MUHHCTEPCTBO HAVKM U BBICIIIETO OBPA30BAHUSI POCCUICKOI
®EJIEPALIU

(enepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BHICIICTO

_ 0bpasoBaHus .
"CAHKT-IIETEPBYPI'CKUM TOCYJAAPCTBEHHbIMN YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHUA"

Kadenpa Ne 5

YTBEPXKJIAIO

PYKOB OOUTCIIb HAITPABJICHU A

J.T.H.,Ipo(.

(IOIDKHOCTD, YU. CTETIEHb, 3BaHKE)

B.®. IInuvrakos

(MHUIUATBL, (aMUITHS)

AT
JA

(momuce)
«22» nrons 2023 r

PABOYAA ITPOTPAMMA JVCLMTUIMHBI

«XUMHU D)

(HamMeHOBaHME MUCIIHIUIIHEL)

KO HaIpaBJICHUMA 110, FOTOBKI/I/
/L Hallp A 15.03.04
CIICHUAJIbHOCTH

HaumenoBanue HarpaBJICHUA ABTOMaTI/ISaI_[I/Iﬂ TCXHOJIOTUYCCKUX MTPOUCCCOB U
HOI[FOTOBKI/I/ CIICOaJIbHOCTH IMpONU3BOACTB

HanmenoBanue ABTOMaTH3AIIHS TEXHOJIOTUYECKUX MPOIECCOB U
HaIpaBIEeHHOCTH MPOU3BOJICTB
dopma oOyueHus OYHast

Canxkr-IleTepOypr— 2023r.




JIucr corsiacoBanusi padoyeil mporpaMMbl M CUMILTHHbBI

[Iporpammy cocraBui (a)

JIOIL., K.T.H v Y *T515.06.2023

T.. ®omnueBa

(OIDKHOCTB, YU. CTENCHb, 3BaHNE) (monpmmck, nara)

[Iporpamma onobOpena Ha 3aceqanuu kadeapsr Ne 5
«15» mrons 2023 r, mporokos Ne 01-06/2023

3aBenyronmii kadenpoit Ne 5

II.T.H.,J01I. 15.06.2023

(vHUIMATEL, (paMuITus )

E.A. ®ponosa

(y4. creneHb, 3BaHue) (moamuck, nara)

OteercrBennsiii 3a OIT BO 15.03.04(01)

CTapIllMil MpemnoiaBaTelib / 22.06.2023

(vHMIMANEL, (QaMATHA)

H.B. PemernukoBa

(TOMKHOCTD, yU. CTEICHb, 3BaHUE) (monmmcek, nara)

3amecTuTenb AUpeKTopa MHCTUTYTa Ne3 o MeToanueckoil padore

// o
Yy,
i

I

ﬂ;, i

CTapIMi IpernojaBaTellb / 22.06.2023

—

S

(VHUIMATEL, (paMAITHS )

H.B. PemernnkoBa

(IOIKHOCTB, yU. CTENCHb, 3BaHUE) (noamnucek, nara)

(vHMIMANEL, (QaMuITNs)



AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBlIeHHIO NoArotoBku/ cneruansHoctd 15.03.04
«ABTOMAaTH3alMsl  TEXHOJOTMYECKMX  IPOLECCOB W  MPOU3BOJCTB»  HAaIlpPaBIECHHOCTH
«ABTOMAaTH3aLMsl TEXHOJOTMYECKUX IPOLIECCOB M IPOMU3BOACTBY. JlMcHMIUIMHA peanu3yeTcs
kadenpoit «NeSy.

JucnunivHa HaieneHa Ha (OpMHUPOBAHUE Y BBITYCKHUKA CIEAYIOIMX KOMITETEHLIH ;

OIIK-1 «IIpuMeHSATh €CTeCTBEHHOHAyYHble M OOILEHHXEHEpPHbIE 3HAHUS, METOIbI
MaTeMaTHYECKOTO aHaIM3a U MOJICIIMPOBAHMS B MPO(ECCHOHATBHON ACATEITLHOCTH

ConepxaHue AUCHUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJICHUEM C
UCTOpUEH XUMHUM, a TaKKe OCHOBHBIMM HAINPABJICHUAMU W TEHJCHLUUSMU Pa3BUTHUSI
COBPEMEHHOW XUMHM. XHUMHMSA H3y4aeT MaTCpPUAIBHBIA MHUpP, 3aKOHBI €ro pa3BUTHS,
cnenu@uUeckylr0 XUMHUYeCKyro (opMmy JBIM)KEHHS MaTepuu. B mporecce u3ydeHUs
BbIpa0aThIBaeTCs HAYYHBIH B3N] Ha MUpP. 3HaHUWE XUMHH HEOOXOIMMO JUIS MJIOJOTBOPHOM
TBOPUECKOW JeATelNbHOCTH OakanaBpa r000H HampaBlIeHHOCTH. XUMHUsS HeoOxonuma s
dopMupoBaHUA y CTyAEHTa COBPEMEHHOTO HAy4YHOT'O MPEACTABICHUS O MaTepHH, BEIIECTBE KaK
OJHOM W3 BHUJOB JABHXKYIIEHCS MaTEPUU, MEXaHU3ME MPEBPALICHUN XUMHYECKUX COCIUHEHUN,
CBOMCTBAaxX MaTepHalOB. O XMMHUYECKUX Ipolieccax B COBpeMeHHOU TexHuke. Ilpu n3yueHun
Kypca XAMHH HEOOXOAMMO TIPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBJAIETh TEXHUKOMN
XUMUYECKHUX PAacyeToOB, BBHIPAOOTAaTh HABBIKM CAMOCTOSTEIBHOTO BBITTOJHEHUS XHMHYECKHX
SKCIIEPUMEHTOB W 0000meHust ¢akroB. [loHMMaHue 3aKOHOB XUMHH TIOMOXKET CTYIEHTY B
peIleHUH  DKOJOTHMYECKUX MpoOiieM. 3HaHHE Kypca XMUMHUHM HEOOXOTUMO JUIsl MOCIETYIOIIETO
YCHEIIHOTO U3YYEHUsI CHeUaIbHbIX JUCIUIIINH.

[lpennogaBanue AMCUMIUIMHBI TpeaycMaTpUBaeT cienyroume (GopMbl OpraHU3aluu
y4eOHOro IMmpolecca: JIEKIUH, MacTep-KIacchl, JadopaTopHble paboThl, CAMOCTOSTENIbHAS padboTa
00y4aroIerocsi, KOHCY/JIbTallUH.

[IporpamMMoli TUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUME BHUJAbl KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme Au(pepeHInPOBAHHOIO 3a4eTa.

OOmmast TPyJI0eMKOCTh OCBOCHHS JTUCIUILUIMHBI COCTABJISICT 3 3a4eTHBIX enuHuIbI, 108
4acoB.

S3b1K 00y4YCHUS IO TUCITUTLIINHE «PYCCKUIN



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Llens naHHOW AMCHUILTUHBI — YCBOEHHE CTYACHTAMH TEOPETUYECKUX OCHOB  OOIIEH

XUMUH, XUMHUU B@XHEHIMX 53JEMEHTOB M HX HEOPraHWYEeCKHUX COEIUHEHUH,

dopMHpOBAaHME  XUMHUYECKOTO  MBIIUIEHUST Yy CTYJCHTOB, pa3BUTHE HAaBBIKOB

UCIIOJIb30BaHUSl CBEICHUN O (DU3MKO-XMMHUUYECKMX CBOMCTBAX PA3IUYHBIX CHUCTEM JUIf

CHUHTE3a COOTBETCTBYIOIIMX COEIMHEHUH, BBHIIOJHEHUE TEPMOJMHAMUYECKHX U

KUHETHYeCKUX pacueToB. IIpuoOpereHne HEKOTOPOro OMNbITa HKCIIEPHUMEHTATbHBIX

UCCIIEeIOBAaHUM Al pa3padOTKM  HOBBIX METOJOB CHHTE3a W IPHUAAHHUS MaTepuagam

3aJlaHHOI CTPYKTYpbI, U KOMILJIekca cBOUCTB. [IpencraBieHre BOZMOXKHOCTH CTyIEHTaM

Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKM B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTUH.

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BBICIIero oOpazoBanus (ganee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTaTOB OOY4EHHS MO JUCIHUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesyabTatamu ocBoeHus OII BO.

B pesynbrate m3ydeHHs AMCLUMIUIMHBI OOy4aroLMICS JODKEH 00jajaTh CIETYIOIMMU
KOMITETEHLIMSIMU UJIM MX YacTsiMU. KoMIeTeHIMu 1 MHAMKATOPHI UX JOCTH)KEHUS IPUBEACHBI B
Tabmume 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMI U UHIMKATOPOB MX JOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHUeE MHAMKATOpA
KOMITETEHIIN U KOMITETEHLIN U JOCTUKEHUSI KOMIIETEHIIUU

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHUS,
METO/IbI U 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUILINH; OCHOBBI MATEMAaTUYECKOTO
aHanM3a U MOJIEIIMPOBAHHUS

OIIK-1 IIpumensars OIIK-1.VY.]1 ymerp 1eMOHCTPUPOBAThH
€CTECTBEHHOHAy4HbIe | 0a30Bble 3HaHMS B 00J1aCTH

1 OOLIEMHKEHEPHBbIE | €CTECTBEHHOHAYYHBIX JUCIUILINH U

3HAHUSI, METOIbI HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
OOmenpodeccuoHaabHbIE o
MaTeMaTUUECKOTO npodeccuoHanbHON NESTETbHOCTH;
KOMITETCHII U
aHau3a u MPUMEHSATH METOJIbI MATEMATHIECKOTO
MOJIETTUPOBAHHUS B aHanM3a U MOJICIIUPOBAHUS
npodeccuoHaIbHOU OIIK-1.B.1 BnaneTs HaBbIKAMU
NESTEIIbHOCTH WCITOJIB30BaHMs 0a30BBIX 3HAHUH B 001aCTH

€CTeCTBEHHOHAYYHBIX U CIIUTLIINH B
npodeccuoHaTbHOM IEITENFHOCTH,
MPUMEHEHHUSI METOJIOB MATEMATHIECKOTO
aHaJIn3a ¥ MOJICITUPOBAHUS

2. Mecto qucuuIInHbl B cTpykType OI1

Jucnumiraa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAIOIIMMHUCS
MIPU U3YICHUU CIICIYIOIMX JUCIIATUINH:

— «MaremaTHKay,

— «Dusukay,

3HaHUs, TOJYdCHHBIC TPH W3Y4CHUW MaTepuaia JaHHOW IUCIHUIUIMHBI, UMCIOT Kak
CaMOCTOSITEeIbHOE 3HAYCHHE, TaK M MOTYT MCIOJIB30BATHCS IPU U3YYCHHUH APYTUX IUCHUILINH:

— «QK0JIOTHU S,
«be30macHOCTh JKU3HEACATEIILHOCTH ».

