHTOB HMEIOTCS AJIEKTPOHHO-O0MOIMOTEYHBIE CUCTEMBI.

Y4eOHO-MeTOANYECKHE PEKOMEHIAIUY JJIfl CTYJAE€HTOB

1. Ykazanus 01151 npocayuueanus 1eKyutl

[lepen Hayamom 3aHATUN BHUMATEIbHO 03HAKOMUTHCS C yU4EOHBIM IJIAHOM MPOBEACHUS JIEKIUN U
CIIUCKOM PEKOMEHIOBAaHHOU JTUTEPATYPHI.

[lepen mocemeHuEM OYepeTHOM JEKIUN OCBEKUTH B MAMSITH OCHOBHBIE KOHIICTIIUU TIPOHICHHOTO
panee marepuaia. [loaroToBUTH MPU HEOOXOAMMOCTH BOITPOCHI MpernogaBaTeto. He HaIo omacaThes, 4To
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexiuun oCHOBHOE BHUMaHUE CIIEYET YACIATh He PopMyIaM U MaTEMAaTHUYECKUM BBIKIIAIKAM,
a cofiepaHUI0 U3y4aeMbIX BOIIPOCOB, OMPECIICHUSM U ITOCTAHOBKAM 3aJ1au.

B mporiecce n3ydeHus JIEKIIMOHHOTO Kypca He0OX0IMMO TI0 BO3MOYKHOCTH 9acTO BO3BPAIIAThCS K
OCHOBHBIM TOHSTHSIM W METOAAM pelIeHUs 3ahay (3eCh BO3MOKEH BBIOOPOUHBIM KOHTPOJIb 3HAHUN
CTYJICHTOB).

XenarenbHO UCHONIB30BaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIIOJIB3YeTCS MPUHATAS
MpernoaaBaTesieM cucTeMa 0003HauYeHUH.

Hns Oonee moapoOHOro wu3y4deHHs Kypca cieayer paboTaTb € PEKOMEHJIOBaHHBIMU
JTUTEPATyPHBIMA UCTOYHUKAMHU U BHOBBH MOSIBIISTFOITUMUCS HCTOYHHKAMH.

2. Vkazanus 015 évinonnenus 1a60pamopHulx pabom

CobOmoate TpeOOBaHMsS TEXHUKHM O€30MACHOCTH, [UIsI YEro IMpociyllaTb HEOOXOAUMBbIE
pa3bsACHEHUS O MPABHJILHOCTH MTOBEACHUS B 1a00OpaTOpUU.

[Tepen BwImoTHEHUEM J1aOOpPATOPHON PabOTHI MPOBECTH CAMOCTOSITEIBHO IMOJTOTOBKY K padbore
W3YYMB OCHOBHBIE TEOPETUYECKUE TOJOKEHHUs, 3HAHHWE KOTOPHIX HEOOXOIMMO Ml OCMBICICHHOTO
BBITIOJTHEHUST PAOOTHI.

B nporuiecce BeImoaHeHHs pabOTHI cleayeT MOCTOSIHHO 00IIaThCsl ¢ MPEenojaBaTesieM, He JOMmycKas
110 BO3MOKHOCTH HEMPABWIBHBIX ICHCTBUM.

OcHOBHBIE pe3ylbTaThl SKCIIEPUMEHTOB HEOOX0AUMO 3a()UKCUPOBATh B MMCEMEHHOM BH/IE.

[Ipu cpade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJETaHHON padoTe, TNie JOJKHBI OBITh
OTpa’keHbI OCHOBHBIE PE3YIbTAaThl M BHIBOJIBI.

3. Vkazanus onsa evinonnenus camocmosamenbHol pabomaol

[Tonyunts y mpenonaBarensl 3aJaHME€ W CIHUCOK PEKOMEHJOBAHHOW muTeparypbl. M3ydenue
TEOPETHUYECKUX BOMPOCOB CIEAYET MPOBOIUTH IO BO3MOKHOCTH CAMOCTOSITEILHO, HO TIPU 3aTPYyTHEHUSIX
oOpataThCs K IpernoaaBaTesio.

