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Annortanusa

Jucuumiraa «XuMus» BXOJUT B 00pa3oBaTeNbHYIO MIPOrpaMMy BBICIIETO 00pa30BaHUs
— TporpaMMy CIIEUAJIMTETa [0 HAMpaBJICHUIO TOAroTOBKH/ crneruansHoctu 27.05.02
«Metposnornyeckoe oOecrieueHre BOOPYXKEHUsSI M BOCHHOM TEXHUKW» HaIpaBIECHHOCTH
«MeTtposiornueckoe o0ecredyeHrne KOCMUYECKUX CpeAcTB». JAMCIMIUIMHA peanusyeTcs Kadeapoil
«NeS5».

JlycuunrHa HaleneHa Ha OpMUPOBAHME Y BBIIYCKHUKA CIEIYFOIIMX KOMIIETEHIIUNA :

OIIK-1 «CnocoGeH BBISBIATH €CTECTBEHHOHAYUHYIO CYIIHOCTh IPOOJIEM TEOPHHU CHCTEM
U YOpaBlIeHUS W TPUMEHSATh METOABl MAaTeMaTHYECKOTO aHajh3a M MOJICIIMPOBAHUS B
UHXEHEPHOU JIeITEIbHOCTH

OIIK-2 «CrocobeH OCYIIECTBIATh HPOPECCHOHAIBHYIO JESTENbHOCTh €  Y4eTOM
BO3HMKAIOIMX JKOHOMHUYECKHX, 3KOJIOTMYECKMX M COLUAIBHBIX OIPAaHUYEHUMN, BO3AEHUCTBUS
OMACHBIX M BpEAHBIX (AKTOPOB BHEIHEHW cpelpl Ha BCEX 3Tamax >KU3HEHHOIO IMKIA
TEXHUYECKHX CHCTEM»

ConepxaHue AUCHUIIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C NMPUOOpETEHUEM
0a30BbIX 3HaHMIl 00 OOLMX 3aKOHAaX M 3aKOHOMEPHOCTSAX XMMMUECKMX IpEeBpalleHUH M UX
NPAKTUYECKUM TPUMEHEHUEM TIpU BBINOJHEHUH WHXXEHEPHO-XUMUYECKUX pPACUETOB B
npodeccuoHanbHON JeaTenbHOCTH. (OOecrieyeHne MOATOTOBKM CTYAEHTOB K H3YYEHUIO B
HOCTIEIYIOIMX CeMECTpax pssia CHelUaNbHbIX JUCIUIUINH.

[lpenogaBanue IUCHUIUIMHBI MpPEIyCMAaTPUBAET CIIEAyIOUE (QOPMBI OpraHHU3alHuH
y4eOHOTO  Tporiecca: JIEKIUHM, JabdopaTopHbie pabOThl M CaMOCTOsTENbHAs padora
o0ydJaroIerocs.

IIporpaMMoOi AMCUUIUIMHBI IPEAYCMOTPEHBI CIEAYIOUME BUIbI KOHTPOJISL: TEKYLLMM
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme AUpPepeHInPOBAHHOIO 3a4eTa.

OO0ups TPyJOEMKOCTh OCBOEHUS JMCLUIIIMHBI COCTaBIsAeT 3 3aueTHBIX eauHuLbl, 108
4acoB.

S3b1K O0y4YEeHUS IO TUCITUTUIMHE «PYCCKUHN »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE

1.1. llenu mpenoaaBaHus TUCHUILUIUHBI - YCBOCHUE CTYACHTAMU TEOPETHYECKUX OCHOB
oO0Imel XMMHUH, XUMUH BOKHEHIIMX 3JIEMEHTOB M UX COCTUHEHUH, (OPMUPOBAHNE XUMUYECKOTO
MBIIUICHUSI y CTYIEHTOB, Pa3BUTHE HABHIKOB HCITOJIb30BAHUS CBEICHUN O (M3UKO-XUMUUYECKHX
CBOWCTBAx pa3iMYHbIX CHUCTEM JUIsl CHHTE3a COOTBETCTBYIOUMX COCAMHEHHH, BBINOJHEHUE
TEPMOJUHAMUYECKUX U KHHETHYECKUX pacueToB. [IpumoOpeTreHMEe HEKOTOPOro OMbITa
SKCIEPUMEHTANBHBIX HMCCIIEOBAaHUN ISl pa3pabOTKM HOBBIX METOJIOB CHHTE3a U MpUIAHUs
MaTepuaiaM 3aJlaHHOM CTPYKTypbl, W KoMIJIekca cBOMcTB. [IpencraBieHne BO3MOXKHOCTH
CTYACHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKK B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHIA.

1.2. JlucuumniauHa BXOAUT B COCTaB 00s3aTENIbHOMN 4acTU 00pa30BaTEIbHON MTPOTrPaMMBI
BhICIIero oOpazoBanus (ganee — OIT BO).

1.3. TlepeveHb IIIAHUPYEMBIX PE3YJIbTATOB OOYICHHUS 10 JUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yinbTaTaMu ocBoeHus OIT BO.

B pesynbprare m3ydeHHs QUCHUILIMHBI OOYYaIONMICS JODKEH 007alaTh CIEAYIOIMMHU
KOMIIETEHIIMSMHU WU UX YacTsaMu. KoMmeTeHnu u MHAMKATOPHI UX JOCTHIKEHHS TTPUBE/ICHBI B
Tabmuie 1.

Tabmuna 1 — [lepeyeH» KOMIIETEHIIMI U WHIWKATOPOB UX JOCTHKCHUS

Kareropus (rpymnra) Kon n HaumeHoBaHue Kox n HanMeHOBaHMEe HHIUKATOPA
KOMIIETEHIIN U KOMIIETEHIIN U JOCTH>KEHUSI KOMIIETEHIM U
OIIK-1 Cniocoben
OIIK-1.3.1 3HAaTHL OCHOBHBIE TTOJIOKEHUS,
BBISIBIISATH
3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK U
€CTECTBEHHOHAYYHYIO

OOGmenpodeccnoHanbHbIC

CYILIHOCTh TIpo0JieM
TEOPUU CUCTEM U
YIIPaBJIEHUSA U

MaTeMaTUKU
OIIK-1.Y.1 ymeTh IpUMEHSTH METOIbI
MaTEMaTUYECKOTO aHaJIU3a U
MOJIETUPOBAHMS B MHKEHEPHOU

KOMIIETEHITN U MIPUMEHSITH METO/IBI
NeSITeTbHOCTH
MaTeMaTUYECKOro
OIIK-1.B.1 B1ageTs HaBBIKAMHU aHAJIN3a
aHau3a u .
npodeCCUOHATBHBIX 33/1a4 M UX PEIICHU I
MOJICTTUPOBAHMS B
o Ha OCHOBE 0a30BbIX €CTECTBEHHOHAYYHBIX
WH)KEHEPHOU .
Y MaTeMaTUYeCKUX 3HAHUU
JESITEIIbHOCTH
OIIK-2 Cniocoben
OCYILIECTBJISITh
npoQeccuoHaIbHYIO
NesITeIbHOCTD C
Y4ETOM
BO3HUKAIOIIX
3KOHOMMUYECKUX, OIIK-2.3.1 3HaTh HOpPMBI U TpeOOBaHUS B
9KOJIOTUYECKUX U o0acTu 0e30MacCHOCTH 370POBBsI YEIOBEKA
Obmenpogeccuonarsrye COIMATTbHBIX U0 arolel Cpesbl MPU BEICHUHN
KOMITETEHIIN U N Py . p P
OTpaHUYEHU, MH>KEHEPHOU JAESTeIbHOCTH Ha BCEX 3Tanax
BO3JICUCTBUS YKU3HEHHOTO IIUKJIa TEXHUYECKUX CUCTEM

OITaCHBIX U BPETHBIX
(akTOpOB BHEIHEH
cpelbl Ha BCex
3Tarnax >KU3HEHHOTO
LMKIa TEXHUYECKUX
CHCTEM

2. Mecro qucuunianHbl B cTpykType OI1




3HaHUs, TOJydeHHBIC NPU H3Y4EHUU MaTepuana AaHHOW IUCHMILIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEHUE, TAK U MCIIOIb3YIOTCS IPU U3YYCHHUH JAPYTUX JUCHUILINH!

— « DIEKTpOHUKa,

— «CXeMOTeXHUKay,

— «OKOJIOTHY,

— «QNEeKTPOTEXHUKAN.

3. OO0BEeM H TPYIOEMKOCTh IHCITUTIAHBI
Januble 00 o0meM 0o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboTHI 1O AUCHUTLINHE (M pacIpe/Ie]ICHHIE 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHEI B
Tabaume 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh JHCIHIIINHBI

TpynoeMKkocTs 1o
Bun yaeOHoOl paboThI Bcero ceMecTpam
Nel
1 2 3
Obwasn mpyooemkocmsp OuCyUnIUHLL, 3/ 108 3/108
3E/ (gac)
H3 nux yacoe npakmuueckoit n0020mMoeKu
Ayoumopmuwie 3anamus, BCEro yac. ol ol
B TOM YHCIIE:
nexuuu (JI), (dac) 34 34
npakrtuueckue/ceMunapekue 3anstus  (113),
(gac)
naboparopHblie padotsl (JIP), (yac) 17 17
KypcoBoit mpoekt (padota) (KII, KP), (dac)
JK3aMeH, (4Jac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxxcymounon ammecmayuu: 3ader,
mudd. 3ader, nskzamen (3auer, Hudd. 3au, Jundd. Hudd. 3au.
i3 %) 3au.

£33

IIpumeuanue: KkaHAMIATCKUI K3aMeH

4. CopeprkaHue TUCIUTUIAHBI
4.1. PacnpejeneHue TpyIOEMKOCTH AMCIIUILIMHBI 110 pa3zeiiaM U BUaM 3aHSITHIMA .
Paznenbl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TAOIHIIE 3.