3. O0BeM u TPYTOEMKOCTh AUCITUTIIUHBI

Janubie 006 oOmeM oObeMe MUCIHUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHUJIOB Y4eOHOM
paboThI O NMCUUILIMHE (U pacipeaesieHne 3TON TPYJAOEMKOCTH 110 CeMeCcTpaM) PeICTaBICHBI B
Tabnuie 2.




Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIINHBI

TpynoeMKocTs 1o
Bun yae6HOl paboThI Bcero cemMecTpam
Ne2
1 2 3
Obwasn mpyooemkocmp oucyunIuHbl, 3/ 108 3/108
3E/ ("ac)
U3 Hux yacoe npakmuueckoit nOO20MoGKuU
Ayoumopnbie 3anamus, BCEro Jac. 51 51
B TOM YHUCJIE:
nexruu (JI), (dac) 34 34
npakrtudeckue/cemunapekue  3ansatus  (I113),
(dac)
nabopaTtopHbie paboTsl (JIP), (wac) 17 17
KypcoBoit mpoekT (padora) (KII, KP), (uac)
JK3aMeH, (Jac)
Camocmoamenvnasa paboma, Bcero (4ac) 57 57
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3au, b, Hudd. 3au.
DK, ) 3au.

£33

IlpuMeyanue: KaHAUIATCKUI IK3aMeH

4. ConepsxkaHue JUCITUTIITUHBI
4.1. PacnpeneneHue TPyAOEMKOCTH AMCIIUIIIUHEI IO pa3/ieiaM U BHIaM 3aHSATHH.
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh TPUBEICHBI B TabuIIe 3.

Tabmuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYA0EMKOCTh

Paszmensl, TeMBI IUCITUTIIINHEL Jlexiium | 113 C3) | JIP KII CPC
Cemectp 2
Paznen 1: BBegenue B XuMuio 1 5 10
Temal.l. Ilousarue BemecTsa u 1 1 1
XHUMHUYECKON peakiu, OCHOBHbIEC
ONpe/eeHUs..
Tema 1.2 2 4

CTGXI/IOMeTpI/I‘ICCKI/Ie 3aKOHBI.
(I)YH)IaMeHTaJ'ILHBIC IIOHATHUA U 3aKOHBI

XUMHH.
Tema 1.3. CiocoObl onpeneneHust 5 5
KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: Ctpoenue BelecTBa 10 ) 8
Tema 2.1. OcHOBHEIE CBEIECHUS O ) 2

CTPOCHHUH aTOMOB; KBAHTOBEIC M CJIA.




Tema 2.2. [lepponnveckuii 3aK0H
JI.N.Menneneena.

Tema 2.3. XuMnueckas CBsI3b, BUIBI
XUMHUYECKOU CBS3H.

Tema2.4. MeTo 1 BalCHTHEIX CBS3CH,
KOBaJICHTHAs CBS3b.

Tema2.5. MeTos1 MOJIEKYISIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIEC THUITHI CBS3CH:
WOHHAas CBsI3b, METAJIJINUECKas CBS3b,
BOJIOPOJIHAs CBSI3b, CUJIbI BaH-iep-
Baannbca.

Paznen 3: XumMuueckue CUCTEMBL.
OO6ume 3aKOHOMEPHOCTH XUMHUYECKAX
MIPOIIECCOB.

15

20

Tema 3.1. DHepreTnka XMUMHUYECKUX
IIPOLIECCOB, BHYTPEHHSIS SHEPTHS,
SHTANBIINS, SHTPOIUSL.

Tema 3.2. sneprus ['nu66ca,
HaIPaBJIEHHOCTh XAMHYECKHX
IPOIIECCOB, XUMHUECKOE U (ha30BOE
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOM
peaKuu U METO/Ibl €€ PEryJupOBaHMUS,
3aKOH JIeHCTBHS Macc,

Tema3.4. DHeprus akTuBalUH,
ypaBHeHUE AppeHuyca, nmpaBuiio Bant-
I'odda, xaramuzaropsl u
KaTaJUTHYECKHE CHCTEMBI.

Tema 3.5. PacTBOpEI, TUCIIEPCHBIE
CHCTEMBI, ClIOCOOBI BBIPAKEHU S COCTaBA
pacTBOpOB,

Tema3.6. DiekrponuTudecKas
JccoLManys, BOAHbIE paCTBOPBI
JJIEKTPOJINTOB, BOJOPOIHBIN
IOKa3aTellb, peakiuu oOMeHa,
TUIPOJIA3 COJIEH.

Tema3.7. CBoiicTBa pa30aBiICHHBIX
pPacTBOPOB HE ANEKTPOIUTOB, BOJIHBIE
PacTBOPHI SJEKTPOIUTOB, 3aKOH
pa36asienust OcTBalb/a, 3aKOHBI
Payus.




Paznen 4. OCHOBBI AJIEKTPOXUMHYECKUX 4 8 4
MPOIECCOB.
Tema 4. 1. okuCIUTEIBHO- 1 19
BOCCTAHOBUTEIBHBIE PEAKIINHU
Tema 4.2. XuMHUUECKHE UCTOUYHUKHU 1 4 4
AJIEKTPUYECKOTO TOKA. ['abBaHMYECKHE
3JIEMEHTEI.
Tema 4.3. DneKkTposun3, 3aKOHbI 1 2
Dapajes.
Tema 4.4. Koppo3sus u 60prs0a ¢ HEel. 1 4 2
Paszmen 5: CBoiicTBa DJIEMEHTOB U UX 4 2
COEeTMHEHU N
Tema 5.1. Kimaccel XUuMHYECKIX 2 4
COeIMHEHNI, CBOMCTBA DJIEMEHTOB U UX
COCIUHECHUH.
Tema 5.2. Xumnuueckas ) 5
uneHTuukanus. Metoasl
XUMHUYECKOTO MCCIJIEAOBAHUS U aHAJIN3a
BEINECTB M UX IIPEBPAICHUMN.

Hroro B cemectpe: 34 17 57

[IpakTrnueckas

IMOATOTOBKA  3aKIMKOYACTCd B  HCIMOCPCACTBCHHOM  BBIITOJIHCHUU

OoOyJaoIMMHCS  ONpPENENeHHBIX  TPYAOBBIX  (yHKUMI,  CBS3aHHBIX C  Oy;ymei
pOo(eCCUOHANBHOM JIESTENbHOCTHIO.

4.2. CopnepxaHue pa3ieioB M TeM JCKIIMOHHBIX 3aHSTHH .
CojeprxaHue pas/ielioB U TeM JICKIIMOHHBIX 3aHIATHH MMPUBEACHO B TabmuIe 4.

Tabnuna 4 - Coaepkanue pa3aeaoB U TEM JICKIIMOHHBIX 3aHATHI

Howmep paznena HasBanue u coepxaHue pa3aesioB U TEM JICKIIMOHHBIX 3aHATU I

Pasnen 1 BBenenune B Xumuio.

Temal.l. [lonaTue BelecTBa U XMMUYECKOW PEAKIIMH, OCHOBHBIE ONIPEICICHUS.

T 12 Crexnomerpuueckue 3akoHbl. DyHIaMeHTaNbHBIE TOHSATHS U 3aKOHbBI

ema 1.2. UMUL

Tema 1.3. CniocoObI onpe/ieNieHns] KOJIMYeCTBa BEIIECTBA, 3aKOH 3KBHBAJICHTOB.

Paznen 2: CTtpoeHue BenecTa

Tema 2.1. OCHOBHBIE CBE/ICHHS O CTPOEHUH aTOMOB; KBAHTOBBIE YU CJIA.

Tena 2.2, [lepuonuueckuii 3akon [{..Menneneena, cBs3b [1.C. co ctpoeHuem
aroma.

Tema 2.3. XUMHYECKas CBA3b, BUJbI XAMUYECKOM CBSI3U.

Tema 2.4. MeTtona BaJIEHTHBIX CBsI3€il, KOBAJIEHTHAS CBS3b.

Tema 2.5. MeTo1 MONEKYISpHBIX OopOuTaneil.

Tera 2.6 HeBanleHTHBIC THITBI CBSI3EH: MOHHAS CBA3b, METAJINUECKAs CBS3b,
BOJIOPOJIHAs CBS3b, CUJIbI BaH-iep-Baasnbca.

Pasnen 3 Xumuueckue cuctembl. O0IHe 3aKOHOMEPHOCTH XUMUYECKHX




IIPOIIECCOB.

Tema 3.1.

DHepreTuka XMiMUYECKUX MPOLIECCOB, BHYTPEHHSISI SHEPTU S, TEMIOBOI
s(pdexT XuMUUecKux peakiuii, 1-i, 2-i, 3-i 3aKOHBI TEPMOAMHAMUKH,
DHTpoOMUs, Kak PYHKIIUS COCTOSHUS, YHTATbINSL. XUMHYCCKHI
MOTEHIINAI.

Tema 3.2.

sHeprus ['m66ca, HampaBICHHOCTh XKMUYECKUX TPOIIECCOB,
XUMUYeCKoe U (pa30BOe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEAKLUH U METOJIbI €€ PErylIMpOBaHUS, 3aKOH
JNEUCTBUS Macc.

Tema 3.4

DHeprus akTUBallUU, ypaBHEeHNE AppeHuyca, npaBuio Baut-T'odda,
KaTaJlu3aTopbl U KaTaTuTH4YecKue cucreMbl. OCHOBHOM mOCTynaT
XUMUYECKON KMHETUKU, KNHETUYECKOE ypaBHeHue. BiusHue
TEMIIEpaTypbl Ha CKOPOCTh XMMUYECKOU pEaKUK, ypaBHEHHUE
Appenunyca. MexaHU3M NMPOTEKaHUS KaTAIUTUUYECKUX PEaKIUi.
Xumnueckoe pasHosecue npuHuun Jlelllarense.

Tema 3.5

PaCTBOpI)I, AUCIIEPCHBIC CUCTEMEI, CIIOCOOBI BBIpa)XCHUA COCTaBa
pacTtBOpoB. TepMoaMTHAMHYECKHE XapaKTEPUCTUKH MPOIecca
00pa3oBaHUs paCTBOPOB.CUJIbHBIC U CJIA0BIE 3JICKTPOJIUTHI, HOHHBIC
PABHOBCCHUA B BOOAHBIX PACTBOPAX, IPOU3BCACHUEC PACTBOPHUMOCTHU

Tema 3.6

DJIEKTPOJIUTHYECKAS JUCCOLMALIMS, BOJHBIE PACTBOPBI 3JIEKTPOJIUTOB,
BOJIOPOJHBIN MTOKAa3aTeNhb, PEaKIUi OOMEHA, TUIPOIU3 COTICH.