[ToAroToBUTH MMCEMEHHBIN OTYET O MPOJIETAHHON padoTe.

[Tpu BeIMONHEHUN (DPOHTANBHBIX 3aJaHUI MO YCMOTPEHUIO MpernojaBaTens padoTa MOKET OBITh
orleHeHa ©0e3 TMHCbMEHHOTO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, TMPHU YCIOBUHU
aKTUBHOM CaMOCTOSATEIHHOU PabOTHI.

[ToAroTOBUTE OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI.

MeTtoauyeckue pekoMeHAAlMHU /sl penogaBareei
1. Vkazanus 013 nposedernust 1eKyuti
Ha nepBoii BBOHOM JIeKIIUU cenaTh o0uuii 0030p coaepxkaHus Kypca U OTMETUTh HOBbIE METO/IbI
Y TIOJIXOJIbI K PEIICHUIO 33/1a4, pacCMaTPUBAEMBbIX B Kypce, JOBECTH JI0 CTY/IEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.
IIpy mOAroTOBKE K JIEKIMOHHBIM 3aHATHUAM HEOOXOIUMO NpPOAYMaTh IUIAH €ro MpOBEAEHUS,


https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://xumuk.ru/bse/3011.html

coJiepKaHue BCTYMUTENbHOW, OCHOBHOW M 3aKJIIOUUTENFHON YacTH JICKIIUH, O3HAKOMHUTHCS ¢ HOBUHKAMH
y4eOHON M METOIUYECKOH JIUTepaTypsl, MyOJIUKALUAMU NEPUOJUUECKON MeYaTH MO TeMe JEKIIMOHHOIO
3aHATUS. YTOUHHUTH IJIaH TPOBEICHHUS CEMHUHAPCKOTO 3aHATHS MO TeMe Jekuuu. [lepen m3imoxeHuem
TEKYILEro JEKIMOHHOIO MaTepHuaja HallOMHUTb 00 OCHOBHBIX HTOrax, JOCTUTHYTBIX HA MPEIbLAYIIHX
nexusx. C 3Toi 1eNblo 33JaTh HECKOJIBKO BOIIPOCOB ayTUTOPHU U OCYHIECTBUTH BBIOOPOYHBII KOHTPOIIb
3HaHUS CTYJCHTOB.

B Xone NEeKIMOHHOTO 3aHATHs MPENOAaBaTeNb JOJDKEH Ha3BaTh TeMy, Y4eOHBbIE BOIPOCHI,
O3HAKOMHUTb CTYAEHTOB C II€pEYHEM OCHOBHOM M JIONOJIHUTEIBHOW JIMTEpAaTyphl IO TEME 3aHATHSL.
PackpbiBas conepkaHue Y4eOHBIX BOINPOCOB, AKIEHTUPOBATh BHUMAaHHE CTYJCHTOB Ha OCHOBHBIX
KaTeropusix, SBJIECHUSAX M IIpoleccax, OCOOEHHOCTSX MX IpOTeKaHWs. PacKpblBaTh CYIIHOCTb MU
CoZiepKaHue PA3IMYHBIX TOUEK 3PCHHS M HAYYHBIX MOAXOJ0B K OOBSCHEHUIO TEX WM MHBIX SBICHUN H
IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO MO CIIOPHBIM TEOPETUYECKHM
BonpocaM. [IpuBoauTh npuMepsl. 3a1aBaTh MO XO4y U3JI0KEHUS JEKIMOHHOIO MaTeprajga pUTOpUUYECKHUE
BOIPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIBHON JIEATETbHOCTH
CTY/ICHTOB, IIOBBIIIEHUIO HMX BHHUMAHHUS M UHTEpeca K MaTepually JIEKIHH, €€ COJEp)KaHMIO.
[IpenonaBaTens JOMKEH PYKOBOIUTH pabOTOM CTYIEHTOB MO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO
Matepuana, oA4epKUBaTh HEOOXOAUMOCTb OTPAXKEHHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMoi
TEeMBI, 0CO00 BBIJENAA, KATErOpHAJbHBIN ammapar. B 3aKiIrounTensHOW YacTH JIEKIUH HEOOXOIMMO
copMynupoBaTh 00IIHME BBIBOJBI 10 TEME, PACKPBIBAIOLINE COAEPIKAaHUE BCEX BOIPOCOB, IIOCTABIEHHBIX
B Jekiuu. OOBSBUTH IUIAaH OYEPEIHOTO MPAKTHYECKOTO 3aHATHS, NaTh KPAaTKHE PEKOMEHAAIMH II0
MOJIrOTOBKE CTYJIEHTOB K ceMmuHapy. Ormnpenenuts MeCTO U BpeMsl KOHCYJIbTAllUU CTYJCHTaM,
MOJKEJIABIIMM BBICTYIIUTH Ha CEMHHApPE C JOKIaaMu U pedeparamu.