Tabnuua 3 — Paznensl, TeMbl JUCHUIIIMHBIL, UX TPYA0EMKOCTh

Paznensl, TeMbI AUCIIMIIINHEI Jlexuun I13 (C3) [JIP KII CPC
(dac) (uac) (uac) (dac) (dac)
Cemectp 1

Pazmen 1. BBenenne B XUMHIO 1 5 4
Tema 1.1. Iloustne BemectBa U |1 1 1
XAMHYECKOM  peaKluu, OCHOBHLIE
onpeIeiICHHS.
Tema 1.2. CTexuoMeTpruecKre 3aKOHBI. 2 1
OyH1aMEHTaIbHbIE TTOHATUS U 3aKOHBI
XUMHH.




Tema 1.3. CmocoObl omnpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
OKBHUBAJICHTOB.

Pa3znen 2. Ctpoenue BermecTBa

10

11

Tema 2.1. OcHOBHBIE CBENCHUSI O
CTPOCHHUH aTOMOB; KBAHTOBBIC YK CIIa

Tema 2.2. Ilepmommueckuii 3axon J[.W.
Meunneneesa.

Tema 2.3. Xumuueckas CBs3b, BHIEI
XUMHUYECKON CBS3H.

Tema 2.4. MeTtoa BaJIEeHTHBIX CBS3EH,
KOBaJICHTHAs CBS3b.

Tema 2.5. Metog MOJEKYIIPHBIX
opOuTaneu.

Tema 2.6. HeBajleHTHBIE THIIBI CBSI3EH:
HOHHASA CBSA3b, METANINYECKAS CBS3b,
BOJIOPOJIHASA CBsI3b, CHJIBI BanH-gep-
Baannca.

Paznenr 3. XuMHYECKHE CHUCTEMBI.
OO0nme 3aKOHOMEPHOCTH XUMHYECKHUX
MPOIIECCOB.

15

12

Tema 3.1. DOHepretMka XMMHUYECKHX
IIPOLIECCOB,  BHYTPEHHSSI  DHEPIHUS,
SHTAJIBIIUS, SHTPOIHSL.

Tema 3.2 DHeprus I'u66ca,
HaMpPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XHMHYECKOe U  (ha3oBOE
paBHOBECHE.

Tema 3.3. CxopocTb XUMHYECKOU
pEaKIuu U METOJBl €€ PeryJIupoBaHus,
3aKOH JIEHCTBHUS Macc.

Tema 3.4. DHeprus  axkTUBALUH,
ypaBHEeHUE AppeHuyca, npaBuyio BaHT-
Todda, KaTaJIn3aTOPbI u
KaTaJIUTHYECKHE CHCTEMBI.

Tema 3.5. PactBopsl, aucnepcHbie
CHUCTEMBI, CIOCOOBI BBIPAXKEHUS COCTaBa
pPacTBOpOB.

Tema 3.6. DJIEKTPOJIUTHYECKAS
JUCCOIMAITUS,  BOJHBIC  PACTBOPHI
3JIEKTPOJIUTOB, BOJIOPOAHBIN
nokas3aresb, peaxkunu oOMeHa,
TUJIPOJIA3 COJIEH.




Tema 3.7. CpoiicTBa pa30aBICHHBIX 2 2
pacTBOPOB  HEAJICKTPOJIMTOB, BOJIHbIC

pacTBOPBI AJICKTPOJIUTOB, 3aKOH

pazbaBieHUs OcTBanpaa, 3aKOHBI

Payus.

Paznen 4. OCHOBBI 2JICKTPOXUMHUYECKUX 4 8 16
MPOIIECCOB

Tema 4.1. OKHCIUTEILHO- 1 4

BOCCTAHOBUTCJIBHBIC PCAKIHUH .

Tema 4.2. XuMuueckue HCTOUHUKH 1 4 4
AIEKTPUYECKOTO TOKA. |'anbBaHUYECKUE

DIIEMEHTEI.

Tema 4.3. DnekTponus,  3aKOHBI 1 4
Dapajes.

Tema 4.4. Koppo3sust u 60prda ¢ HEel. 1 4 4
Pasnen 5: CBoiicTBa NpPOMBILUIEHHO- 4 14

Ba)XHBIX DJIEMEHTOB U UX COG)II/IHGHI/II\/JI

Tema 5.1. Knaccel  xummueckux 2 7
COEMHEHUM, CBOMCTBA MPOMBIIUIEHHO
Ba)KHBIX JIEMEHTOB U UX COSIUHEHUH.

Tema 5.2. XuMmunueckas 2 7
UJCHTU pUKaus. Metoas!
XUMHMYECKOTIO UCCIENOBAaHUSA U aHAIN3a
BEILECTB U UX IIPEBPALICHUM.

Hroro B cemectpe: 34 17 57

Hroro: 34 0 17 0 57

[lpakTiyeckass IOATOTOBKAa  3aKIIOYAeTCSi B HEMOCPEACTBEHHOM  BBIIIOJHEHUH
o0yJalonMMHCS ~ ONpECNCHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHANBHON AEATEIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIMOHHBIX 3aHATUH .
CopepxaHue pas3elioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabmuile 4.

Ta6n1/1ua 4 — ConepmaHHe pa3acjioB U TEM JICKIMOHHOT'O NUKJIIA

Howmep pasnena HasBaHnue u conepxanue pa3eiaoB U TEM JICKIIMOHHBIX 3aHATUI

Pazpnen 1 BBenenue B XuMuio.

Tema 1.1. [TonsTHE BemecTBA 1 XMMUYECKOW PEAKIIMH, OCHOBHBIE ONPEICICHU.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIaMEHTAIbHbIE MOHATHS W 3aKOHBI
XUMUH.

Tema 1.3. Croco0bI ornpeieNieH U s KOTMYeCTBa BEIIECTBA, 3aKOH YKBUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. CoBpemenHast GopMyIUpPOBKA TEPUOAMIECKOTO 3aKOHA. METAIITUYHOCTD U
HeMeTAUTMYHOCTh. [loHsTre nepuoguunoctu. Tadbmuna J[.M. Menneneera




Howmep paznena

Hazpanune u COACPIKAHUEC Ppa3g€JIOB U TEM JICKHMOHHBIX 3aHATHH

KaKk rpaguyeckoe BbIpaXEHHE MepHoaudeckoro 3akoHa. CTpykrypa
MEPUOINYECKON CUCTEMBI (mepuompl, IPYIIbI, MOATPYIIIIbI).
Ilepnonnyeckoe H3MEHEHHE CBOMCTB 3JEMEHTOB M MX COCJUHEHHH Kak
CIIE/ICTBUE TEPHOJMYECKOT0 TOBTOPEHHUS CXOAHBIX KOHUTyparuit
BaJICHTHBIX OpOUTaJIeil aTOMOB.

Tema 2.3.

XUMHUYECKasl CBSI3b, BUJIbI XMMUUYECKOM CBSI3H.

Tema 2.4.

Meton BanentHweix cBsized (MBC). o- u m- cBs3u. KparHbie cBs3u.

I'eomerpuueckas Qopma monekyn. ['mOpunuzanus opOutanein (sp-, sp>-,
3

sp°-).

Tema 2.5.

OCHOBHBIE TIOJIOKEHHS METOJa MOJIEKYISIpHBIX opoutaneir (MMO).
CesspiBaronme 1 paspoixptonme MO. KpaTHocTh CBS3U ¢ TOUKH 3pEHMS
MMO. DHepreTudeckue quarpaMMsl.

Tema 2.6

HeBaneHTHble THIIBI CBsA3€H: HMOHHAas CBs3b, METAIMYECKAas CBS3b,
BOJIOPOJHAs CBsI3b, CUJIbI Ban-iep-Baansca.

Paszmen 3

Xumuueckre cucteMbl. O0Ime 3aKOHOMEPHOCTH XUMHUYECKUX TTPOIIECCOB.

Tema 3.1.

OHepreTuka XUMHMYECKUX IIPOLECCOB, BHYTPEHHSS DJHEPIHs, TEILIOBOU
3(pheKT XMMHYECKMX pPEaKIHil, 3aKOHbI TEPMOJMHAMHUKH. DHTPOMNUS, Kak
(GYHKIIMS COCTOSHUS, SHTANBIUA. XUMUYECKUN TTOTEHIIHAI.

Tema 3.2.

Dueprus ['1006ca, HaNMPaBICHHOCTh XUMHUYECKUX MPOILIECCOB, XHMUYECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKopoCTb XMMHUYECKOM pPEAKIMU M METOJbl €€ PEeryJupoBaHUs, 3aKOH
JIEUCTBHUS Macc.

Tema 3.4

DHeprusi aKkTUBAIlMU, ypaBHEHUE AppeHuyca, mpaBuio Baunt-T'odda,
KaTaJau3aTopbl W  KaTaIUTH4YecKue cucteMbl. (OCHOBHOW MOCTyJaT
XUMUYECKON KMHETUKH, KHHETUUYECKOE YpaBHEHUE. BiusiHue TeMeparypbl
Ha CKOpPOCTh XMMHYECKON peakiuu, ypaBHeHHE AppeHuyca. MexaHU3M
MPOTEKAHU S KaTATUTUUECKUX PEaKIIUil. XUMHUUECKOe PAaBHOBECHE IPUHIIHIT
JIe HlaTenne.

Tema 3.5

PacTBOpBI, [IUCHEpCHBIE CHUCTEMBI, CHOCOOBI BBIPAKEHUS COCTaBa
pacTtBOpoB. TepMoaMHAMUYECKUE XapaKTEePUCTHKH TIpoliecca 00pa3oBaHuUs
pactBopoB. CuiibHble U cialble 3JEKTPOJNUTHI, MOHHBIC PAaBHOBECUS B
BOJHBIX paCTBOpAax, MPOU3BEACHNE PACTBOPUMOCTH .

Tema 3.6

DJIEKTPOJIMTUYECKAsE JMCCOLUAIUs, BOJHBIE PACTBOPBI AIIEKTPOJIUTOB,
BOJIOPOJIHBIN ITOKa3aTesb, peakiiMiu oOMeHa, THAPOJIU3 COJIEH.

Tema 3.7

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HEIIEKTPOIUTOB, KosmuraTuBHbIE
CBOICTBA PACTBOPOB, 3aKOHBI Payirs.