Tema 3.7

ColicTBa pa30aBJIECHHBIX PACTBOPOB HEAJIEKTPOJIUTOB,
KonnuraruBHbie cBOMCTBa pacTBOPOB, 3aKOHBI Payis.

Pasnen 4.

OCHOBEI QJICKTPOXUMHUYCCKUX IMMPOUCCCOB.

Tema 4.1.

OKHCIINTENIFHO-BOCCTAHOBUTEIBLHEIC pCaKinun

Tema 4.2.

XHAMUYECKHE HCTOYHUKH 3JIEKTPUUECKOTO TOKA. ['aibBaHHYECKUE
3JIEMEHTHI, CTAaHJAPTHBIE JIEKTPOAHBIE TOTEHIIAAIIBI. J[BOMHOMN
JJIEKTPUUYECKUH clIoi. YpaBHeHue HepHcra.
PaBHOBecHBI . neKTpOAHBIN TOTeHIIMAN. CTaHAapTHBIN BOJAOPOIHBIN
3JIEKTPOI.

Tema 4.3.

DuekTponn3s, 3akoHbl Papanes

Tema 4.4

Koppo3sus u 60pr0da ¢ Hel.

Paznen 5.

CBolicTBa PJIEMEHTOB B UX COCIUHEHUM.

Tema 5.1.

Kmaccel XuMH4eCKnX COSIMHEHHUM, CBOMCTBA DJIEMCHTOB U UX
coequueHuii. Komnosunnonusie Mmatepuaibl. Kepmersl. Xumus
metaiioB (Al Fe, Sn,Pb,Mo) Xumus aemeramion: C,Si,S , dymiepen,
kapOuH. TommBa (TBEpP0€,KMIKOE,rA30BOE), CMAa30YHbIE MAaTEPHAIIHI,
MOTOpHBIE Maca.

Tema 5.2.

Xumudeckas HACHTUPUKAIUSA. MeTO bl XMMUYECKOTO MCCIICIOBAHUS
Y aHaJIM3a BEIECTB U UX NMpeBpaleHnii. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHanu3. (I paBUMETpUYECKU, THTPUMETPUUECKU,
KOMIIJIEKCOHOMETPUYECKU METOJIbI aHAJIN3a).

4.3. Tlpakrnueckue (CeMUHApPCKUE) 3aHSITHUS
Tembl mpakTHYECKUX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TAOIUIIE 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

3 aux Ne

No | Tewmsbl mpaktuueckux | DopMbl IpakTHYeCKUX | TpydoeMKOCTb, |MPAaKTUYECKOH | pazaena

H/;'I

3aHATHHI (uac) MOATOTOBKH, | IUCIIMIT
(gac) JIUHBI




VY4eOHBIM MJIAaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEICHBI B Tabnuie 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U KX TPYIAOEMKOCTh

N3 Hux No
Ne TpymoeMKoCThb, | MpakTUYecKoil | pasmena
HanmenoBanue nabopaTopHbIX paboT
n/n (4ac) IIOJATOTOBKH, JUCLIMII-
(gac) JVHBI
Cemectp 2
1 CrexromeTpuueckue 3aKOHBI. 2 1 1
dyHaaMeHTalbHbIEC TMOHATUS U 3aKOHBI
XUMUH. Cnoco0sl ONpEAEIICHUS
KOJIMYECTBA BEIIECTBA.
2 Onpenenenue MOJIIDHOW ~ Macchl 3 2 1
HKBUBAJICHTA METAJIA
3 OnpeneneHue  TemjaoBoro  ddipexra 4 2 3
peaKkuuy HEUTpAIN3aLHU.
4 W3mepenne u pacder dSIJIEKTPOIHBIX 4 2 4
nmoreHnuanoB MerawioB u  OJC
raJbBaHUYECKUX DJIEMEHTOB.
5 XuMH4YecKass ¥ DJICKTPOXUMHUYECKas 4 2 4
Koppo3us, HccnenoBanue Koppo3uu
METaJIOB " oTpeJesieHre
HHTHOUTOPHOTO deKTa.
Bcero: 17 8

4.5. KypcoBoe nmpoekTupoBaHue/ BBIMOIHEHHE KypCOBOM PabOThI
Y4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

4.6. CamocrosTenpHasi paboTa 00yJaronmxcs
Bunpl camocrositenbHONM paboThl U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0IHIE 7.

Tabnuua 7 — Buael camoctosiTenbHOM pabOThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 2,
Bun camocrosTenbHOM paboThI

qac qac
1 2 3
V3ydeHne TeOpeTHIeCKOro MaTepuaa 50 50
mucuuiuabl (TO)

Kypcosoe npoexruposanue (KI1, KP)

Pacuetno-rpaduueckue 3amanus (PI'3)

Bemmonnenue pegepata (P)

[ToaroToBKa K TEKyIIEMYy KOHTPOJIIO
ycneBaemoctu (TKY)

Homammee 3ananue (/13)




KonTpomasabie paboTsr 3a0unukoB (KP3)

IloaroroBka K MpOMeXyTOYHOU

arrectaruu (I1A) ! !

Bceero: 57 57

5. Ilepeuenb yueOHO-METOANYECKOTO OOECTIeUeHUs
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIO)

VYuyeOHO-MeTOANYECKuE MaTepHalbl JUIsl CAMOCTOSITENbHOM paboThl OOydJarolmXCsl yKa3aHbl B
n.a. 7-11.

6. IlepeueHb NEUATHBIX U DIICKTPOHHBIX YHCOHBIX H3IAHUI
[lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/1aHUN MpUBEEH B Tabnuiie 8.

Tabnuua 8— [lepeyeHb MeyaTHBIX U AMEKTPOHHBIX YUEOHBIX H3TAHUIN

KomuectBo
SK3EMIUBIPOB B
[ndp/ URL ampec bubnuorpaduueckas cchliika oubmorere (Kpome
ANEKTPOHHBIX

SK3EMILIPOB)

Xumust. OCHOBHBIE
CTEeXMOMETPUUECKUE 3aKOHBI,
CTPOEHUE BEIIECTBA,
TePMOAMHAMUKA, KHHETHKA,
pPacTBOPBI, ITEKTPOXUMHUS: YueOHOE
nocobue/ T. E. Kpsinosa, T. W.
®domuuena; C.-IletepO. roc. yH-T
a’pPOKOCM. PUOOPOCTPOCHHUSL. -
Cankr-IlerepOypr: Uzn-so I'VAIL
2020.- 148 ¢

54K85

T. . ®omuuesa, OCHOBHLIE
3AKOHbI XUMHU. VYuebHo-
METOINYECKOE TT0cOOue JUIst
CTY/ICEHTOB BCEX CIECIHAIBHOCTEH 1
Bcex HampasieHui. CII6.: I'YAII,
2021. 28 c.

54976

T.N. ®omuuera, XM
CtpoeHune aToMa U XMUMUYECKast
CBSI3b

YuebHOo-METOANYECKOE IT0CO0He
54d76 JUISL CTYZICHTOB BCEX 5
CIICIIMAIIBHOCTEH U BCEX
Hanpasieruii. CI16.: I'VAIIL 2022.
34 c.

Epoxun IO.M. Xumus mis
npodeccuii U CIeHaAIbLHOCTEN
TEXHUYECKOT'O U €CTECTBEHHO-
54E78 N 14
Hay4yHOTO MpodHIIeH: YaeOHUK |15
CIIO]/ O. M. Epoxun, U. b.

Koganesa. - 7-e uzn., crep. -




Mocksa : Akagemus, 2020. - 496 c.
: L. - (IIpodeccronanbHoOE
oOpa3oBaHHE.
O0meoOpa3oBaTeIbHBIC
IUCLHUIUINHEL). - Bubmuorp.: c. 492.
Hwmeer rpud OI'AY "denepanbHblii
WHCTUTYT Pa3BUTHS 0Opa30BaHUS

https://urait.ru/bcode/512502

I'manaka, H. JI. OOmas xumus B 2 T.
ToMm 1 : yueOHuK 11 BY30B /

H. JI.I'nmuska ; mox pemakuuei

B. A. IlonkoBa, A. B. babkoBa. —
20-¢ u3., mepepald. v JomI. —
Mocksa : M3narensctBo FOpaidt,
2023. — 353 ¢c. — (Bricuee
ooOpazoBanue). — ISBN 978-5-
9916-9353-0. — Teker :
3JIEKTPOHHBII

https://e.lanbook.com/book/104946

O6m@asa xumus. Teopus U 3a1a4y :
yaebHoe nocobue/ H. B. Koposun,
H. B. Kynemos, O. H. 'onuapyk [u
Iap.] ; mox penaknuei H. B.
Koposuna, H. B. Kynemosa. — 3-¢
u3g., crep. — Cankr-IlerepOypr :
Jlanp, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — Texker
DJIIEKTPOHHBIN

https://urait.ru/bcode/444652

TTpakrkyM 110 OOIIIEH XUMUH '
yaeOHOe TTocooue I

aKaJeMr4eckoro OakamaBpuara /
H. JI.I'munka, B. A. Ilonkos,

A. B. Ba6kos, O. B. HecrepoBa. —
Mocksa : U3narensctBo IOpalit,
2019. — 248 c. — (baxkanasp.
AxaieMHUYECKHIl Kypc). —

ISBN 978-5-9916-4058-9. — Tekct
. DJIEKTPOHHBII

https//urait.ru/bcode/512755

Hukonsckuii, A. b. OOmas u
Heopranuueckass Xumus B 2 T. Tom
2 : yueOHMK 17151 BY30B /

A. b. Hukonnckuii,

A. B. CyBopoB. — 6-¢ u3g., ucrp. u
nor. — Mocksa : 3natensCcTBO
Opaiit, 2023. — 378 ¢c. —
(Bricmiee oOpa3oBanue). —

ISBN 978-5-534-09096-3. — Texkct

: DIIEKTPOHHBIN

https://e.lanbook.com/book/210221

I'enpman, M. U. Xumus : yaeOHUK
/M. W. I'enbdman, B. I1.
KOctpatoB. — 4-¢ uzn. — Cankr-
[leTepOypr : Jlanb, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. —



https://e.lanbook.com/book/210221

Texcr : anexTpoHHbIi // JlaHb :
AJIEKTPOHHO-O0MOIMOTEUHAS
cHCTeMa.

7. TlepeveHb AIIEKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB
1H(OpMaIMOHHO-TEJICKOMMYHUKAITMOHHON ceTn «HTepHeT»
[lepeuenp AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MHPOPMAITUOHHO-
TEJICKOMMYHUKAITMOHHON cetn «VHTepHET», HEOOXOJWMBIX T OCBOCHHS JIWCITUTLIIUHBI
npuBeeH B Tabnuie 9.