Ha mnocnenneld nekuuu ynenute BpeMs [uid  0030pa  HaumbOosiee BaKHBIX —IOJIOXKEHMH,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus onsa nposedernus 1ab0pamopHuix 3aHAmMull.

Cobmoiate TpeOOBaHUSA TEXHUKH O€30IaCHOCTHM M IPOBOAUTH HEOOXOJIUMBIE Pa3bsCHEHUS O
IIPaBUIBHOCTH MTOBEJICHHS B J1a00OpaTopuu.

[lepen BblmosHEHUEM J1a0OpaTOpHONl pPAaOOTHI NPOBEPUTH CTENEHb TOTOBHOCTH CTYAEHTOB,
HallOMHUTh M OOCYAWTh OCHOBHBIE TEOPETHYECKHE IOJI0KEHUS, 3HAHHE KOTOPBIX HEOOXOAUMO JUIs
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B npouecce BbIoaHEHUST pabOTHI clelyeT MOCTOSHHO OOIIATHCSA CO CTYJEHTaMH, HE JIOIycKasl 110
BO3MOKHOCTH UX HENPABWIBHBIX IEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3yJbTaThl SKCIIEPUMEHTOB ObUIM 3a()MKCUPOBAHbI CTYJIEHTAMU B
MUCHMEHHOM BHJIE.

IIpu npueme 3auera mo pabore TpeOoBaTh OTYET O MpOAETaHHON paboTe, rie IOJKHBI ObITH
OTPayKEHBI OCHOBHBIE PE3YJIBTATHI M BHIBO/IBI.

3. Vkazanus no koumponio camocmosmenvHol pabomsi Cmyo0eHmo8

[lo ycMoTpeHuio mpenojaBarensi 3aJaHHME€ HAa CAMOCTOATEIbHYIO paboTy MOXKeT ObITh
VH/IMBUYAJIbHBIM WA (PPOHTAIILHBIM.

[Ipu wcmonp30BaHMM WHAMBHIYaTbHBIX 3aJlaHUil TpeOOBaTh OT CTYJSHTA MUCHMEHHBIH OTYET O
pojiesaHHoi paborTe.

[Ipu mpumeHeHWH (QPOHTANBHBIX 3aJaHUK BECTH KOJUICKTUBHBIE OOCYKICHUS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKUX TOJIOKEHUH.

C mempl0  KOHTPOJSL KadyecTBa  BBIOJHEHHS  CaMOCTOSTENbHOW  paboThl  TpeOoBaTh
WH/IMBUYAJIbHBIE OTYETHl (JIOMyCTHMO BMECTO INHCBMEHHOTO OTYeTa MNPUMEHSTHh WHIAMBHyalbHbIE
KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpedoBanusmu OC HUAY MUDU u yueGHBIM
TUIAaHOM OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMBl.

PaGouyto nporpammy coctaBmia noreHT I'epacumoBa B.M.

Peniensent: noueHT 3epHbInKnHA A.A.

[Tporpamma onobpena na 3acenanuu Y MKH 08.03.01 «CtpoutenbcTBoy.

[Ipencenarens yueOHO-MeTOAMUECKON Komuccnu Menanuy B.M.