Paznen 4.

OCHOBBI JIEKTPOXUMHUYECKHUX TTPOLIECCOB.

Tema 4.1.

Ilonsatne o crenenn oxuciaeHus. OKHUCICHHME U BOCCTaHOBJICHHE,
OKHCIUTENb M BOCCTaHOBUTENb. CBA3p MEXAY OKUCIUTEIBHBIMU
(BOCCTAaHOBUTEIBHBIMM) CBOMCTBAMM aroMa W BEIMYMHOW €ro CTENEHU
OKHUCJICHHSI. OKuCIUTENBHO-BOCCTAHOBUTEINIbHAS JIBOMCTBEHHOCTb.
Knaccudukauuss OBP. Meronsl paccraHoBKM — KO3(ppUIIMEHTOB B
ypaBHeHUsix OBP. Binsinue cpenst Ha OBP.




Howmep paznena HasBanue u conepkanue pa3aeiaoB U TEM JICKIIMOHHBIX 3aHATUI

Tema 4.2. XUMUYECKME MCTOYHMKU  JJIEKTPUYECKOr0 ToKa. ['ajbBaHMueckue
SJIEMEHTHI,  CTAHJAPTHBIE  JJIEKTPOJHBIE  MOTEHUHAIbl.  JBOHHOM
sNeKTpuueckuil cioi. YpaBHenue HepHcra. PaBHOBECHBIN. DIEKTPOIHBIN
noreHuuan. CTaHaapTHBINA BOJIOPOIHBIN 3IEKTPO.

Tema 4.3. Onexrponn3 Kak BbIHy)kAeHHas OBP. Peakuuun, nporekaronme Ha
MHEPTHBIX M aKTMBHBIX 3JIEKTPOAAX B PA3IMUYHBIX PACTBOpax. DJIEKTPOJIU3
pacmuiaBoB. 3akoH Papanes. Beixox no toky. IlpeacraBienne o kuHeTHke
JIEKTPOJHBIX  IPOLIECCOB.  ODJIEKTPOIMTHYECKOE  IOJIy4eHHE U
paduHupoBanue MeTaiioB. OCHOBBI raJIbBAHUYECKHMX METOJIOB HAHECEHUS
METAJJIMYECKUX TTOKPBITHI.

Tema 4.4 Koppozust kak cneactsue OBP. Tumnbl koppo3uu. DJIEKTpOXMMHYECKAs
KOpPPO3HsL. Oxucnurenu. DIeKTpoaAHbIE IIPOLIECCHI pu
IJIEKTPOXUMHUUYECKON KOPPO3UHU. 3aBUCUMOCTb CKOPOCTH KOPPO3HHM OT
NpUpOABI METaula M Xapakrepa KOppO3WOHHOW cpenbl. Kopposus npu
KOHTAKTE€ Pa3HbIX METAJUIOB. METOMbI 3allUTHI OT KOPPO3HH.

Pasnen 5. CBoiicTBa IPOMBIIUIEHHO- BaKHBIX 3JIEMEHTOB U UX COEIUHEHUN .

Tema 5.1. Knaccsl XMMHUYECKUX COEIMHEHWM, CBOMCTBA IPOMBIIUIEHHO BaKHBIX
3JIEMEHTOB U UX coeanHeHui Kommosuimonusle marepuainsl. Kepmersl,
¢yniepen, KapOuH. Coenunenus TUTIA KpayH-3(upoB.

CynpamosieKylnsipHble  NOP(QUPUHOBBIE  CHUCTEMBI UM KOMILJIEKCHI
KaJIMKCAapeHOB. MOJIEKYIISIpHBIE M CYNIPAaMOJIEKYJIIPHBIE MAIMHBI.

Tema 5.2. Xumudeckas uACHTH(GUKAIUA. METoIbl XMMHUYECKOTO HCCICIOBAHUS WU
aHaJIn3a BEILECTB U UX IpeBpanicHnii. KauecTBEHHBIN U KOJWYECTBEHHBIN
aHaJIus3.

4.3. Tlpakrnueckue (CeMUHApPCKUE) 3aHSITHUS
TeMbl MpaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TA0IHUIIE 5.

Tabmuua 5 — [paktudeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Tewmpl npakruueckux | ®opmel npakTudeckux | TpyroeMKoCTh, |IpPakTH4ECKOH | paszera
/11 3aHITUU 3aHITUU (gac) MMOJITOTOBKH, | IWCITHII

(gac) JIMHBI

VY4yeOHBIM MJIAHOM HE NMPETYCMOTPEHO

Bcero

4.4. JlabopaTtopHbl€ 3aHATUSA
Tembl J1abOpaTOPHBIX 3aHATUN U X TPYIOEMKOCTh TTPUBEACHBI B TabmuIie 6.

Tabnua 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

M3 Hux No
Ne HanmenoBanue nabopaTopHbIX paboT TpyROEMKOCTS, | MpAKTHHECKOH | pasiena
/i (uac) MOJATOTOBKH, | AUCLHMIT
(gac) JIUHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
ODyHIaMEHTaIbHBIC TOHATHUS W 3aKOHBI
xumuu. CriocoObl OMNpeneneHus KOJIMYeCTBa




BeILleCTBA
2 | DxBUBAJIEHT. 3aKOH KBUBAJICHTA 3 1
3 | TerutoBoit ekt (HTATBIHS) XUMUIESCKOU 4 3
peaxuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOIIE 4 4
BJIEKTPUUYECKUI TOK. DJEKTPOIHbIC
MOTEHIIMAJIBI U AJIEKTPOIBHIKYIIME CHIIBI
5 | Koppo3sus merasnios 4 4
Bcero 17

4.5. CamocrosTenpHas padoTa o0ydaronmxcs
Bu et caMocTosSTENEHOM pabOThI U €€ TPYIOSMKOCTh MPUBEICHBI B TabmuUIle 7.

Tabnua 7 — Bugbl caMocToSTeIbHOM PabOTHI U €€ TPYAOEMKOCTh

Bun camoctosTensHO# paboTh Beero, | Cemectp 1,
qac qac
1 2 3
W3yuenue TeopeTnyeckoro Marepuaia
20 20
quciuminasl (TO)
Kypcosoe npoexrupoBanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI3)
Beimmonnenue pedepara (P)
[oaroroBka K TEKyIieMy KOHTPOJIIO 20 20
ycrieaemocTH (TKY)
Jomammee 3amanue (/13)
Kontponbnbie pabotel 3a0unukoB (KP3)
IloaroroBka K mpoMEKYTOUHOMN
17 17
arrectanuu (I[TA)
Bcero: S7 S7

5. Ilepeyenn yueOHO-METOUYECKOTO OOECTIeueHUS
JUTSL CAMOCTOSITETbHON PaOOTHI 00YJaIONMXCsl 10 TUCIUTLINHE (MOTYITIO)
Y4eOHO-METOIMUECKUE MaTepualibl JUIsl CaMOCTOATEIBbHON pabOThl OOyJarONMXCs yKa3aHbI B

n.a. 7-11.

6. IlepeueHb eYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3AaHUN
[lepeueHp mevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUHN MpUBEJIEH B Tabnuiie 8.
Tabnma 8— [lepedeHp nMeyaTHBIX U AIEKTPOHHBIX YU€OHBIX M3TaHUN

[Mudp/
URL aapec

bubnuorpaduueckas cchlika

Komraectso
SK3EMILISIPOB
B OrOMoTEKe

(kpome
ATIEKTPOHHBIX

SK3EMILIIPOB)

https//znanium.com/catalog/product
12083699

[Momnyonsix, JI. I1. OOmas xumus :
yue6Hoe nocooue / JLIL INomryOHbIX. —
Mocksa : UHOPA-M, 2024. — 178 ¢c. —
(Bricmiee o6pazoBanue). - ISBN 978-5-




16-019036-5. - TekcT : 3JIEKTPOHHBIH.

https://e.lanbook.com/book/211658 Axwmeros, H. C. JlabopaTopHbie u
CEMHHaAPCKUE 3aHATHS 110 O0IIECH U
HEOPraHWYECKOW XUMHH : yICOHOE
nmocobue/ H. C. AxmetoB, M. K.
Asu3osa, JI. . bageiruaa. — 6-e usg,.,
crep. — Cankr-IletepOypr : Jlanp, 2022.
— 368 ¢c. — ISBN 978-5-8114-1716-2. —

TeKcT : AJEKTPOHHBIN.

https://znanium.com/catalog/product | BopuieBckuii, A. 5. dusnveckas Xumusi :
/1916115 yueOHHK : B 2 Tomax. Tom 1. OOmas u
XUMHAYECKasT TepmoarHamuka / A. 5.
bopmesckuii. — Mocksa : UTHOPA-M,
2023. — 606 c. + Jlomn. maTepuab
[DnexrpornEbIii pecypc]. — (Briciiee
obpasosanne). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Tekcr :
3JIEKTPOHHBI.

https://e.lanbook.com/book/271322 Crace, H. ®. Pemenne 3a1a4 1mo oOmei
xumuu / H. @. Crace, A. B. KopmyHoB.
— 4-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4, — TekcT : 3JIEKTPOHHBIM.

7. TlepeveHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(POPMAIIHOHHO-TEJICKOMMYHUKAITMOHHOM ceTn «THTepHEeT»
[lepeuenn AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uH(QOpMAITMOHHO-
TEJICKOMMYHUKAITMOHHON cetn «VHTepHET», HEOOXOJWMBIX T OCBOCHHS JIWCITUTLIIUHBI
npuBezeH B Tadnwuie 9.

Tabmuma 9 — IlepedyeHb DJIGKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHOOPMAIIMOHHO-
TEJIEKOMMYHHKaIMOHHOM cetn «HTEepHEeT)
URL anpec HanmeHnoBanue

8. Ilepeuenp MHMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. IlepeueHr mMpPOrpaMMHOTIO OOECIIEUEHHS, HCIOJIB3YeMOIr0 IPU OCYIICCTBICHUHU
00pa3oBaTEeNBHOIO MpoLecca M0 TUCIUIIIMHE.
[lepeueHp MCMOIB3YyeMOTO TIPOTPAMMHOTO obecrieueHus npeacrasieH B Tadmuue 10.