Tabmuma 9 — IlepeyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYpcOB HMHQPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «MHTepHET»
URL anpec HanmenoBanue

http//AMww. xumuk. ru/ CaiiT 0 XuMuu

http//Awww.hemi.nsu.ru | OCHOBBI XUMHU: 00pa30BATENBHBII CAWT /IS CTYICHTOB

8. Ilepeuern MHMOPMAITMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp NpPOrpaMMHOrO 0O€CHeYeHHUs, HUCHOJIB3YEeMOrOo MpH OCYILECTBIECHUHU
00pa30BaTEIbHOIO MPOLECCa 0 TUCIUIIINHE.

[lepeueHp MCMOB3YyeMOTO TIPOTPAMMHOTO obecrieueHus mpeacrasieH B Tadmmie 10.

Tabnuua 10— Ilepedyenb mporpaMMHOTO oOecrieueHus
Ne ni/mt HaumenoBanue

MS Office u MS Windows

8.2. IlepeyeHp HHPOPMAIIMOHHO-CITPAaBOYHbBIX CUCTEM, CTIOJIb3YEMBIX pu
OCYIIECTBICHUH 00pa30BaTEILHOTO Mpoliecca Mo JUCIUIIINHE

[lepedenb uCHONIB3YeMBIX HHQPOPMAMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABJICH B
Tabmume 11.

Tabnuua 11— Iepedyenp nHPOPMAITMOHHO-CITPABOYHBIX CHCTEM
Ne i/t Haumenosanue
He npengycmorpeno

9. MarepuanbpHO-TEeXHHYECKasE Oa3a
CoctaB  MaTepUaNIbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOH  UIS  OCYIICCTBIICHHS
00pa3oBaTenpHOTO Mpollecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep aynutopun
n/m MaTepHabHO-TEXHUYECKON 0a3bl (pu HEOOXOAMMOCTH )
1 | MynbrumenuiiHast JIEKHUOHHAS ayIUTOPUS ya. Iactenno, 1. 15,

aynuropust Ne32-02

2 | YueOHas ayauTopus uid labopatopHbix 3aHaTHi. OcHamenue: | yi. [actemno, n. 15,
JlaboparopHble TPUOOPHI: AJICKTPOHHBIC Bechbl, Npubop st |  aymuropus Ne33-04
oTpe/esieHUsI MOJISIPHOM Macchl SKBUBaJIeHTa MeTaia, mpubdop
st onpeneneHuss  IJIC  rajbBaHMYECKOTO  AJIEMEHTA,
Kajopumerp,  Jaboparopusie  PH-merpel,  uentpudyra,
pedpakTomeTp, cnekrpodoromerp, yCTaHOBKa JUTS
TUTPOBAHUS, MUJIJTUBOJIBTMETD.



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

10. OueHoYHBIC CPECTBA I TPOBEICHUSI TPOMEKYTOYHOM aTTeCTaIluu
10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHUS TPOMEKYTOYHOM aTTeCTallMU
oOyJarnmxcs Mo JUCIUILTMHE MpUBeAeH B Tabnuie 13.
Tabymma 13 — CocTaB OIIEHOYHBIX CPENICTB TSI TPOBEACHHS IIPOMEKYTOUHON aTTECTAIlUH

By npoMe)xxyrouHoi aTTecTanuu IlepeueHb OIIECHOYHBIX CPEACTB
JuddepeHinpoBaHHBIN 3a4ET Cnucok BOIIPOCOB;
TecTsr;
3agaun.

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIIN OO0ydJaronmMucs MpUMEHsieTcs S5-0ajulbHas IKajda OIEHKH CPOpMHUPOBAHHOCTU
KOMITETCHIIN I, KOTOpasi mpuBeeHa B Tabnuie 14. B TedeHne cemecTpa MOXKET MCIOJIb30BATHCS
100-6amipHas  mKana — MOAYJIBHO-PEHTHHTOBOW  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
HCIIOJIb30BAHMST KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJILHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHITHI

Olierial KOMICTCHIH Xapakrepuctrka C(HOPMHUPOBAHHBIX KOMITCTEHIIMI
S-OauTbHas IKasIa

— oOydJaronmiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIH
MaTepuan;
— YBEPEHHO, JIOTUYHO, MMOCIEIOBATEIIEHO ¥ TPAMOTHO €r0 M3/1araer;

OTIHOY — ONHMpAsCh HA 3HAHHMS OCHOBHOM H JONMONHHTEILHON JIHTEPATypHL,

GATCHON TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TPAKTUYECKON
JIESITeTLHOCTRIO HAIIPaBJICHUS,
— yMeIi0 00OCHOBBIBACT M APTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH;
— JIeJIaeT BRIBOJBI M 00OOIEHHST;
— CcBOOOIHO BIIAJICET CUCTEMOM CIEUaTN3UPOBAHHBIX TOHSITHM.
— o0y4aronMiicsi TBEPAO YCBOMI MPOTPAMMHBINA MaTepua, TpaMOTHO H
M0 CYIIECTBY H3JaraeT ero, ONHUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHIL;
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

:gggggg:: — YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOW JIEATCIHHOCTHIO
HaIpaBJICHUS;
— apryMEHTHUPYET Hay4HbIE MOJIOKEHUS;
— JIeJIaeT BBIBOJBI M 000OILEHHS;
— BIIQ/ICET CUCTEMOM CHeIMaTIn3uPOBAHHbIX MTOHITUM.
— 00y4aroUMNCsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHL;
— JIOTYCKAaeT HECYIECTBEHHBIC OMMOKA ¥ HETOYHOCTH,

«yTIOBJICTBOPHTEITHHOY .

GATTCHOY — UCHBITHIBACT 3aTPyAHEHHUS B IPAKTUYECKOM IMPUMEHEHUH 3HAHUU
HaIpaBJICHUS;
— cJ1abo apryMEHTUPYET HaydHbIE MOJOKEHUS;
— 3aTpyaHseTcs B GOpMYITHPOBAHUH BHIBOJOB U 000OILCHMUI;
— YaCTUYHO BJIAJICET CHCTEMOM CIIeHAIM3UPOBAHH bIX TTOHSITHIA.
— O0OyJaloONMiiCsl HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOTPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIC  OMMOKA W  HETOYHOCTH  IIPH

(HCY/IOBIICTBOPUTEITBHOY )
e SAIICHOY paccMOTpeHHUH MpobieM B KOHKPETHOM HalpaBlIEHUH; y

— UCHBITHIBACT TPYIHOCTH B MIPAKTUUYECKOM NMPUMEHEHUH 3HAHU;
— HE MOXET apryMeHTHPOBATh HAYYHbIE MOJIOKEHUS;
— He GpopMynUpyeT BHIBOAOB U 0OOOILCHHUIA.




10.3

. TunoBbIe KOHTPOJIBHBIC 3aJaHUA UJIM HWHBIC MaTCpHalibl.

Bomnpocsr (3a1aun) As s5k3aMeHa MpecTaBieHbl B Tabnume 15.
Tabmuna 15 — Borpock! (3amaun) 1yist SK3aMeHa

Ne i/t [lepeuensn BompocoB (3a1a4) IS SK3aMEeHa Kon
MHJMKaToOpa
VY4yeOHBIM MJIAHOM HE TIPEIYCMOTPEHO
Bomnpocs! (3amaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmuna 16 — Borrpock! (3amaun) mist 3aueta / qudyp. 3auera
Ne i/ [lepedyens BompocoB (3amav) st 3adera / nudd. 3adera Kon
MHJIMKaTopa

1. PaccuuTaiite, kKakoil 00beM NMPU HOPMAIIBHBIX YCIOBUSX 3aHUMAIOT OIIK-1.¥.1
10 Monb amMmMuaKa: ... JI. (BmucaTb 224)

2. Ornpenenure TEOPETUUECKUI BBIXOJ OKCHJA MarHUS MIPU CKUTAaHUH OIIK-1.¥.1
48 T MarHus: cocTaBiser ... I. (Bnucatb 80)

3. Oxapakrepu3yiTe THUI KPUCTAIUIMYECKOM PEILETKH MTOBAPEHHON OIIK-1.3.1
comu: (NaCl) umeer ... KpUCTAIITNYECKYIO PEIETKY. (MOHHYIO)

4, ChopmynupyiiTe, KaKk Ha3bIBA€TCS CIOCOOHOCTH OJTHOTO U TOTO K€ OIIK-1.3.1
BEIIIECTBA CYIIECTBOBATh B BUJIE KPUCTAIJIOB C Pa3IMYHbBIMHU THIIAMU
KPUCTAJUTMYECKOM PEIIeTKU: Ha3bIBaeTCH ... . (moaumMopdusm)

5. Cdopmynupyiite, YTO TaKOE€ U30TOIBI AJIEMEHTA: OHU Pa3InyaroTCs OIIK-1.3.1
YUCJIOM ... . (HEUTPOHOB)

6. [lepeuncnute coctaB spa docdopa: comnepkuT ... nmporoHoBu ... | OIIK-1.3.1
HEUTPOHOB.

(BmucaTh ymcaa 15 npoToHOB ¥ 16 HEHTPOHOB)

7. [lepeunciauTe, Kakue KBaHTOBBIE YHCIIA TTOJHOCTHIO XapaKTepU3yIOT OIIK-1.3.1
JJIEKTPOHHYIO OpOUTANb ..., ... H ... . (BOMCATH n, £, m)

8. Oxapaxrepr30BaTh BaJCHTHBIE AJIEKTPOHBI aTOMa KaJIbI[Ws OIIK-1.3.1
3HAYEHMSIMU KBAHTOBBIX YnceNn = ... U £= ... (BIUCATb YUCIa 4 U
0).

9. Chopmynupyiite Ilepuoanueckuii 3akon /.M. Menneneesa. OIIK-1.3.1
OTBeT: CBOMCTBA XUMHYECKUX 3JIEMEHTOB, a TAKoKe (JOPMBI U
CBOMCTBA COEMHEHU 2JIEMEHTOB HAXOATCA B MEPUOIUYECKON
3aBMCUMOCTH OT 3aps0B 1€p aTOMOB

10. ChopmynupyiiTe, KaKk Ha3bIBa€TCSI MUHUMAaJIbHAS YHEPTHS, OIIK-1.3.1
HeoOXoauMasi Ul OTPbIBA 3JIEKTPOHA OT HEMTPAIILHOTO aToMa 370 ...

. (FHeprus MOHMU3aAIUN)

11. OueHnTe U3MEHEHNE SHEPTUY HOHU3AI[MY aTOMOB: UeM B Oobluell OIIK-1.V.1
CTETIEHH MPOSIBIISIFOTCS METAIIIMYECKUE CBOWCTBA, ...