Ta6muna 10— [lepeuenb mporpaMMHOTO 0OECTICUCHHS

Ne i/ HaumeHnoBanue

MS Office u MS Windows

8.2. IlepeueHp  WHQPOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  HCIOJB3YEMBIX  TIpHU
OCYILIECTBIICHHH 00pa30BaTEIbHOTO MPOIecca 110 TUCIUILINHE

[lepedyenp uCHOIB3YeMBIX HHQPOPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJACTABICH B
Tabmume 11.

Tabauna 11— Ilepeyenb MHGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

No i/t HaumenoBauue

He npenycmorpeno




9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOM  0a3pl, HEOOXOAMMOM UIS  OCYIIECTBICHHS
00pazoBaTenpHOrO Mpoliecca Mo AUCIUTIINHE, MPEICTaBIIeH B Tabmuiel 2.

Tabmuua 12 — CoctaB MaTepuanbHO-TEXHUUECKON 0a3bl

Ne HaunMeHoBaHMe cocTaBHOM YacTh Howmep aynurtopun
T/t MaTepHaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )
1 MynbpTMeauiiHas JEKIMOHHAs ayIUTOPUS 32-01 (T'actemno,15)
Crneunanu3upoBaHHas XMMUYecKas JadopaTopus ¢ 33-02, 33-04
M CIIOJIb30BAHUEM JIEMOHCTPAI[MOHHBIX IJIAKATOB, (T"actenmo,15)

71a00paTOPHBIX CTEHIOB U YCTAHOBOK JJISl ONIpE/IeTICHUS
SKBUBAJICHTA METAILJIa, U3MEPEHUS SJIEKTPOJHBIX MOTEHIINAIOB,
CKOPOCTH KOPPO3UH METAIIJIOB; AHATUTUYECKUE U AJIEKTPOHHbIE
BeChl; TabopatopHbie pH-MeTphl, IEHTPU (YT U KAJIOPUMETP

10. OueHouHble cpeacTBa U MPOBEICHHS IPOMEKYTOYHOM aTTecTalnn
10.1. CocraB OIIEHOYHBIX CPEICTBIJII MPOBEACHHUS IPOMEXKYTOUHOM aTTecTalluu
oOydaronmxcsi 1Mo AMCHUIIMHE TpUBeIeH B Tabmuie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEJCTB VIS IPOBEACHUS TPOMEKYTOYHOM aTTeCTalluu

Bun npomexyro4Hoi aTTecTanuu IlepeueHb OLIEHOYHBIX CPEACTB

HuddepeHninpoBaHHbINA 3a4ET CHrcoK BOIIPOCOB;
TecTsl.

10.2. B xauecTBe KpUTEpPHEB OIICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHHSI)
KOMIETeHIINI 00yJaonmMucs TpUMeHseTcsl S-OamibHas IKaia ONeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEeHIIN, KoTopas mpuBejieHa B Tabnuie 14. B TeueHne ceMecTpa MOKET UCIIOIB30BATHCS
100-6ayutbHast — mKajda ~— MOIYJIBHO-PEHTHMHIOBOM  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHIIA
UCIIOJIb30BAHMSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITHI

OI1leHKA KOMIIETEHIINN

5-OauibHas IKaia XapakrepucTika CHOPMUPOBAHHBIX KOMIIETEHIIMN

— oOyyaronmiics TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MOCIEIOBATEIIEHO ¥ TPAMOTHO €r0 M3/1araer;

— OHI/IpaSICB Ha 3HaHUusl OCHOBHOﬁ nu I[OHOJIHHTGJILHOﬁ JII/ITCpaTypr,
TCCHO HpI/IBSISI)IBaCT YCBOCHHI)IG Hay‘-IHI:Ie ITOJIOKCHHUA C HpaKTHqCCKOH
JESTeTLHOCTHIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U ApIyMEHTHPYET BbIABUTAEMbIE UM UJIEH;

— IenaeT BBIBOALI U O0OOIIEHUS;

— CBOOOIHO BIIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TTOHSITHH.

COTIIMYHO»
<GaYTCHO»

— o0y4Jaronmiicss TBEPAO YCBOMI MPOTPAMMHBINA MaTepua, rpaMOTHO H
M0 CYIIECTBY H3JaraeT ero, ONHUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHIL;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKON JIEATCIHLHOCTHIO
HaIpaBJICHUS;

— apryMEHTHUPYET HAYJIHBIC MOJIOKCHHS,

— JIeJIaeT BBIBOJIBI M 00OOILEHHS;

— BJIQJICET CUCTEMOM CIEIMaTM3UPOBAHHBIX ITOHITHM.

«XOpOLLIO»
<GAYTEHO»




Or1reHKa KOMIIETEHIIN

5-GauibHAs ITKATA XapakrepucTuka COPMUPOBAHHBIX KOMITETEHIIMH

JUTEPATYPHI;

«YTIOBJIETBOPUTETHHOY

<GAYTCHO»
HarpaBJICHU A,

— cnabo APTYMCHTUPYCT HAYYHBIC ITOJIOKCHUS,

— 00y4JarolMNCcsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIM MaTepual,
II0 CYHICCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOH

— JOIMYCKACT HECYHICCTBCHHBIC OIIMOKH U HETOYHOCTH,

— HUCIIBITBIBACT 3aTPYAHCHHA B IPAKTHYCCKOM IIPHUMCHCHUU 3HaHHUH

— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB U 000OICHMUIA;
— YaCTUYHO BJIAJIEET CUCTEMON CIIELUAIN3UPOBAHH bIX ITOHSATUH.

Marepuaa,

— IONyCKaeT  CYIIECTBEHHbIE  OLMOKUM U
(HEYIOBIIETBOPUTEIIBHOY

(HE 3a4YTCHO»

— He (opMynupyeT BBHIBOJOB U 00OOIIEHUHA.

— oOyyJaroumiicsi HE YCBOWJI 3HAUUTEIbHOW YaCTU NPOrpaMMHOIO

HETOYHOCTH npu

pPaCcCMOTPCHUHN HpO6JICM B KOHKPCTHOM HAIIPAaBJICHUU;
— HUCIIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM ITPUMCHCHHN U 3HaHHﬁ;
— HC MOKCT apIryMCHTUPOBATh HAYYHBIC ITOJIOKCHU A,

10.3. TumoBbIe KOHTPOJIBHBIC 33/ TAHUS WJTM WHBIC MaTepUAITHI.
Bomnpocs! (3a1aun) 1 9K3aMeHa MpeacTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa

Ne i/m [lepeuenp BOMPOCOB (3a/1a4) JIs SK3aMEeHa

Kon
WHAWKaTOpa

Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO

Bormpocs! (3aaun) s 3adera / audu. 3auera mpezacraBieHbl B Tadnuie 16.

Tabmmma 16 — Boripock! (3amaun) st 3adera / mudd. 3agera

No Ilepeuensp BompocoB (3a1a4) s audxp. 3adera
n/m

Kon
WHANKATOpa

1 ChopmynupyiTe TOHSITHE KBAHTOBO-MEXaHWUYECKOTO IMOJX0/Ja K
OMUCAaHMIO MOBEJAEHUS 3JIeKTpoHa. OnpenennuTe BepOSITHOCTHBIN
Xapakrep JBUKCHUS i KOPIYCKYJISIPHO-BOJIHOBYIO
JIBOMCTBEHHOCTE.

OIIK-1.3.1

2 Oxapakrepu3syiiTe atomHyro opOutanb (AO), e€ sHepruio u
dopmy.  CdopmynmupyiiTe  TOHATHE  KBAaHTOBOTO  YHCIIA.
[lepeuncnure Tunel AO. JlaiiTe onpeneneHne KBaHTOBOU SYEHKU.
Chopmymupyiite npunnun Ilaymu. Cdopmynupyiite npaBuio
Xynna. Chopmynmupyiite npaBuiio KiedkoBckoro.

OIIK-2.3.1

w

Borauciute Mossipayto Maccy cepHoit kuciotsl (HoSO4).

OIIK-1.V.1

4 Cxonbko JUTPOB XJI0POBOJIOpO/Ia oOpasyercs  mpu
B3auMojeicTBUM 1 MoJib Bojopoaa ¢ 1 Mok xiopa.

OIIK-1.B.1

5 ChopmynupyiiTe COBpEeMEHHOE TMMOHUMAHHE TEPUOIMIECKOTO
3aKOHA. YKaKUTE OCHOBHBIE TPUHIUIBI [EPUOANYECKON
cuctembl aneMeHToB JI.MI. Menneneea. Onuumre CTPYKTYpy
MIEPUONYECKON CUCTEMBI (TIEPUOABI, TPYIIIbI, TOATPYIIIHI).

OIIK-1.3.1

6 ChopmynupyiiTe  MEPUOAUYHOCTH  HM3MEHEHHS  CBOMCTB
9JIEMEHTOB: PaJuyCc aTOMOB M MOHOB, DHEPIMU HOHM3ALUH,
CPOJACTBO K 3JIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTD,
OKHUCITUTEIbHO-BOCCTAHOBUTENbHAS ~ CIOCOOHOCTh.  BbIsiBUTE
CBs3b CBOMCTB aTOMOB C IIOJOXeHMeM B Ilepuonuueckoi
CUCTEME.

OIIK-2.3.1




Onpez[enHTe YK CJI0 BAJICHTHBIX OJICKTPOHOB B aTOME MOJ'II/I6I[€Ha.

OIIK-1.V.1

VYKaxuTe OCHOBHBIC THIIBI XuMuueckoil cBs3u. Chopmynupyiite
MOHSATUE KOBAJIEHTHOW CBs3u. OmummTe BUJbI KOBAJICHTHOU
CBs13U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN ).

OIIK-1.3.1

Cdopmynupyiite meton BasieHTHBIX cBsizeit (MBC). Onunmre -
U - cBsi3u. Oxapakrepu3yiTe MOHATHE KPaTHbBIE CBSI3HU.