OTBeT: TEM MEHbLIE BEJIMYNHA SHEPTUN HOHU3AIUU

12. O1eHnTe U3MEHEHHE SHEPTUHU CPOJICTBA K JIEKTpOoHY aroMoB: ueM B | OIIK-1.VY.1
Oonvuseri CTETICHH MPOSIBIISIIOTCS HEMETAJIMYEeCKHe CBOMCTBA, ...

OtBer: TeM OoJIbllle BETMYMHA SHEPTHHU CPOJICTBA K DJIEKTPOHY

13. Oxapakrepu3yiTe Xapakrep XMMUUYECKON CBS3U B MOJIEKYJIE OIIK-1.3.1
cesieHoBogopoaa HySe: umeercs ... . (moyisspHasi KOBaJI€HTHAsT)

14. Oxapakrepu3syiiTe n3MeHeHue suTponun B peakiuu 2Ha (1) + Oz (r) | OIIK-1.VY.1
= 2H,0 (T): MOXXHO OXKUJATh ... (YMEHBIICHHUS YHTPOIHUH )

15. Oxapakrepu3yiiTe, Kakas peaxiMsi Ha3bIBAETCS IK30TEPMUUECKOM OIIK-1.3.1
IPOTEKaHNE KOTOPOH COMPOBOXKIACTCS ... SHEPIUH, (BBIJICIIEHUEM)




16.

Oxapakrepu3yiTe, KaKk Ha3bIBAC€TCA PEAKIMS, MPOTEKAHUE KOTOPOM
COMPOBOKJIAETCS MOTJIOMIEHUEM SHEPIUM: ... . (3HIOTEPMHUYECKOM )

OIIK-1.3.1

17.

OueHuTe BIMSHUE TEMIIEPATYPhl HA CKOPOCTh XMMHYECKON PEaKIUH.
Ha ckxonbko TpagycoB HYKHO TOBBICUTH TeMIEpaTypy Ui
VBEIIMYEHUSI CKOPOCTH peakuuu B 27 pa3 (TeMiepaTypHBIi
kodGduineHT paseH 3)?

OTBET: MoBbIaercs Ha 30 rpaaycos.

OIIK-1.¥.1

18.

OueHuTe BIMSHUE TEMIEPATYPHl HA CKOPOCTh XUMUUYECKON PEAKLIUH.
Bo ckosbko pa3 yBeTMUYMBAETCS CKOPOCTh PEAKIIUM (TEMIIepaTypHBII
K03(pduLHEeHT paBeH 3) npu HoBbIeHNN TemnepaTypsl ot 300°C 1o
340°C?

OTBeT: yBEIUUUBACTCS B 34 =381 pas3

OIIK-1.V.1

19.

OueHuTe BIUSHHUE TEMIIEPATYPbl HA CKOPOCTb XMMUUYECKON PEAKLIMH.
Ecmu cKOpoCTh peakiuy MpU TOBBIMICHUH Temrepatypbl Ha 40°
yBEIMYMIJIaCh B 256 pa3, TO TeMrnepaTypHbld KOIPOUITMEHT peaKiuu
paBeH ... . (BOucaTb 4ucso 4)

OIIK-1.3.1

20.

OxapakTepu3ylTe COCTOSHME XUMHYECKOTO
IIOMOILA CKOPOCTEMN PEaKUMM.
OtBer: B cOCTOSHMN XMMHYECKOTO PaBHOBECHUSI CKOPOCTH MPAMOM

peaxiu paBHa CKOPOCTH OOPAaTHOMN peaKiui.

paBHOBecUs TIpH

OIlK-1.B.1

21.

Oxapakrepu3yiTe CMEIIEHUE XUMUYECKOTO PaBHOBECHS IIPU
NOHUKEHUU TeMIiepatypsl o npunuuny Jle-1llarense.

Otger: [Ipy nmoHM>KEHNUH TeMITepaTypbl XUMHUYECKOE PaBHOBECHE
CMEILAETCS] B CTOPOHY PEAKLUH, COIIPOBOKIAIOIIEHCS BBIACICHUEM
Teria.

OIIK-1.3.1

22.

Oxapakrepu3yiiTe 3aBUCHMOCTb TEMIIEPATYpPhl 3aMep3aHUs OT
YBCIIMYCHU S KOHOCHTpAalUuX paCTBOpPAa OTHOCUTCIIBHO YU CTOIO
pPacTBOPHUTEISL.

Otser: C yBenM4eHNEM KOHIIEHTPAIIMH PaCTBOPEHHOTO BEIIECTBA
TeMIIepaTypa 3aMep3aHusi PacTBOPa OTHOCUTEIBHO YUCTOTO
PaCTBOPHUTEINS TOHNKACTCS.

OIIK-1.B.1

23.

Oxapaxrepu3yiiTe 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
YBEIMYECHU S KOHLIEHTPALUH PacTBOPA OTHOCUTEIBHO YHCTOTO
pacTBOpUTEIISL.

Otser: C yBenMueHHEM KOHIIEHTPALlMU PaCTBOPEHHOTI'O BELIECTBA
TeMIlepaTypa KMIIEHHUs pacTBOPa OTHOCUTEIBHO YACTOTO
pacTBOPUTEIISI TOBBIIACTCS.

OIIK-1.3.1

24,

CdopmynupyiiTe, Kak Ha3bIBA€TCA OJHOCTOPOHHSS U (dy3ust
MOJICKYJI paCTBOPHTEIIS Yepe3 MOIYIPOHHUIIAEMYI0 MEMOpaHy B
KOJUTOM THBIH pacTBOP: Ha3bIBAaETCH ... (OCMOCOM)

OIIK-1.3.1

25.

VYkaxxuTe, IpU COCTAaBIEHUHU MOHHO-MOJIEKYJIIPHOTO YpaBHEHHUS Kak
cienyet 3anucatb Gopmyny NH4OH: cnenyer 3anucats B ... ¢opme.
(MoOnEKymsIpHOIN)

OIIK-1.3.1

26.

Oxapakrepuzyiite 0.0001 M pacTBOpa XJIOPOBOJOPOJHONU KUCIOTHI
3Haue€HUEM BOJIOpOAHOro mokazarens: (pH) pasen . (BUcaThb
qyucso 4)

OIIK-1.¥.1

217.

Oxapakrepu3yiiTe OKUCIUTEIBbHYIO CIIOCOOHOCTH COSTMHEHHI:
coequuenne SO3 MOXKET OBITh TOJIBKO ... 32 CUET aTOMOB S.
(oxucuTenem)

OIIK-1.3.1

28.

Oxapaxrepu3yiTe BHUJIbI DHEPTUH, I0IBEPKEHHBIE ITPOLIECCY
B3aMMHOTO IIPEBpAILEHUs TpU paboTe ralbBaHUUYECKOIO JIEMEHTA B
CTaHJJAPTHBIX YCIOBUSIX.

OIIK-1.B.1




Otger: [Ipu paGoTe rajgpBaHUYECKOTO AJIEMEHTA B CTaHJApTHBIX
YCIOBUSIX MPOUCXOJAT MPOLIECCHI TPEBPALICHUS] XUMUYECKOU
SHEPIUU PEarecHTOB B AJIEKTPUUECKYIO.

29. Oxapakrepu3yiTe (GakTophl, BIUSIIONME HA BEMUUUHY dtekrpoanoro | OIIK-1.VY.1
MOTEHIIMala MeTaJljia, ONKCcCaHHbIe B ypaBHeHUU HepHcTa.
OTtBeT: mpupoa MeTaIa, TeMIepaTypa, KOHIICHTPAIUs HOHA
MeTallia B pacTBODE.

30. Oxapakrepu3yiTe MpoLecCH, MPOTEKAIOIMeN Mpu OIIK-1.V.1
9JIEKTPOXUMUUYECKON KOPPO3UH B CUCTEME "MarHui - ojoBo" B
KUCJIOW CpeJie Ha KaToJIe.

Otger: [Ipu 37€KTPOXUMHYECKON KOPPO3UHU B CUCTEME "MarHuu -
0JI0BO" B KUCIIOH cperie Ha KaToae obpa3syercs Ho.

31 Kondurypanus kakoil U3 NpeayioxKeHHbIX YaCTULl COOTBETCTBYET OIIK-1.3.1
3JIEKTPOHHON KOH(QUIYpallUU aToMa aproHa: OpoMU-UOH, HOH
KaJIvsl, HOH cepebpa? (BMUCaTh MOH KaJIHS)

32 Kaxkoit n3 yka3aHHBIX XUMUYECKUX DJIEMEHTOB 00JafaeT Haubosee OIIK-1.3.1
BBIPOKEHHBIMU METAITUYECKUMH CBOMCTBAMU: JIMTHI, AIFOMUHUH,
KaJIni, HaTpui? (BIIUCATh KaIHil)

33 XapakTepHble YepThl HEMETAIIIOB — OKUCIUTEIbHBIC CBOMCTBA. OIIK-1.3.1
Kaxkoe 13 yka3aHHBIX BEIECTB 00JIaJaeT CAMBIMH CHIIHBIMHU
OKHCIIUTEIbHBIMU CBOMCTBAMU: O/, XJIOp, cepa, cesieH? (BIucaTh
XJ10D)

34 Kaxkoe u3 BerecTs sBisieTcss OAHUM U3 OCHOBHBIX okuciureneit npu | OIIK-1.3.1
KOPPO3MH: HUTPAT HATPUs, YIVICKUCIBIN Ta3, OKCHJ MarHus,
KUCJIOPOJ. (BIUCATH KUCIOPO.)

35 Kaxas u3 npeyioxKeHHbIX KUCIIOT sBJseTcsl HepacTBopuMoi B Boje: | OIIK-1.3.1
cepHas, pocopHas, cossgHas, KpeMHeBasi, ykcycHas? (BIHMCATh
KpeMHeBasi)

[lepeuerr TeM JUIE KypcOBOTO IPOEKTUPOBAHUS/BBIMOIHEHHUS KypCOBOW pPabOTHI
npeacTaBeHbI B Tabmwmie 17.
Tabmuna 17 — IlepeyeHb TeM 7151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIOIHEHUSI KypCOBOM pabOThI

No 11/ [TpumepHBIil IepeueHb TeM IS KypCOBOTO TTPOSKTUPOBAHUS/BBITIOIHCHHS
- KypCOBOM pabOThI

Y4yeOHBIM IJIAHOM HE ITPEIYCMOTPEHO

Bompocel 111 mpoBeneHUs NPOMEXYTOUHOH arTecTallud B BHUJE TECTHPOBAHUS
npeacTaBiieHbl B Tabauie 18.

Tabnuna 18 — [IpumepHbIi IepedeHb BOIPOCOB ISl TECTOB

No [IpuMepHBIi IepeyeHb BOMPOCOB IJIsi TECTOB Kon
/11 WHAMKaTOpa
1. | OxapakrepusyiiTe MOTHYIO SHEPTHIO JIEKTPOHA C TTIOMOIIBIO OIIK-1.3.1
KBAHTOBBIX YHCET: ...
1) L u myg
2) nu mg
3) me ¥ 1m
4) nu (
2. | Oxapakrepu3yiTe aTroMm, HMEIONMHI JIEKTPOHHYIO GOPMYITy OIIK-1.V.1




15°25°2p°3s°3p°3d-"4s4p°4d°5s°, 110 KOJIMYECTBY BAJIEHTHBIX

AJIEKTPOHOB: ...
1) 3
2) 2
3) 9
4) 3)
3. | OueHuTe >AEKTPOOTPUIIATETHPHOCTD AJIEMEHTOB. YKaXUTE Hauboee OIIK-1.V.1
AJIEKTPOOTPUIIATEIHHBIN JIEMEHT CPEIH MPECTABICHHBIX:
1) XJ10p
2)  ¢rop
3) cepa
4) KaJTu i
4. | Pacionosxute anemeHThl [IA moarpynnel B HOpsAKE YCHICHUS OIIK-1.B.1
METATMYECKUX CBOUCTB. (Oeprimmuii Be, marauit Mg, kaenuii Ca,
ctpoHiuii Sr, 6apuii Ba, paguit Ra). AprymeHTUpYHTE OTBET
OtBer: Be, Mg, Ca, Sr, Ba, Ra. Merajumnueckue cBolicTBa
YCUJIMBAIOTCSI IO TPYIIIE MEPHOINYECKON CHCTEMBI CBEPXY BHUS3.
5. | OxapakrepusyliTe XUMHUECKYIO CBsi3b B xopue kanbius CaCly. OIIK-1.3.1
1) HEMNOJIAPHAs KOBaJEHTHAs
2) MOJISIpHAs! KOBAJICHTHAs
3) HOHHAasI
4) METaUTHYEeCKas
6. | Onpenenure, Kakoii ra3 B crparocepe OTPUIBTPOBBIBACT YacTh U3 OIIK-1.3.1
COJTHEYHOTO YNBTParOIETOBOTO M3ITydeHUS M 00€CIIEUHBACT
3(deKTUBHYIO 3alMTY OT JIy4EBOTO MOPAKEHUS KUBBIX CYILIECTB
1) reiauit
2) 030H
3) KHCITOpOJIa
4) MeTaH
7. | Beibepure MeTaluTypruueckuii mporecc, B Koropom Metast moiyded B | OTIK-1.3.1
pacIuIaBIeHHOM COCTOSTHUY HA3bIBAETCSL:
1) BBIIIABKA
2) 00KHT
3) MPOKAJIMBaHHE
4) TIeHAa pa3MEIICHHS
8. | Oxapakrepu3syiite cTpoeHue aToMa Bogopoa. Sapo aroma Bogopona | OIIK-1.3.1
COCTOMT M3:
1) 1 npoToH
2) 1 mpotoH + 3 HENTpOHA
3) 1 He#TpOH
4) 1 BeKTpOH
9. | Cdopmynupyiite  u3MeHeHue  TepmoauHamuueckoll  ¢ynkumuu | OIIK-1.V.1
SHTPOIIUHM CHCTEMbI: DK30TEpPMHUYECKasl PEAKIUs XapaKTephu3yeTcs
YCIIOBHEM ...
1) AH>0
2) AQ >0
3) AH<0
4) AS >0
10.| BcmomHUTE CriecTBHE M3 OCHOBHOIO 3aKOHAa TepMoxuMuu - 3akoHa | OIIK-1.B.1

I'ecca: pacueT M3MEHEHHUs SHTAIBIIMU B XOJAE€ XMMUYECKOM PEAKLHH,
nportekatoneil no ypasuenuto 2A + 3B = C + 4D, umeer Buz: ...




1)  AH " .u=(AH ¢ + AHp) - (AHa + AHg)
2)  AH' = (AHc + 4 AHp) - (2 AHa + 3 AHg)

3)  AH' ,.uu=(AHc +4 AHp) + (2 AHa + 3 AHg)

8)  AH® = (AHa + AHg) + (AHc + AHp)

11.| ChopmynupyiiTe Ha3BaHUE 3aKOHA, COTJIACHO KOTOPOMY B PaBHBIX OIIK-1.3.1
0o0BeMax pa3mMyYHbIX TA30B, B3ATHIX MPHU OJUHAKOBBIX TEMIIEPATYpax U
JTABJICHUSX COACPIKUTCS OJTHO U TO YK€ KOJTUYECTBO MOJICKYII:
1) 3akoH ['eit JIroccaka
2) 3aK0H ABOrajapo
3) 3akoH ['eHpun
4) 3akoH ['ecca
12.| Oxapaxrepu3syiiTe UCIOJIB30BaHHE BOJIOPOTHOTO MTOKA3aTENs s OIIK-1.V.1
OLICHKH KMCJIOTHOCTHU cpefbl. Kncnora MoKeT UMETh CIeAYIOIM
MoKa3aTenb:
1) pH=7
2) pH=9
3) pH=11
4) pH=
13.| Oxapaxrepusyiite IeliCTBHE HHINKATOPOB B CPellaxX C PA3THMIHOMN OIIK-1.3.1
KUCIIOTHOCTBIO: DeHou(rajienH B pacTBOPAXx ILIEJIOUeii CTaHOBUTCH:
1) MAJIMHOBBIM
2) CHHUM
3) KPacHBIM
4) KETTHIM
14.| JlaiiTe Ha3BaHWE OTPULIATEILHO 3aPSHKEHHBIX HOHOB: OIIK-1.3.1
1) KaTHOHBI
2) MIPOTOHBI
3) AHHOHBI
4) HEHUTPOHBI
15.| JlaiiTe Ha3BaHUE MOJOKHUTEIIBHO 3aPSHKEHHBIX HOHOB! OIIK-1.3.1
1) KATHOHBI
2) [Tpotons!
3) AHUOHBI
4) HEHUTPOHBI
16.| CocraBpTe cxeMy TaJIbBaHWYECKOTO 3JIeMEHTa, Ha KoTopoMm mpotekaer | OITK-1.B.1
KaTOJTHBIHA MPOIIecC Fe?* + 2e = Fe°
Otset: Mg | MgCl, || FeSO4 | Fe
17.| IlepeurcnuTe-OKUCINTEIBbHO-BOCCTAHOBUTENBHBIE TPOLIECCH Ha
AJIEKTPOAAX MPH paboTe TaTbBAaHHMYECKOTO 3JIEMEHTA CO CICAYIOIICH OIIK-1.B.1
cxemoii: Fe | Fe(NO3)2 || Pb(NO3)2 | Pb
Ortser: Fe® —2e = Fe** Pb?* +2e = Ph°
18.| ChopmynupyiiTe ompeneneHue 3JIeKTPOHOTO MOTeHIUANA: OIIK-1.V.1

IMOTEHIHaJI, yCTAHOBUBILIMMCSA

1) Ha rpaHUIle MEXAY TTOBEPXHOCTHIO METalIa MU BHYTPEHHHUM CII0EM
MeTajlia.

2) MeIK1y MOBEPXHOCTHI0 METAJLJIa U OJIM3JIEKALIMM CJI0eM




pacTBoOpa B IBOMHOM 3JIe KTPHYECKOM cJI0e€.
3) Ha MOBEPXHOCTU METaJlJIa MEepPe]] €ro MOrpyKEeHUEM B pacTBOpP.
4) npu coeTMHEHUH MeTajlla C JPYTUMH MeTaJlJIaMH.

19.| OxapakrepusyiiTe MpOIECChI, MpoTeKatomme mpu dekrpoxumudeckor | OTIK-1.V.1
KOppO3UH B CHUCTeMe "IIUHK - cepeOpo"". B kucnoit cpene Ha aHOIE
obpazyercs ...
1) ZnZ+
2) Ag’
3) Hy
4) OH
20.| BbiGepute MeTaI, KOTOPBIi MOKHO MCIIOIB30BATh B KAUECTBE OIIK-1.3.1
KaTOJTHOTO TOKPBITUS JUISI 3aIUTHI OT KOPPO3UU KaJMHUSI:
1) Mg
2) Mn
3) Co
4) Cr
21.| Oxapakrepu3yiTe MpOIECChl; B TAIbBAHUYECKOM dJieMeHTe BobTa, OIIK-1.B.1
COCTOSIIEM U3 IUHKOBOM M MEJTHOM IMJIACTHH, TOTPYKEHHBIX B PaCTBOP
CEpPHOM KUCIIOTHI.
VYKaxkuTe, Kakiue MpoIecchl MPOTEKAIOT Ha 3JIEKTPOAAX 3TOT0
raJbBaHUYECKOTO AJIEMEHTA!
1) AiZn-2—Zn"" K:2H " +2& - H;
2) A Cu-28—Cu"K:2H'+2& > H,
3) ACu-28—-CuK:Zn*"+28—7n
4)  A:Cu-28&8— Cu¥K:2H,0-48— Oy +4H"
22 O1eHuTe Ha OCHOBAHMU pacyeTa MOJIIPHOM MacChl, CKOJIBKO MOJIEH OIIK-1.V.1
conepxutcs B 200 r rugpokcuaa HaTpus?
1) 9;
2) 0,5
3) 100;
4) 5
23 Omnpenenute Ha OCHOBaHUH (HOPMYIT JUIs pacueTa BOAOPOAHbII OIIK-1.V.1
nokazarens pH 0,001 M pactBopa NaOH:
11;
2) 3;
3) 11;
47,
24 CdopmynupyiiTe Ha OCHOBAaHHH OCHOBHOTO 3aKOHA TEPMOXUMHUH - OIIK-1.B.1
3akoHa ['ecca- OoT 4yero 3aBUCHUT TEIJIOBOM A(deKT peakiuid,
MPOTEKAIOUMX MPU MOCTOTHHOM 00beMe MU AaBIICHUU:
1) oT HAYaJILHOT0 U KOHEYHOI'0 COCTOSIHMS XMMHYeCKOM CHCTEeMBbI;
2) OT MPOMEXYTOUHBIX CTAIU XUMHYECKON PEaKIINH;
3) OT Ha4aJIBHOIO COCTOSHUS XMMHUYECKOH CHCTEMBI;
4) OT KOHEYHOTO COCTOSTHUSI XAMHUYECKON CHUCTEMBI.
25 KoncTatupyiiTe Ha OCHOBAaHHH TEOPUH IIEKTPOTUTUUCCKOI OIIK-1.VY.1
JIMICCOIMAIINY, KaKH€ U3 YKa3aHHBIX BEILECTB SBIISIOTCS CUIBHBIMU
AJEKTPOIUTAMM:
1) HF, NaOH
2) HNO3, H3PO4
3) KOH, H3SO4
4) HCI, H,0
26 -Knaccuunmpyiite cioxHbIe BEIEeCTBa, KOTOpbie cocTosT u3 atomoB | OTIK-1.3.1




BOIOpPOAA, CIIOCOOHBIX 3aMCIIATBCA Ha MOHBI METa1Jla, 1 KMCJIOTHOTO

ocTaTKa
1) Kwucaorsl
2) Comn
3) OcHoBaHus
4)  Oxcuasl
27 CdopmynupyiiTe Ha3BaHUE CJIOKHOTO BEILECTBA, COCTOSINETO U3 OIIK-1.3.1

MOHOB METaJlJla U KUCIIOTHOTO OCTaTKa
1)  Kucnotsl

2) Coau
3)  Oxcuabl
4)  OcHoBaHusA
28 [TpounmrocTpupyiTe, 4YTO MPOUCXOIUT CO CKOPOCTHIO OOJIBLUIMHCTBA OIIK-1.B.1
XHMHUYECKIX PEAKIMH TTPU TOBBICHHH TEMITEPaTyphl Ha Kaxpsie 10 °
C
1) BoO3pacTaer 5-7 pa3
2) Bo3pacraer B 10-12 pa3
3) noBbImaeTcs B 2-4 pasa,
4) yMeHbIIaeTcs: B 5-7 pa3
29 VYxaxuTe, Kak JEHCTBYET HA CKOPOCTh XUMHUUYECKON peaKiinu OIIK-1.3.1

YBEIIMUEHUE DHEPTUH aKTUBALIMU
1) He3HauuTenbHO yMEHbLIAETCS;

2) Pe3ko Bo3pacraer;
3) He usmensiercs
4) YMeHbIAeTCs pPe3Ko;
30 Onpenenure, 4eMy paBHSACTCS CTaHIAPTHAS YHTAIBITHS 00pa30BaHUS OIIK-1.B.1

razoo0pasHoro Bojopoja mpu 298K:
1) +100 x/Ix/momnb;

2) -16 xJx/Mob;

3) -22 xJlx/™Mob;

4) 0 k/x/Moab

[lepeyeHb TeM KOHTPOIBHBIX PA0OT MO AUCHUIUIMHE OOYYAIOUMXCS 3a04YHON (HOPMBI
oOyJeHwus1, TIpeicTaBlieHbl B TabwIe 19.

Ta6muma 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne /i [lepeuenb KOHTPOJIBHBIX PadbOT

He npexycmoTpeno

10.4. MeTtoguueckue  Marepuaibl,  ONPENEISIONHE  MPOUEAYphl  OIICHUBAHUS
UHJMKATOPOB, XapaKTepU3YIOUMX 3Tanbl (OPMHPOBAHUS KOMIIETCHIIMH, CoJepxkarcs B
JOKalIbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpYOUMX MOPSOOK M HpOoLERypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOMEKYTOUHON aTTeCTalluy O0YydaroLUmXCs
I'VAIL

11. MeToauyeckue yKa3aHHus 1Jisl 00y4AOIMXCS 110 OCBOEHUIO TUCHHUIIIUHBI

11.1. MeToanyeckne yKasaHus 1JIsl 00y4arOLMXCsl 110 OCBOCHUIO
JIEKIHOHHOI'0 MaTepHaJia.




OcHOBHOE Ha3HAUYEHHUE JIEKI[MOHHOIO MaTepuasa — JIOTUYECKU CTPOHHOE, CUCTEMHOE, IIIyOOKOe
U SICHOE U3JOXKeHHe YydeOHoro wmarepuana. HasHaueHHWe COBPEMEHHOW IIEKIIMH B pPaMKax
TUCHUIUIMHBL HE B TOM, YTOOBI MOJYYUTh BCIO HHQOpPMAIMIO MO TEeME, a B OCBOCHHU
GyHIAMEHTANBHBIX MpOOJIEeM IUCHMUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIMX
JTOCTH)KCHUW HAyYHOW MBICIHA. B ydeOHOM mpoliecce JICKIHs BBITIOJHICT METOI0JIOTHYECKYIO,
OpraHHU3aMUOHHYI0 U WHpopMaMoHHYIO0 (yHKIHU. CTpyKTypa NPEeIOoCTaBICHUS JISKIIMOHHOTO
MaTepuana: JIKIIMU CcomTacHo paszaenaMm (tab6i.3) m Temam (tab6n.4). Jleknus packpbiBaeT
NOHATUWHBIA anmapaT KOHKPETHOW o0nacTh 3HaHWs, €€ mpoOsiieMbl, MHaeT IeIbHOe
MPEACTABJICHUE O JUCIUILUINHE, TOKa3bIBAET B3aUMOCBS3b C IPYTUMHU IUCLUILINHAMM.

[TnanupyemMbie pe3ylIbTaThl IPU OCBOSHHHU 00YJIAIOIMMHUCS JISKIIMOHHOTO MaTepraa .

- TOJIydEHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUU, YPOBEHBb
KOTOPBIX OMPEEINETCs 1eNIeBON YCTAHOBKON K Ka)KI0H KOHKPETHOU TeMe;

- TOJIy4EHHUE OMbITAa TBOPUYECKON PabOThl COBMECTHO C MPETOIaBATENIEM;

- pa3BuTHE TPOGECCHOHAIBHO-/ICTOBBIX  KAyecTB, JIOOBHM K TNpeaMeTry |
CaMOCTOSATEIBLHOTO TBOPYECKOTO MBIIIUICHUS.

- TMOsIBJICHHWE HEOOXOIMMOTO HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENTLHON PadOTHI;

- TMOJydyeHUEe 3HAHUM O COBPEMEHHOM YPOBHE DAa3BUTUS HAYKA U TEXHUKA H O
MPOTHO3€ UX PA3BUTHS HA OJIMIKAUIIME TOJIBI;

- HAY4YHThCI METOJUYECKH oOpabaTbiBaTh MaTepuai (BBIACIATH TJIABHBIC MBICIH W
MOJIOKECHHS, TPHUXOJUTh K KOHKPETHBIM BBIBOAAM, TMOBTOPSITH WX B  Pa3IHYHBIX
bopMynHupoOBKax);

- TOJIyd€HHE TOYHOTO ITOHMMaHHS BCEX HEOOXOJUMBIX TEPMUHOB U TTOHSITHH.

JIekMOHHBI MaTepuanl MOKET CONPOBOXKIATHCA JEMOHCTpalMEd ClIauoB U
WCIIOJb30BAHUEM Pa3JaTOYHOTO MaTephaiia TpPU TMPOBEACHUU KOPOTKUX JIUCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHUS OTACTBHBIX TEMATHK MO AUCITUTIITHHE.

CrtpykTypa mpeiocTaBICHHS JCKIIMOHHOIO MaTepyaa;

Berynnenue — 4acTh JEKIIMH, 11€7Th KOTOPOW - 3aMHTEPECOBATh U HACTPOUTH aAyTUTOPHIO
Ha BoOCHpusTHE y4eOHOro marepuana. B ero cocraB BXomsT: GOpMYyITHpPOBKA TEMbI JEKIHH,
XapaKTEepPUCTHKA €€ MPOQeCcCCHOHATBPHOW 3HAYUMOCTH, HOBU3HBI M CTCIICHH W3Y4EHHOCTH, ICIH
JEKIMH; W3JIOKEHUE IUIaHa JICKIMHW, BKIIOYAIONIETO HAMMEHOBAHHWS OCHOBHBIX BOIIPOCOB,
MOJJISKANMX PACCMOTPEHHUIO Ha JIEKIHMH;  XapaKTepUCTUKAa PEKOMEHIyeMOW JHUTEepaTyphl,
HEOOXOMUMOM IS OpPraHU3allMK  CaMOCTOATEIBHOM pPabOThl CTYIEHTOB; PETPOCIEKIIMS-
HAallOMMHAHUE O BOMPOCAX, PACCMOTPEHHBIX HA MPOUUIOW JIEKIMH, CBS3b HMX C HOBBIM
MaTepuaoM, yKa3aHHe Ha ero pojib, MECTO U 3HAYeHUE B JAaHHON AMCHUIUIINHE, a TaKKe B
CHUCTEME JPYruX HayK.

OCHOBHas 4YacTh - HW3JIOKEHUE COJECP)KAHUS JIEKIIMHM B CTPOTOM COOTBETCTBUH C
NPEAJIOKEHHBIM TUTAaHOM. BKITIOYaeT pacKphlBalOIMI TeMy JEKIHU KOHIIENTYalbHBIH U
(dakTHueckuid MaTepuall, ero aHajdu3 W OIIEHKY, pa3JIu4yHbIe CIOCOOBl apryMEeHTAlluH W
JIOKA3aTeNIbCTBA BBIJIBUTAEMbIX TEOPETHUECKUX MTOJIOKCHUH.

3akmoueHue - ToJBeNeHHWe OOIero uTora JeKuu, o0000IeHrne Marepuana,

(GopMyJIMpOBKa BBIBOJOB MO TEME JICKIMU; OTBETHI HA BOMPOCHI CTY/ICHTOB.
Jlnst HaATeKaIero OCBOGHHS Kypca XMMHUU UCIIOJIb3YIOTCS CIeI[MaIbHbIe HAMTISIHbIE CPECTBA, C
MOMOIIBI0 KOTOPBIX MOKHO TEpelaBaTh CTyACHTaM WHQOpPMAIMI0 O BEIIECTBAX, OOBEKTaX H
CymiecTBe (M3WUYECKUX W XUMHYECKHX TIpeBpaiieHuil. JleMoHcTpanus ONBITOB, MOJEIH
KPUCTAUIMYECKUX PEmETOK, TaOMUIBI W IUIAKATBI C JHEPreTHYECKUMHU JuarpaMMaMu
00pa30BaHUs MOJICKYJ, PEaKIUid ¢ KaTATM3aTOpaMu U 0e3 HUX U T.1.

OcyliecTBIICHNE KOHTPOJISI 3a BEICHHEM CTYJACHTaMH KOHCIEKTa JICKI[MH; OKa3aHHhe
CTy/IEHTaM TIOMOIIM B BEACHHUM 3allMCU JIEKIMH (aKIEHTHPOBAHWE H3IIOXKEHHUS Marepuaina




JIEKIIMH, BBIJICJIEHUE TOJIOCOM, MHTOHAIMEH, TEMIIOM peyu Haumbosiee BaXHOW WHGOpMAIIUH,
MCIIOJIb30BAHUE Tay3 JUTsl 3alIMCH TaOJIHII, CXEM)

11.2. MeToauyeckue yKa3aHus AJsi 00y4arommxcsi mo
BbINOJIHE HHIO J1A00PaTOPHBIX padoT

B xome BwmonHEeHHS 1abOpaTOPHBIX pabOT oOydaroumiics MOJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, MPAKTUUYECKUE HABBIKK, OBJIAJIETh COBPEMEHHOW METOIUKON M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJM(UKAIIMOHHON XapaKTepUCTUKOM OO0YydJaroIerocs.
Bemmonaenne 1abopaTtopHbIX pabOT COCTOUT M3 SKCIEPUMEHTATBHO-TTPAKTUYECKON, PacyeTHO-
AHAIMTUYECKOM YacTe M KOHTPOJIBHBIX MEPOIIPUSITUH.

Beimonnenune naGopaTtopHbIX paboT oOydaronmMcs SBJSETCS HEOThEMIIEMOW YacThIO
U3y4YCHUS JUCHHIUIMHBI, ONpENeNsieMOl YJeOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
o0ecrieunBarolMM PeleHHE CIEAYIOINX OCHOBHBIX 33j[ad 00Yy4aroUIerocs:

- TpUOOpeTeHHE HaBBIKOB HCCIEIOBAHUS MPOLECCOB, SBJICHHH UM OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOU JWCITUTLIIUHEL;

- 3aKpeluieHHe, pa3BUTHE U JIeTAlM3alis TEOPETUUYECKUX 3HAHWH, MOITY4EHHBIX Ha
JEKIUAX;

- TOJIydeHHE HOBOW MHQOPMAILIMU 10 U3ydaeMOU TUCITUTLINHE;

- TpUOOpETeHHE  HABBIKOB  CaMOCTOATENIbHOM  paboThl ¢ J1a0OpaTOpHBIM
obopynoBaHueM U pudopamu.

3amanue u TpeOoBaHU K MPOBEACHUIO J1a00paTOPHBIX paboT

Jlist BBITIOTHEHUS JTa0OpaTOPHBIX PabOT MCIONB3YIOTCS METOJMYECKUE YKA3aHUS MO0 UX
npoBeneHnto. JlabopaTopHast paboTa Kak BHJ Y4eOHOTO 3aHSTHS MPOBOAUTHCS B CIICIHAIBHO
000pyIOBaHHBIX y4eOHBIX JsabopaTopusx. HeoOXOAUMBIMU CTPYKTYPHBIMH  3JIEMEHTaMHU
nabopaTtopHoil pabOThl MOMHUMO CAaMOCTOSITEIBHOM JESTENbHOCTH CTYACHTOB, SIBJISIOTCS
WHCTPYKTaX, TIPOBOIUMBIN TPETogaBaTeNieM, SKCIIEpUMEHTATbHAS YacTh, a TAKKE OPTraHU3aIIH
00CYXJIeHUS UTOTOB BBIMIOJHEHUsI 1a00paTOpHOI pabOTHI.

Crpykrypa ¥ dopma oTdera o 1abopaTopHOU paboTe

Otuer o gnabopaTopHOii pabote wMeeT GOpPMY THIIEPTEKCTOBOTO JOKyMEHTa,
COJIEp>KaIleTo 3aJlaHie Ha JTaOOpaTOpHYIO paboTy, KpaTKue TEOPETHYECKUE CBEIACHHS MO TeMe
paboTbl, omucaHue MNPHOOPOB, HCHOIB30BAHHBIX MPH BBINOJHEHUU pPaOOTHI, Pe3yJabTaThI
BBIYMCIIUTEIBHBIX SKCIIEPUMEHTOB, a TAKKE BBHIBOBI IO UTOTaM IPOJIeIaHHON paboTBhI.

TpebOoBanusa K 0QPOPMIIEHHUIO OTYETA O JIA00OPATOPHOU padoTre

TUTYNBHBIN JIMCT OTYETA JOJDKEH COOTBETCTBOBATH IMIAOJIOHY, IIPUBEICHHOMY B CEKTOpPE
HopMmaTtuBHOM AokymenTanuu ['Y Al https://guap.ru/regdocs/docs/uch

HopmaTtuBHas nokymeHTamus, HeoOxomuMmass s oGOpMIICHUs, TNpHUBEICHA Ha
astekTporHOM pecypee I'VAIL: httpsi//guap. ru/standart/doc.

Odopmiienre OCHOBHOW 4YacTH OTYETa JOKHO OBITh BBIIIOJIHEHO B COOTBETCTBHUH C
I'OCT 7.32-2017. TpeGoBaHusi mpUBEAEHBI B CEKTOpe HOPMATUBHOW JoKymeHTaruu [YAII
https://guap.ru/regdocs/docs/uch

[lpu dopMupoBaHUM CMHCKA UCTOYHHKOB CTYAEHTaM HEOOXOJMMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIHCKA HCTOYHUKOB
MpUBEJIEHBI B CEKTOpe HopMaTuBHOM nokymeHntauuu I'YAIL https//guap.ru/regdocs/docs/uch

11.3. MeToanyeckue yKa3aHus JJIs1 00y4aIOUMXCS MO0 MPOXO0K/Ie HUIO
CaMOCTOSITeJIbHOI PadoThI
B xone BBINOJIHEHUS CaMOCTOSITENBHOW PabOThI, 00YJaroNMIiCs BBIMONHSET padoTy 1o
3aaHUI0 U TPH METOJMYECKOM PYKOBOJICTBE IpErojaBarels, Ho 0e3 ero HermocpeaCTBEHHOTO
y4acTus.
Jns oOyuaronmxcss mo 3ao4HOd (opme OOydeHMs, caMOCTOsITeNIbHAs paboTa MOXKET
BKJTIOYATh B CE0SI KOHTPOJIbHYIO PadoTYy.


https://guap.ru/standart/doc

B mpornecce BBITIOTHEHHUS CaMOCTOATEIBHOM paboThl, y oOywaromerocs GopMupyercs
1enecoo0pa3Hoe MIaHUPOBAHUE pabOYEero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HABBIKU B YCBOCHHHW M CHCTCMATHU3allUU HpI/IO6peTaeMBIX 3HaHI/II71, o0ecrieunBaeT BLICOKUAH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJI OOyYEeHHUs, MOMOTaeT IOJTYYHTh HABBIKA ITOBBIIICHHUS
npodeccHoHaTbHOTO YPOBHSI.

MetogudyeckniMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITCIBHYIO — paboTy
00yJaroNMXCsl SBJISTFOTCS:

- y4eOHO-METOIUYECKU MaTepual Mo AUCIHUIUIHHE.

11.4. MeToauuyeckne YKa3aHHUs Ui 00YYAKONMXCS 10 MPOXO0K/1e HHIO TeKYIIEero
KOHTPOJIAA yCIeBaeMOCTH.

Texkynmii KOHTpOJIb YCIIEBAEMOCTH MPEAyCMaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarImxcs, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LIEeJbI0 OLICHMBAHHS XOJa OCBOCHUS
U CLHUTIITUHBL.

Tekynmii KOHTPOJIb YCIEBAEMOCTU CTYIEHTOB IPOBOJUTCS IYT€M MOHHTOPUHTA
pEe3yNbTaTOB  BBIMOMHEHUsI JA0OPAaTOPHBIX pPabOT, KOHTPOJBHBIM BOIPOCAMH Ha 3alUTe
nabopaToOpHBIX paboT, MyTeM MOTydeHUsI OOPATHOW CBSI3U BO BPEMsI IPOBEACHHUS JICKITUH.

CBoeBpeMeHHas cjJada OTYETOB MO JAOOPAaTOPHBIM M MPAKTUYECKUM 3aJaHUsSM H
MOJIOKUTENBHBIN Pe3yabTaT Ha 3alMTe 3THUX PadOT MOXKET YYUTHIBATHCS MPHU MPOBEACHUH
IIPOMEKYTOYHOM aTTECTAL[UH.

B Teuenune cemecTpbl CTYICHTHI:

- 3aIMIIAI0T JabopaTopHble paboThI (4 mr);

- BBITIOJIHSIFOT TECTUPOBAHUS 110 MaTepraiaM JIeKIuH B cpeae LMS.

I[J'ISI TEKYILICTO KOHTPOJIA YCIIEBAEMOCTH HCIIOJB3YIOTCA TECThI, IPUBCACHHEIC B Ta6J'II/II_[e
18.

11.5. MeToanuyeckue ykazaHus i 00y4aroNMXcs M0 MPOXO0K/Ae HUIO
NPOME KYTOYHOI aTTecTaluH.

[lpomexxyrounass  arrecTauust  oOydarolmmMXcs  NpeAycMaTpuBaeT  OL€HUBaHUE
MPOMEKYTOUHBIX U OKOHYATENIBHBIX PE3YyAbTaTOB 00ydeHus mo aucuuiinHe. OHa BKIIOYACT B
ceos:

- nuddepeHIMpOBaHHBI 3aueT — 3TO (opMa OLEHKM 3HAHUH, MOJYy4EHHBIX
oOyJaronmmcs NMpyu U3y4eHUH JUCLUILIMHBI, IPU BBIIOJHEHUH KypCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, Hay4HO-HMCCIEI0BATEIbCKUX PAa0OT U IMIPOXOXKIECHUHU IIPAKTHK C ATTECTALlMOHHON OLEHKOH
«OTJIIMYHOY, «XOPOIIOY», «YIOBJIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIHHO.

B Teuenmue cemecTpa cTyaeHTy HE0OX0nuMoO cnaTh He MeHee 50% mabopaTopHBIX padoT,
BBIIIOJHUTh TECTUPOBAHUS HE HMIKE OLIEHKU "yIOBJIETBOPUTENBHO". B cilydae HEBBINOIHEHUHU
BBILICU3I0KEHHOTO, CTYICHT, NPU YCHEIHOM IIPOXOKICHUU IPOMEXYTOUHOM aTTECTallUU B
dopme mud.3auera, He MOXKET MOIYYUTh aTTECTALIMOHHYIO OLIEHKY BbIIE "Xopouo"

Cucrema OLEHOK ITPU MPOBEACHUH TEKYILIETO KOHTPOJIS U NMPOMEXYTOUHOM aTTecTaluu
OCYLIECTBJISIETCS. B COOTBETCTBUM C PYKOBOISIMM J0KyMeHTOM opranuzanuu PJZIO T'VAIL
CMK 3.76 «llonoxeHue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTaI[uU
CTYIEHTOB M AaCHUPAHTOB, OOyJalOIMXCS IO 00pa30BaTENIbHBIM IPOrpaMMaM BBICLIETO
obpasoBanus B ['YAII» httpsi//docs.guap.ru/quap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf
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