OIIK-2.3.1

10

Oxapakrepu3yiiTe HEBAJCHTHbIC THUIBl CBSA3EH: MOHHAs CBS3b,
MEeTaJUIM4ecKas CBsI3b, BOJIOPOJHAs CBs3b, CHJIBI BaH-naep-
Baannca.

OIIK-2.3.1

11

ChopmynupyiiTe TeOopur0 TUOPHAM3ANUU W €€ BIUSHHE Ha
reOMEeTpUI0 MoJieKyll. OTUIIMTE MOISIPHOCTh M TOJSIPU3YEMOCTb
KOBQJICHTHOW CBSI3U U MOJICKYIL.

OIIK-2.3.1

12

CdopmynupyiiTe OCHOBHBIE TOJOXKEHHS METOAA MOJEKYISPHBIX
opoutaneit (MMO). JlaiiTe ompeneneHWe CBS3BIBAIONMM |
paspeixisiionM - MO.  CdopmynupyiiTe NOHSATHE KpPAaTHOCTH
CBsI3U ¢ TOUkH 3peHust MMO.

OIIK-2.3.1

13

Oxapakrepu3ylTe BHIbl MEXKMOJEKYISIPHBIX B3aMMOJICHCTBUM.
IIpuBenuTe NpUMEpPHI ITUX B3aUMOICHCTBU.

OIIK-2.3.1

14

ChopmynupyidTe TOHATHE  XUMHYECKOW  TEPMOJIMHAMHUKH.
Chopmynupyiite nonstue »sHTanenuu. J[laiite omnpenenenue
3akoHy lecca.  CdopmymupyiiTe  TOHSITHE  DHTPOIHH,
OXapakTepU3ylTe €€ U3MEHEHHUE B Pa3IMUHbBIX Mmpoleccax. Jlaite
ornpenenenue cBo0o1HOM sHeprun ['nbdoca.

OIIK-2.3.1

15

[Ipu B3aumopeiictBuu 6,3 r xenesa ¢ cepoit Beiaenuyioch 11,31
k/lx TemnoTel. OmpenenuTe TemiaoTy oOpa3oBaHUs CylbhuIa
xenesza FeS.

OIlK-2.Y.1

16

TIOHSTHE XAMUYECKON KUHETHKH.
Oxapaxkrepusyiite KOHCTaHTY CKOPOCTH peaxiuu.
Chopmymupyiite mnpaBuno Banat-I'odda. Oxapakrepusyiite
MoHsATHE XuMUUeckoro paBHoBecHs. [Ipuniun Jle Hlarenne.

Chopmynupyiite

OIlK-2.3.1

17

OOBbscHUTE YBEIWYCHHE CKOPOCTH pEaKuuH (TeMIepaTypHBIH
kod(punreHT paBeH 3) nmpu noBkIeHUU Temrepatypsl ot 300°C
1o 340°C.

OIIK-1.B.1

18

CII0COOBI
HazoBurte

ChopmynupyiiTe TMOHSTHE PACTBOPOB. YKAKUTE
BBIPAXKECHUS KOHLEHTpaLUi pacTBOpPOB.
KOJUIMUTaTUBHBIE CBOICTBA PACTBOPOB.

OIIK-2.3.1

19

OOBsicHUTE TOHUKEHHE TEeMIIepaTyphbl 3aMep3aHus pacTBoOpa C
YBEIMYCHUEM  KOHI[EHTpAaIlMd  PAaCTBOPEHHOIO  BEILIECTBA
OTHOCHUTEJBHO YUCTOTO PaCTBOPUTETIS.

OIIK-1.B.1

20

Oxapakrepu3yiTe MOHSATHE NUCTEPCHOM cuctembl. [IpuBemure
Kiaccuukanuioo  aucrnepcHeix  cucteM.  Cdopmynupyiite
MOHATUE HACHIEHHOTO pacTBopa. CdopmynupyiiTe mMoHATHE
PacTBOPUMOCTH.

OIIK-1.3.1

21

VYKaKuTe pa3nuuus MeXAy pacTBOpaMU dJCKTPOJIUTOB H
HeeKTpouToB. ChopMyTUpYHTE TEOPHIO 3IETPOTUTUYECKOM
muccormantun - (TDJ])  Appenmyca. IlpuBenure MexaHu3M
JVCCOLIMALIH.

OIIK-2.3.1

22

ChopmynupyidTe TEOpHH KUCIOT HW OCHOBaHWH. Onummre
ANEKTPOJIIUTUYECKYIO  Tucconuanuio  Bonbl.  Chopmynupyite
IMOHATHA HWOHHOIO HOPOU3BCACHHA BOJAbI U  BOAOPOAHOTO
MTOKA3aTelsl.

OIIK-2.3.1




23 Oxapakrepu3yiiTe TMOHSATHE Tpou3BeAeHUs pactBopumoctu. | OIIK-2.3.1
IIpuBenure npaBuiIa 3allMCH YPaBHEHMH MOHHBIX PEaKLHi.
Onuumre ruIpoamn3 cojeil 1 TPUBEIUTE PUMEPBI.

24 OmnpenenuTe KOJIWYECTBO KATHOHOB B pactBope, ecnu B 1 1 | OIIK-1.B.1
BOJIHOTO pacTtBopa coaepxkutcs 0.05 Moap HUTpaTa aMMOHHSL.
25 Cdopmynupyiite MOHSATHE 0 CTETICHH okucnenus. | OIIK-2.3.1

OxapaKrepI/I:ayﬁTe IIOHATHA OKHCICHHUC KW BOCCTAaHOBJICHUC,
OKHCJIUTEIIb 1 BOCCTAHOBUTE/IDL. YKAKUTE METOIBI PaCCTaHOBKU

K03 (hDUITUEHTOB B YpaBHEHUSIX OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.
26 Oxapakrepu3yiiTe  TOHSATHE  3JeKTpoaHoro  morteHnuana. | OIIK-2.3.1

OxapakrepusyiTe SBJICHHE ABOMHOIO 3JIEKTPUYECKOTO CIIOS.
VYKkaxkure  3aBUCUMOCTb  JJIEKTPOAHOIO  IOTEHLMAJa  OT
TEMIIepaTypsl U KOHLEHTpaluu. YKaxxuTe ypaBHeHue HepHcera.

27 Onpenenute 3/IC ranpBaHuueckoro snemeHta, cocrosiero u3 | OIIK-1.VY.1
KEJIE3HOTO U CepeOpsHOro 3JIEKTpoJoB, MOrpyx€HHbIX B 0,1M
pPacTBOPBI KX HUTPATOB (EO(F62+/|:e)=70,44B, Eo(Ag+/Ag)=O,SOB).

28 Copmynupyiite monstue saekrponusa. I[lpuBenute peaxumwm, | OIIK-1.3.1
MPOTEKAIONME Ha WHEPTHBIX W AaKTUBHBIX JJIEKTPOJax B
pa3nnyHbIX pacTBopax. OXapakTepu3yiTe JIEKTPOJIU3 pacTBOPOB
u pacriaBoB. Copmynupyiite 3akon Dapanest.

29 OO0ocHylTe BBIJICJICHUE BOJAOPOIA TIPH IIECKTPOIN3E BOJTHOTO OIIK-1.B.1
pactBopa Hutpata Hukens (Ni(NO3)2) (351eKTpoabl YronbHbIE).

30 Oxapaxrepu3yiite THIBl Kopposuu. Cdopmynupyiite monstue | OIIK-2.3.1
SJIEKTPOXUMHUYECKON  KOPpO3UHU.  YKAKUTE  DIIEKTPOIHBIC
MIPOLIECCHI TPU ITEKTPOXUMHUUYECKON KOPPO3UH.

[lepeuenr TeM Ui KypcOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOW pPabOThI
MpeCcTaBIeHBI B Ta0OmmIe 17.
Tabnuua 17 — Ilepeuenpb TeM Ui KypcOBOTO MPOEKTUPOBAHUSI/BBINOIHEHUS KYpCOBOM pabOTHI

No 11/ [TpumepHBIil IepeueHb TeM I KypCOBOTO MPOEKTHPOBAHUS/BBITIOIHECHUS
} KypCOBOM pabOThI

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

Bompocel i mpoBeneHUS MPOMEKYTOYHOM aTTecTallid B BHUJAC TECTUPOBAHUS
npeAcTaBaeHbI B Tabmwuie 18.

Tabmuna 18 — [IpumepHbIil IepedeHb BOIPOCOB JIJIsi TECTOB

Ne [IpumepHBIil nepeueHb BOIPOCOB AJIsl TECTOB Kon
/1 WHIMKATOpa
1. DHEPIUIO JIEKTPOHA TOJHOCTBIO XapaKTEPU3YIOT KBaHTOBBIE YHCIIA ... OIIK-2.3.1
a.t mm; b.nu mg ;
C.Mguny; dnu (;
e. L ums
2. B arome, anekrponHas Gopmyna KOTOpOro OIIK-2.3.1
15225%2p°35?3p°3d'%4s%4p°4d°5, ... BaCHTHBIX HIIEKTPOHOB ...
a. 13; b. 2;
c.9; d. 11;
e.5
3. BaneHTHBIE 2IEKTPOHBI aTOMA paJusl XapaKTEPU3YIOTCSl 3HAYEHUSIMU OIIK-1.3.1




KBAHTOBBIX yrcela N = ... u £= ... (BIHCATb YUCJIA).

CnuHOBasi BAJIGHTHOCTD 3JIEMEHTA 1C B OCHOBHOM COCTOSIHUM PaBHA ...
a. 5; b. 1; C.2;
d. 3; e. 4

OIIK-2.3.1

CriocoOHOCTB OZJHOTO M TOTO K€ BEIECTBA CYIIECTBOBATH B BH/JIE
KPHUCTAJUIOB C PA3TUYHBIMU TUIIAMHU KPUCTAITTNYECKOM peIeTKu
Ha3bIBaeTCsA ... (BIIUCAThH CIOBO).

OIIK-1.B.1

B aTome XuMHUYECKOTO 3JIEMEHTA .... TPU P-3JIEKTPOH Ha BHEIIHEM
OHCPICTUYCCKOM YPOBHC.
a. Sc; b. Se;
d. Ge; e. Si

c. Sh;

OIIK-2.3.1

KI/ICJ'IOTHLIM OKCHUJIOM ABJISACTCA ...
a. MnO3; b. Mn,O7;
c. MnO ; d. Mn,O3

OIIK-2.3.1

PacnionoxuTts snemenTs! ||A moarpynmsl B mopsike YCHUICHUS
METaJNIMYECCKUX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

OIIK-2.3.1

CylecTBOBaHHME  XMMHYECKHX DJIEMEHTOB B
MOJICKYJISIPHBIX JIN0O0 KPUCTAJUIMYECKHX (PopMax
...(BHUCATH CIOBO).

IBYX WU  Oolee
IIPOCTOTO BEIIECTBA

OIIK-1.3.1

10.

B xnopuye kanbius CaCly ... xumudeckast cBs3b.
a. TOHOPHO-AKIIETITOPHAS;

b. HemonspHas KoBaIeHTHAS;

C. moJIsipHas KOBAJICHTHAs,

d. nonnas;

€. MeTaJUTMYECKast

OIIK-2.3.1

11.

JIOHOpPHO-aKIIEITOPHAs XUMHYECKAst CBSI3b HMEETCS B ... .
a. kpucrayie ¢ropuaa autus LiF;

b. mosiekyne 6pomoBoopoaa HBr ;

C. kpucrayuie noaperHoi cosim NaCl;

d. KaTHOHE M IPOKCOHUS H;0™";

€. Mosiekyne apcuHa AsHs .

OIIK-2.3.1

12.

B monekyne srena HoC=CH, ... Tun ruGpuan3anuu HeHTPalIbHOTO
atoma C.

a. sp; b. sp;
d.spd?®; e spd

c.sp°;

OIIK-2.3.1

13.

CxeMa nepekpbIBaHHS ATOMHBIX OpOUTaNEel B MOJIEKYJIE ... UMEET BUJ
a. BeBry;

c. BBr3 ;

e. SiBry

b. BH3 y
d. BeH; ;

OIIK-2.3.1

14.

DK30TepMUYECKasl PEAKIUsI XapaKTePU3yeTCsl YCIOBUEM ...
a. AH=0; b. AH>0;

c. AH<0; d. AS<0;

e. AS >0

OIIK-2.3.1

15.

CDOpMYJ'Ia U1 pacdy€ra HW3MCHCHHS OHTAJIBIIMKM B XOIC XUMHYECKOHN

OIIK-1.¥.1




peakuuu, nporekarmei no ypapuenut 2A + 3B = C + 4D, umeer Buz:

a. AH® = (AHc + AHp) - (AHa + (AHg);

b. AH? = (AHc + 4 AHp) - (2 AHa + 3 AHg);
c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp);
d. AH® = (AHc +4 AHp) + (2 AHa + 3 AHg);
e. AH? = (AHa + AHg) + (AHc + AHp)

16.

Peakuusi, mOpOTEKaHHE KOTOPOH  COMPOBOXKAACTCS — IMOTIOIICHUEM
DHEPTHH, HAa3bIBACTCA ... (BIIMCATH CIIOBO).

OIIK-1.3.1

17.

PaBHOBecue B cucreme
C (tB) + 2 Hz () 2 CHg4 (1) (AH® = -74,9 /1K) MOKHO CMECTUTH BJIEBO

a. YBennuenuem koHueHTpauuu CHy ;
b. Ymenbmienuem konnentpamnuu CHy |
C. YBenuueHueM KoHleHTpanuu Hy;

d. TToBbIlIEHHEM JIaBJICHUS;

e. Ilonn:xenueM TemiiepaTypsl

OIIK-1.¥.1

18.

VYcaoBreM XMMHYECKOTO paBHOBecHs siBiisieTcss AG = (BIUCATh YKCIIO).

OIIK-1.B.1

19.

BripaskeHue JUTst KOHCTAaHTBI PABHOBECHSI CHCTEMBI 00PAaTUMBIX PEaKIIHi
2Nz (r) + O2(r) <> 2 N0 (r) umeer Bux ... (OTBET a)

_INOF ., INO]
N.T0,] N 10;]

o k=IO INOF

NO] [N,]

OIIK-1.¥.1

20.

TemnepaTypHblii KO3(ULIMEHT peakuH, CKOPOCTb KOTOPOH MPH MOBBI-
eHuU Temiepatypsl Ha 50° yBenuunnace B 1024 pasa paseH ...
(Bnmcath uucio 4).

OIIK-1.3.1

21.

MonexynsipHoii (opMoii KPaTKOT0O HOHHOTO ypaBHEHUS
Ni(OH), + 2H" = N#* + 2H,0 sastercs ...

a. Ni(OH), + HS = NiS + 2H,0:

b. 3Ni(OH)2 + 2H3PO,4 = Ni3(PO4)2 + 6H,0;
¢. Ni(OH); + 2HNO3 = Ni(NO3), + 2H,0;
d. Ni(OH)z + H,S0; = NiSO3 + 2H,0;

e. Ni(OH)z + H,CO3 = NiCO3 + 2H,0

OIIK-1.¥.1

22.

CepoBopiopoanas kuciota (HS) B3auMoaeincTByer ¢ ...
a. CuSO4
b. K2SO4
c. HCI
d. H2SO4
e. NaCl

OIIK-1.V.1

23.

MaccoBast 1011 COJbI B pacTBOPE, MOJYYEHHOM IPU PACTBOPEHUM 5 T
coJibl B 95 T BOJIBI paBHa .... (Bmucath 4nuciao %)

OIIK-1.B.1

24.

Vxkaxurte Ha60p BCHICCTB, B COCTAaB KOTOPOI'0 BXOAAT TOJBKO THUIIMYHBIC
OKHCJIMTEINH 3a CUET aTOMOB S .

OIIK-1.¥.1




a. SOZ; H2803; KHSO:; ;
b. 803; H,SO4; KHSOy, ;
c. H2S; NagS; SOy ;

d. S; SO3; SOy ;
e.Na,SOy; N&zSOg; SO,

25. | Peaxuus ... He ABJIAETCS OKUCIUTENLHO-BOCCTAHOBUTEIILHOM. OIIK-1.V.1
a.CO2 +2 NaOH = Na;CO3 +H,0
b. Si + C = SiC
c. No +20,=2NO0O;
d.2Fe + O, = 2FeO
e. 2Na+2HO = 2NaOH + H;
26. | Bomopoausiii mokaszarens (PH) 0.01 M pactBopa a30THO# KHCIOTHI OIIK-1.3.1
paBeH ... (BIHcaTh YUCIIO).
27. | Beicmiyro cTeneHb OKHCICHHS XJI0P MPOSIBISIET B ... OIIK-2.3.1
a. HCIO
b. HCIO3
C. HC'OZ
d. HCIO,4
e. HCI
28. | Peakuus ... OTHOCHUTCS K THUITY MEXMOJICKYISPHBIX OKUCIUTEIBHO- OIIK-1.¥.1
BOCCTaHOBUTEIIbHBIX PEAKIIAMH.
a. MnO, + HBr — MnBr> + Bro, + H,O
b. Br, +NaOH — NaBrO + NaBr + H,O
c. NaBrO — NaBrO3; + NaBr
d. NaBrO; — NaBrO4 + NaBr
29. | Ilpm paboTe raJpbBaHMYECKOTO JIEMEHTA B CTAHIAPTHBIX YCIOBHX OIIK-1.B.1
HPOUCXOJIAT MPOLIECCH TPEBPAILEH NS XUMUUECKON SHEPTHH PEareHTOB B
... (Bmucath CIOBO).
30. | Ipouecc Fe”™ + 2e = Fe” npoucxoauT B ralbBaHMYECKOM 3JIEMEHTE ... OIIK-1.V.1
a. Mg | MgCl, || FeSOq4 | Fe
b. Al | HCI | Fe
c. Al |AICl; || FeCk | Fe
d. Zn | 0, (H20) | Fe
e. Fe | FeSO4 || CuSO4 | Cu
31. | Ha amekTpoaax B TaJIbBAHUYECKOM DJIEMEHTE OIIK-1.V.1
Fe | Fe(NO3)2 || Pb(NO3), | Pb npoTekaroT mpomeccs! ...
a. Fe’-2e="Fe™, Pb*" +2e = Pb° ;
b. Pb’-2e=Pb""; Fe*" +2e = Fe’;
c. Pb’-2e=Pb*"; Pb’" +2e =Pb°;
d. Fe’-2e="Fe™; Fe’" +2e = Fe’;
e. Fe’-3e=Fe’; Pb** +2e = Pb°
32. | Ilpu snekTponuse BOJHOTO pacTBOpA ... HA MHEPTHBIX JIEKTPOIax OIIK-1.¥.1
BBIJICJISIIOTCS TOJIBKO BOJIOPOA U KUCTIOPOJI.
a. ZnCly; b. KF;
C. ZnSOy ; d. KCI;
e. CuSO4
33. | Ilpu snekTponuse BOJHOTO pacTBOpA ... Ha 3JIEKTPOJAX MPOUCXOIAT OIIK-1.¥.1

npouecch: 2H,0 + 2e =H, +20H , S —2e=S°




a. Na,SOy; b. CdSO, ;
c. CuS ; d. NasS;
e. Na,SO3

34.

IIpu sseKkTposM3e BOAHOIO pacTBOpa ... Ha MHEPTHBIX DIIEKTPOJAX
BBIACTIAKOTCA TOJBKO METAJLII U KMCJIOPO.

a. MnSQy ; b. MgSO4

c. MnCl, ; d. A|C|3

€. MgC|2

OIIK-1.V.1

35.

IIpu 37eKTPOXUMHUYECKOW KOPPO3UHU B CUCTEME “‘MarHuii — 0JI0BO” B
KHUCIION cpejie Ha KaTtoze oOpasyercs ...

a. Mg®* ; b. Sn°;

c. Sne*; d.OH";

e. H

OIIK-1.¥.1

36.

OIHOCTOPOHHSIA T ddy3us MOJIEKYII pacTBOpUTENS qyepes
MOJTYIPOHUIIAEMYI0 MEMOpaHy B KOJUIOWTHBIA PacTBOP Ha3bIBAeTCA ...
(BIHCaTh CIIOBO).

OIIK-1.B.1

37.

IIpu 31€eKTpOXUMHUUYECKONH KOPPO3UH B cucTeMe "IUHK - cepedpo” B

KHCIIOM cpejie Ha aHoje oopasyeTcs ...
a. Zn°* b. Ag" c. Hy d. OH e.zZn’

OIIK-1.¥.1

38.

I[J'[f[ 3alMMThI KaIMUA OT KOppOSI/II/I BO BJIAJKHOM BOSI[YXG B KQUCCTBEC
KaTOAHOTI'O IMOKPBITUA MOKHO UCIIOJIb30BAaTh ...

a. Al; b. Mn;

c.Co; d.Cr;

e. Mg

OIIK-2.3.1

39.

IIpy 371€KTPOXUMHUUYECKONH KOPPO3UU B CHCTEME “IIMHK — CBUHEI] B
HeﬁTi)aanoﬁ cpene Ha aHojie 00pa3yercs ...

a. zn"; b. O2;

c. Pb*"; d.OH;

e. H

OIIK-1.¥.1

40.

B cocraB mpoaykroB koHTakTHOM Koppo3uu Cru Ag B KUCIIOH cpene
BXOJUT ...

a. Cr(OH);

b. Ag,O

c. cou xpoma (1)

d. conu cepebpa (1)

e. Hy

OIIK-1.¥.1

41.

Wucrpykius: IlpounTtaiite TekcT, BBIOEpUTE NPAaBUIBHBIA OTBET H
3aMUIIMTE apTyMEHThI, 000CHOBBIBAIOIIE BHIOOP OTBETA.

Ha snekrponax B rampBanudeckoM snemente Zn | HoSO4 | Pb mpoTekaror
MPOLIECCHI ...

a. Zn® —2e = Zn**; 2H" + 2e = H,

b. Pb? - 2e = Pb*"; 2H" + 2e = H,

c. Zn° —2e = Zn**; Pb?* +2e = Pb°

d. zn® —2e = Zn?*; Zn** +2e = Zr’

e.Ph’—4e = Pb*;2H" +2e = H,

OIIK-1.3.1

42.

Wuctpykuus: IlpouuTtaiiTe TekcT, BbIOEpUTE MpaBUIIbHBIE BapUaHTbHI
OTBETA U 3alMIIMTE apTYMEHThl, 000CHOBBIBAIOIE BHIOOpP OTBETOB

OIIK-2.3.1




[MopsinkoBbiii HOMep anemeHTa B Tabmume J[.M. MennaeneeBa paBeH
....(HECKOJIBKO MPaBUIBHBIX OTBETOB)
a. YUCIIy IPOTOHOB B €TI0 aTOME;

b.4ucIy 3JIeKTPOHOB B €T0 aTOME;
C. 3apsaay siapa aToMa,

d. yucIy HEHTPOHOB B €r0 aTOME;

€. MacCOBOMY YHCITY;

f. oTHOCHTENBHOI aTOMHOU Macce.

43. | Uncrpykuus: IlpounTaiite Tekct u yctanoBute cootBercreue. K kaxnoit | OIIK-2.3.1
MO3UIIMU, JaHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MTO3UITHIO B TIPABOM CTOJIOIIE).
CooTBeTCTBHE MEXKIY 3HAUCHHUEM OpPOMTATLHOTO KBAHTOBOTO YHCIIA U
0003HAYEHHEM TOTYPOBHSL.
3Hayenue opOuTanpHoro uncina | O6Go3HaYeHHE TOAYPOBHS
£
0 S
1 p
2 d
3 f
g
44. | Uncrpykuus: Ilpountaiite TekcT M ycTaHoBUTE mocienoBarenbHocTh. | OIIK-1.V.1
3anuImMTe  COOTBETCTBYIOLIYID  IIOCIEJOBATENBbHOCTh OyKB  ClleBa
HaIlpaBo);
Pacnonoxuts snementsl VIIA moxarpynnbl B MOpsiKe BO3pacTaHUs
aTOMHOTO pajanyca.
a.F, Cl, Br, I, At
b.Cl, Br, I, F, At
c.Br,I,F, At Cl
d. 1, Br, F, At, Cl
e. At I, Br, Cl, F
45. | Uncrpykuus:  Ilpouurtaiite Tekct U 3anuummrte  pas3BepHyrhiil | OIIK-2.3.1
000CHOBaHHBIH OTBET.
[Tpu nelicTBuM N30bITKA pa30aBICHHON cepHOM KUCIOTHI Ha 40 T KaIbIUs
TEOPETUYECKU JOJKHO BBIACTUTHCS ... JT MOJIEKYJIIPHOTO BOJOPOJA.
46. | Uncrpykums: Ilpoumraiite TekcT, BBIOepuTe mpaBMibHBI oTBer m | OITK-2.3.1

3alUIIMTE apryMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA).

CxopocTh peakuuu (TemreparypHblii kodhduuueHT paBeH 2) mpu
MOBBINICHUN TeMITepaTypbl Ha 80° yBETMYUTCS B ... pas.

a. 256

b. 128

c. 32

d. 16

e.8




47. | Uncrpykuus: Ilpountaiite Tekct, BbIOepuTe mpaBuiibHbie BapuanThl | OITK-2.3.1
OTBETA U 3aMHIIMTE aPTYMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB).
CUIIBHBIMU 3JIEKTPOJIMTAMU SIBJISIFOTCS] BOJHBIE PACTBOPHI ... (HECKOJIBKO
MPaBUILHBIX OTBETOB)
a. NH4C|
b. KCN
c. HCI
d. HCN
e. NH,OH
f H,O
48. | Uncrpykums: [IpounTaiite Tekct u yctanoBute cootBercrue. K kaxmoi | OIIK-1.B.1
MO3UIIMH, JaHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3ULIUIO B TIPABOM CTOJIOIE)
CooTBeTcTBUE TUIIA JUCIIEPCHON CUCTEMbI M Ha3BaHUS BEILIECTBA
Tun nucnepcHoON CUCTEMBbI BemectBo
Xr Tyman
T Jpim
7K [lena
T/K Peunoit un
KK Mosjoko
beton
49. | Uncrpykuus: IlpounTaiiTe TEeKCT M ycTaHOBHTE TmocienoBarenbHocTs. | OITK-1.VY.1
3anunmTe COOTBETCTBYIOIIYIO  IIOCJIEIOBATENbHOCT OyKB  ClieBa
HaIpaBo);
Pacnionoxxute coeMHEHUs B MOPSAAKE BO3PACTAHUS CTEIIEHU OKUCICHUS
aToMa a3ora:
a. N»
b. N2Os
c. HNO,
d. NHs
e.NO
50. | Uuctpykuus:  [IpounTtaiite Tekctr W 3anummre  pasBepHyThid | OITK-1.VY.1
000CHOBaHHBIH OTBET).
[IpounTaiiTe TEKCT U 3aMIIMTE Pa3BEPHYThIII 000OCHOBAHHBIHN OTBET).
[Tpu neiictBuM U30BITKA pa30aBICHHONW CEPHOM KUCIOTHI Ha 24 T MarHUs
TEOPETUYECKU JOJHKHO BBIJCIUTHCS ... J1 MOJIEKYJISIPHOTO BOAOPOA.
10.4. Meromuueckue MaTepHuabl, OTIpEeICISIONTIE MPOTIEAYPhI OLICHUBAaHUA

WH]JIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpKATCA B
JIOKAJIbHBIX HOPMAaTUBHBIX akrax [ YAIL permaMeHTUpPYIOIIMX TIOPSAOK U MPOUEIYPY




MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTallMi O0Yy4arolUmXCs
I'YAIL

11. Meroauyeckue ykazaHusl JUIsl OOyJaroIMXCsl IO OCBOSHHUIO TUCIIUTLINHBI

11.1. Meroguueckue ykazaHus JUid OOy4JarOIMXCSl IO OCBOCHMIO JIEKIMOHHOIO
MaTepuaa.

OCHOBHOE Ha3HAu€HHE JIEKHIMOHHOTO MaTepuajga — JIOTUYECKA CTPOMHOE, CUCTEMHOE,
IIyOOKOE€ W SICHOE H3JI0KEHHE ydeOHoro marepuana. HasHaueHue cOBpeMEHHOH JEKUUU B
paMKax AUCIUIIUHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIUIO IO TEME, a B OCBOCHHUU
dyHIaMEHTaNbHBIX MpOOJIEeM JUCHMIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUS, HOBEUIIMX
JOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JICKIHS BBITIOJIHSIET METOIOJIOTHYCCKYIO,
OpraHU3alMOHHYI0 U MH(opManonHyo (QyHKuMU. JIekiusa packpbIBaeT MOHSITUWHBIN anmapaT
KOHKPETHOW 00NacTH 3HaHUA, €€ MPOoOJeMBbl, JaeT IMelbHOE MpEACTaBIeHUE O AUCIUIIINHE,
MOKa3bIBAE€T B3aWUMOCBS3b C IPYTUMU JUCITUIIITHHAMH.

[Inanupyemble pe3yabTaThl P OCBOCHUHU 00YJAIOIMMUCS JICKIIMOHHOTO MaTepuaa:

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OMPEACIISIETCS 1EE€BOM YCTAHOBKOM K KaXK10 KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKON pabOTHI COBMECTHO C MPEMNO0/1aBaTENIEM;

— pasBuTHE NpodecCHOHANbHO-/IEIOBBIX  KayecTB, JIOOBU K MpeaMery U
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOfBJIEHHE HEOOX0AMMOro HHTEpeca, He00X0IMMOTO JJIsl CAMOCTOSATENIbHON paboThI;

— TIOJIyY€HHE 3HAHUM O COBPEMEHHOM YPOBHE Da3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMIKAUIIME TOJIBI;

— HAYYUThCS METOAMYECKH 0o0pabaTbiBaTh MaTepuan (BBLACTSATH IJIABHBIE MBICITH H
MOJOXKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIAM, TOBTOPSATh HUX B  Pa3IMYHBIX
bopMynHpoBKax);

— TOJY4eHUE TOYHOTO MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSTHH.

JIEKIMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JIEMOHCTPAIlMEN CIaWIoB U
UCIIOJIb30BAHMEM pA3aTOYHOTO MaTephana MpH TPOBEIEHUH KOPOTKHX JUCKyccHil 00
0COOCHHOCTSIX MPUMEHEHHS OTACTBHBIX TEMATHK IO JUCITUTLIIUHE.

CrpyKTypa mpeaocraBiieHus JIEKIMOHHOIO MaTepuana:

— JIEKIUU COTJIacHO paznenam (Tabn.3) u remam (Tabmn.4).

11.2. Meroauyeckne YyKa3aHUs Ui OOY4JalOMMXCs IO BBIMOJTHEHUIO Jab0paTOpPHBIX
pabot

B xome BeImonHEHHS 7a00paTOPHBIX pPA0OT OOydJAOIMKCS MJOJDKEH YIIIyOUTbh U
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HAaBBIKM, OBJIJETh COBPEMEHHOW METOAMKOM M TEXHUKOU
JKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJTM(UKAIIMOHHON XapaKTepUCTUKOM 0OOydaroIerocs.
Bemmonaenne 1abopaTopHBIX paboT COCTOMT M3 DKCIEPUMEHTAIBHO-TTPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Beimonnenne n1abopaTOpHBIX PabOT OOy4arOIMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
W3y4YCHUS JUCIHIUIMHBI, OIpENeNsseMOld y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
o0ecreurBaloLMM peleHNe CIEeIYIOIMX OCHOBHBIX 33a7]a4 00Yy4aroIerocs:

— TpHOOpeTeHWEe HAaBBIKOB HCCICIOBAHMS IPOILECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM IUCIUIIINHBL;

— 3aKpeIUIeHHEe, Pa3BUTHE M ACTAIN3aLUS TEOPETHYECKUX 3HAHUHM, MOJYYCHHBIX Ha
JEKIUSX;

— TOoJIydeHHEe HOBOW MH(OpPMAIIMU MO U3y4aeMOM TUCIUIUIMHE,

— TnpuoOpeTeHue  HaBBIKOB  CAMOCTOSATENIBHOM  paboTel ¢ J1abOpaTOpHBIM
o0opynoBaHueM U pHOOpamMH.



3aganue u TpeOOBaHMS K HPOBEACHUIO JIA00PATOPHBIX PaboT

3amaHue K BBITTOJHCHUIO J1a00paTOPHOI pabOThI BBIIACTCS MPENOAaBaTelieM B Havase 3aHSITHS B
COOTBETCTBHUM C TIJIaHOM 3aHATUH. Tembl abopaTopHBIX pabOT MpUBEACHBI B Tabd. 6 JaHHON
MPOTPAMMBI.
Beimonnenue nabopatopHoi pabOTHI COCTOUT U3 TPEX ITAIOB:
- AHAITMUTHYECKOTO;
- pacdeTHO-TpauIeCcKorO;
- KOHTPOJIbHOTO B BUJIE 3allMTHI OTYETA.
Crpykrypa u gopma oTdera o 1abopaTopHON paboTe

Ortuer o nabopatopHoi paboTe TOJKEH COIEP)KaTh: TUTYJAbHBIN JIMCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 pe3yabTaTaM MCCIICJOBAHUMH .

Ha mumynvnom nucme NOIKHBI OBITH YKa3aHBI: Ha3BaHUE JWCIUIUIMHEBI, Ha3BaHUE
nabopaTopHoit pabOThI, (aMUIUS W WHHUIHAIBI TpernoaaBaTess, (aMUIUsS W WHUIHAIBI
CTYZIEHTa, HOMEP ero ydeOHOM IPYIIBI U JaTa 3alMThl PaboThl.

Ocnosnas uacms JOJDKHA COJEP)KaTh 3a/laHue, pEe3yJAbTaTbl 3KCIEPUMEHTAIbHO-
MPAKTHYECKOW PabOTHI, paCUeTHO-aHATUTHICCKAE MATEPUAIIBI, TUCTHHT KOJIa/CKPUH dKpaHa.

Bbv1600v1 110 TiposiennanHON paboTe TOMKHBI COIePIKaTh OCHOBHBIC PE3YAbTATHI IO padoTe.
TpeGoBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

TUTYABHBIN JTHCT OTYETa JOJKEH COOTBETCTBOBATH IIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HOopMmaTuBHOM nokymeHTtanuu ['YAIT httpsJ//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(QOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeboBaHusl NpUBEACHBI B CEKTOpe HOpMATUBHON nokymeHTaruu [YAII
https://quap.ru/regdocs/docs/uch

[lpn dopMHUpOBaHUH CITHICKA MCTOYHUKOB CTYICHTAM HEOOXOJIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. Ilpumepbl odopMiaeHUs] CIHCKAa MUCTOYHHUKOB
NPHUBEICHBI B CEKTOpEe HOpMaTHBHOM nokymenTanuu ['YATL httpsJ//guap.ru/regdocs/docs/uch

[Mpn dopMHUpOBAaHWH CIHICKA WCTOYHHKOB CTYJICHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. Ilpumepbl odopMiaeHHUs CIHCKAa MUCTOYHHUKOB
IPUBEJICHBI B CEKTOpe HOpMaTuBHO# nokymeHTanuu ['YAIL httpsJ//quap.ru/regdocs/docs/uch

11.3. MeToauueckue yka3aHUs Il OOYYarONMXCS MO MPOXOKIACHUIO CaMOCTOSTEIBHON
paboTHI

B xo/me BBIMONIHEHUS CaMOCTOSITENIbHOW pabOThI, 0OYyJaIONMMIICS BBITIOJIHSET paboOTy MO
3aJJaHUI0 U MPU METOJIUYECKOM PYKOBOJCTBE IperojaBaTels, HO 0e3 ero HemocpeICTBEHHOrO
y4acTHus.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHOM paboThl, y oOywaromerocs GopMupyercs
1enecoo0pa3Hoe MIAHUPOBAHUE padOUYEro BpEMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHHUS
N HAaBbIKMU B YCBOCHHHW W CHCTCMATHU3allUN HpHOGpCTaeMBIX 3HaHI/II7I, o0ecrieunBaeT BBICOKUH
YPOBEHBb YCIIEBAEMOCTH B TIEpUOJ OOYYEHHUsS, IOMOTaeT IOJyYUTh HAaBBIKA MOBBIIICHUS
npodeccCHoHaTbHOTO YPOBHSI.

MeroanyecknMi ~ MaTepHallaMHi,  HANpaBIIIONIMMH ~ CaMOCTOSITEJIBHYIO  paboTy
00yJaromMXcsi SIBJISTFOTCSL:

—  y4eOHO-MEeTOAMYECKUI MaTepua 1o AUCIUIIINHE;

— METOAMYECKUE YKa3aHUS MO BBIMOJIHCHHUIO KOHTPOJBHBIX paboT (s 00y4aroImXxcst
10 3204HOM opme 0OydeHHUs).

11.4. Meroauueckue ykazaHus JUid OOy4JarOIMXCSl IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISL YCIIE€BAEMOCTH.

Texkynmii KOHTpOJIb YCIIEBAEMOCTH MPEAyCMaTpPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarImxcs, OCYIIECTBIIEMOTO B TEUEHHE CEMeCTpa C LIETbI0 OLICHMBAHHS XOAa OCBOCHUS
JUCIUTIINHEL.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

B Teuenue ceMecTpsl CTYJEHTHI:
- 3aIMIIAIOT JabopaTopHbIe paboThI (4 mIT);
- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepualam JIeKiuu B cpeae LMS.

JUis TeKyIero KOHTPOJIsl YCII€BAEMOCTH MCIOJIb3YIOTCS TECThI, IPUBEICHHBIE B TaOIUIE
18.

CBoeBpeMEHHAs cada OTYETOB IO JIAOOPATOPHBIM M MPAKTUYECKUM 3aJaHHsIM |
IOJIOKUTENIbHBIM PEe3yIbTaT Ha 3allUTe 3TUX PA0OT MOXET YYUTHIBATHCS NPU IMPOBEICHUU
IPOMEKYTOYHON aTTeCTallNH.

11.5. Meroanyeckue yka3aHus A1 OOyJarOUMXCS O MPOXOXKISCHUIO MPOMEKYTOUHOMN
aTTeCTallUH.

B Teuenue cemectpa cTyaeHTy HeoOxonuMo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% npakTH4yecKux padoT, BHIMOIHUTH TECTUPOBaHUS B cpene LMS He HUKe OLIeHKH
"yI0BIETBOPUTENBHO". B cilyyac HEBBIIIOJIHEHUU BBILEU3JI0KEHHOIO, CTYAEHT, IPU YCIEIIHOM
MPOXOXKJIEHUU MPOMEXKYTOUHOM arrecTtanimiu B (Qopme »sk3ameHa/nu.3auera, HE MOXKET
MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY BbIIIE "XOpouo"

Cucrema OLEHOK IIPU IPOBEAECHUM TEKYLEI0 KOHTPOJS U MPOMEKYTOUYHOM aTTecTaluu
OCYIIECTBIISIETCS. B COOTBETCTBUM C PYKOBOISMIMM JOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «{lonoxeHue 0 TEKyIleM KOHTPOJIE YCIIEBAEMOCTH M NPOMEKYTOUHOHN aTTECTALIMHU
CTYICHTOB M AaCHUPAHTOB, OOY4JaOIMXCS MO 00pa30BaTENbHBIM IPOTPaMMaM BBICIIETO
obpazoBanus B 'VAID» https//docs.quap.ru/smk/3.76.pdf .



https://docs.guap.ru/smk/3.76.pdf

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit






