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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJeHHIO TmoAarotoBku/ coeruansHoctn 12.03.01
«IpubopocTpoeHue» HaNpaBIEHHOCTH «ABHUAIMOHHBIE TPUOOPHI U  HU3MEPUTENBHO-
BBIYHCIIUTEIbHBIE KOMIUIEKCH». Jluciumuinaa peanusyercs kadeapoit «NeS».

JucuummHaa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIIUNA :

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/Ibl MaTeMaTUYECKOTO aHalln3a U MOJICTUPOBAHNUS B MH)KEHEPHOH AeATeIbHOCTH, CBSI3aHHON
C MPOEKTUPOBAHMEM M KOHCTPYMPOBAHUEM, TEXHOJOTMSMM IIPOU3BOJACTBA MNpPUOOpPOB U
KOMILJIEKCOB IIMPOKOTO Ha3HAYECHU S

OIIK-3 «CrocobeH MNpOBOIUTH AKCIIEPUMEHTAIbHBIC HCCICAOBAHUS M H3MEPEHUs,
00pabaTeIBaTh U MPEACTABIIATH MMOJIYYCHHBIC JAHHBIC C YUYETOM CHEIN(UKA METOJOB U CPEJNICTB
TEXHUYECKUX HU3MEPEHUI B TPUOOPOCTPOCHU I

CopepxaHue NUCHUIIMHBI OXBAaTBHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C O3HAKOMIIEHHEM
UCTOPHHM XWMHHU, a Takke C OCHOBHBIMH HANpPaBICHUSMH ¥ TEHICHIIMSMH pa3BUTHUS
COBPEMEHHOW XMMHMH. OTa HayKa H3y4aeT MaTepHallbHbIii MHp, 3aKOHBI €ro pa3BUTHS,
crenu(UYecKyro XUMUYEeCKylo (opMy JBMIKEHHs MaTepuu. B mporecce u3ydeHHUs] XUMHHU
BbIpa0aThIBAeTCsl HAy4YHbIM B3NS Ha MUpP. 3HAHUE XMMHUU HEOOXOAMMO IJIsl TJIOJOTBOPHOM
TBOPUYECKOW JesATeThHOCTH OakajgaBpa JIO0OTO HAmpaBlIeHHUs MOATOTOBKU. 3HAHHE XUMHU
NO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAyYHOE IPEJICTABJICHHWE O MaTepUH, BEIIECTBE Kak
OJIHOM M3 BMJIOB JIBIMIKYILEHCS MaTepuU, MEXaHU3ME MPEBpPALICHUNH XUMHYECKUX COEIMHEHU,
CBOMCTBAaX MaTepHalOB O XMMHUYECKUX MpolieccaX B COBPEMEHHOU TexHuke. [Ipu u3ydeHuu
Kypca XUMHH HEOOXOAMMO MPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBJAJETh TEXHUKOU
XMMUYECKHX pacueToB, BBIPAOOTaThb HAaBBIKK CAMOCTOSITEIBHOTO BBINOJHEHHUS XUMHYECKUX
JKCIIEpUMEHTOB U 0000mmeHus ¢akroB. [loHHMMaHue 3aKOHOB XUMHUU TOMOXET CTYAEHTY B
pEIIEHUH PKOJIOTMYECKUX MpoOsieM. 3HaHHE Kypca XMMHUM HEOOXOJUMO U JUISl MOCIEAYIOIIETO
YCHENHOTO U3Y4eHUsI CHEeUaIbHBIX JUCIUTLIINH.

[lpenogaBanue JOUCHMIUIMHBI MpeaycMaTpUBaeT cleayloume (GopMbl OpraHu3alHuH
y4eOHOTO Tpoliecca: JIEKINHU, JTJabopaTopHbie pabOThI, CAaMOCTOATEIbHAsI paboTa 00yJaroerocs,
KOHCY/JIbTAIINH.

IIporpaMMoOil AMCUUIUIMHBI IPEAYCMOTPEHBI CIEAYIOUME BHABI KOHTPOJS: TEKyLIUU
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B popme aAudpepeHIINPOBAHHOTO 3a4eTa.

OOmast TpyI0eMKOCTh OCBOCHHS TUCHUILIMHBI COCTABISIET 3 3a4eTHBIX enauHuIbl, 108
YacoB.

SI3bIK OOyUIEHUS 110 JUCIUTIIINHE «PYCCKU



1. TlepeueHb nIaHUPYEMbIX PE3YJIHTaTOB O0Y4EHUS MO JUCHUILINHE

1.1. HCHI/I npenogaBanuss AUCHUINIIMHBI — YCBOCHUC CTYACHTAMHU TCOPCTUYCCKUX OCHOB

o0Imell XMMUU, XUMHUU BaKHEHIIMX 3JEMEHTOB M HMX HEOPraHMYECKHX COCAWHEHHM,
(GopMHpOBaHHE XMMHUYECKOTO  MBILIUIEHUS Yy CTYIEHTOB, Ppa3BUTHE HAaBBIKOB
HCIOJIb30BaHMS CBEJCHUHM O (DM3MKO-XMMHYECKHUX CBOMCTBAX pasMUYHBIX CHUCTEM JUIs
CHHTE3a COOTBETCTBYIOUMX COCOMHEHUH, BBIMOJIHCHHE TEPMOJMHAMUYECKUX H
KUHETHYECKMX pacyeToB; IPUOOPETEHHE HEKOTOPOr0 OIbITa HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN Ui pa3paOOTKM  HOBBIX METOJIOB CHHTE3a, MPUAAHUS MaTepHaiam
3aaHHOM CTPYKTYpBl U KOMILIEKca CBOMCTB. IIpencraBieHne BO3MOKHOCTH CTYyIACHTaM
Pa3BUTh U IPOJIEMOHCTPUPOBATH HABBIKM B 001aCTH MHHOBAIIMOHHBIX TEXHOJIOTHUM.

1.2. JlucuuniuHa BXOAUT B COCTaB 003aTENbHOM YacTh 00pa3oBaTeIbHOM MPOrpaMMbl

BhIcIero oOpazoBanus (gasee — OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIbTATOB OOYUEHHS 10 AUCLUIIIMHE, COOTHECEHHBIX C

IJIaHUupyeMbIMU pesyabTaraMu ocBoeHus OI1 BO.

B pesynabrare u3ydeHHs AUCHUIIIMHBI OOydaroumiics J0JDKEH o0nalaTh CIEAYIOLMMU

KOMIICTCHIUAMUA HJIN UX YaCTAMU. KOMHCTGHHI/II/I U WHIUKATOPLI UX JOCTHKCHUA ITPHUBCICHBI B

Tadmme 1.
Tabmuna 1 — [lepedueHp KOMIETEHIINN U HHIUKATOPOB MX JOCTHIKCHHUS
Kareropus (rpymnna) Kon n HauMmeHoBaHue Kon n HamMeHOBaHUE MHAMKATOpA
KOMIICTEHIIN U KOMIICTCHIIN U JIOCTHIKEHUST KOMIIETECHITNH
OIIK-1 Cnocoben
MIPUMEHSTh
€CTECTBEHHOHAyYHbIE

n O6IlI€I/IH)I(eHepHBIC
3HaHUA, MCTOAbI

OIIK-1.3.1 3HaTh GyHIaMEHTAIbHBIE

MaTEMAaTHUECKOTO
3aKOHBI TIPUPO/IbI, OCHOBHBIE (PH3UUECKUE U
aHaan3a u
MaTEMATHYECKHE 3aKOHBI
MOJIEIINPOBAHHUS B
ACTIpoBal OIIK-1.Y.1 ymeTs npuUMeHSTH
WH)KEHEPHOM
OOmenpodeccuoHaabHbIE €CTECCTBCHHOHAYYHBIC 3HAHUSI, METOIbI
JEITENHHOCTH,
KOMIIETEHIIH U . MaTEMaTHYECKOTO aHaIu3a u
CBSI3aHHOI C .
MOJICITUPOBAHHUS B MHIKECHEPHOU
MIPOEKTUPOBAHUEM U .
EeITENBLHOCTH, CBSI3aHHOM C
KOHCTPYUPOBaHUEM,
MPOCKTUPOBAHUEM U TEXHOJIOTHSIMH
TEXHOJIOTHSAIMHA
MPOM3BOJICTBA TPUOOPOB
MIPOM3BOJICTBA
npruoOpoB U
KOMILJIEKCOB
M POKOTO
Ha3HAYEHU S
OIIK-3 Criocoben
IIPOBOJAUTH OIIK-3.3.1 3HaTHL OCHOBHBIE METOIBI U
IKCTIEPUMEHTANILHBIC | CPEACTBA MPOBEICHUS YKCIIEPUMEHTATBHBIX
HCCIIEA0BAHUS U WCCIICIOBAHUM, CHCTEMBI CTaHTapTH3AIUH U
M3MEpEeHUs, ceptudukanuu
o0pabaTeIBaTh U OIIK-3.VY.1 yMeTh BBIOMpATH CITOCOOBI U
OO0menpodeccHoHATBHBIC p M bIOMP
MPEJCTaBIISATh cpelcTBa H3MEPEHUM U TPOBOIUTH

KOMIICTCHII N

IIOJIy4YEHHBIE JTaHHbIE
C YIETOM CTIeH(PUKH
METOZIOB U CPEZCTB
TEXHUYECKUX
U3MEpPEHNH B
pHOOPOCTPOCHU U

9KCIIEPUMEHTAIBHBIC HCCIICIOBAHMS
OIIK-3.B.1 BnageTs ciocobamu 00paboTKu
¥l TIPE/ICTAaBIICHUS [TOJyYCHHBIX JAHHBIX U
OLICHKH IOTPEIIHOCTH PE3YIbTATOB
MU3MEpPEHHU I




2. Mecrto aucuunianHel B cTpykType OI1

Jucnuminaa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAOIIMMICS
IPU U3YYEHUH CIIEIYIOIMX AUCIHUIUINH:

— «MaremaTHKay,

— «Dusuxkay,

3HaHUS, TOJYYECHHBbIE NpPU HM3YYEHUHM Marepuaia JaHHOW AMCIUILUIMHBI, UMEIOT Kak
CaMOCTOATEILHOE 3HAUYCHHE, TAK U MOTYT UCIIOJIb30BATHCA MPHU U3YUYEHUH APYIrUX TUCHHIIINH:

— «OKOJIOTHS»,

— «be30MacHOCTh JKU3HEIEATEIIbHOCTH ».

3. O0BeM u TPYAOEMKOCTh JAUCITUTLIUHBI
Jlanubie 00 o0meM o0BeMe AMCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BUIOB Y4eOHOU
palboTHI IO TUCHIHUTIUTHHE (M pacipeelIeHUe TOW TPYITOSMKOCTH 10 ceMecTpaM) IIPE/ICTaBICHBI B
Tabmuie 2.

Tabnuna 2 — O6beM U TPYIO0EMKOCTh JTACITUTIAHBI

TpynoemMKocTb 1O
Buj yueObHoOl paboThI Bceero ceMecTpam
Nel
1 2 3
Oobwasn mpyooemKkocmsp OUCUUNTIUHDL, 3/108 3/108
3E/ ("ac)
U3 nHux uacoe npakmuuecKkoil HO020MOBKU
Ayoumopnbie 3anHamus, BCEro vac. 51 51
B TOM YHUCJIE:
nexruu (JI), (dac) 34 34
npakrtudeckue/cemuHapckue 3anatus  (I113),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 17 17
KypcoBoit mpoekT (pabora) (KII, KP), (vac)
9K3aMeH, (Jac)
Camocmoamenvnasa paboma, Bcero (4ac) 57 57
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3amen (3auver, Judd. 3auq, Hudd. Hudd. 3au.
Dk, ) 3au.

£33

[Ipumeuanue: KaHAUAATCKHI SK3aMeH

4. ConepkaHHWe TUCITUTIAHBI
4.1. PacnpeneneHue TPyIOEMKOCTH AUCIUIIIUHEI IO pa3feniaM U BUIAM 3aHITHIMA .
Paznenbl, TeMbl JUCHUIIIMHBI U UX TPYIOEMKOCTh TTPUBEIACHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYA0EMKOCTh

Jlexun |113 (C3) JIP KII CPC
Paznernbl, TeMbl TUCIUTUTHHBI
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. BBenenue B xummuto 1 5 10

Tewma 1.1. IlonsiTue BemecTBa u
XUMHYECKOH PEaKIIMu, OCHOBHBIC 1 1 2
OTIpeJIeTICH U




Tema 1.2. CTexuoMeTpuyECKUE 3aKOHBI.
OyHAaMeHTaIbHbIE TOHATUS U 3aKOHBI
XUMUH.

Tema 1.3. CiocoObI onpeneneHus
KOJINYECTBA BEUICCTBA, 3aKOH
3KBUBAJICHTOB.

Pa3znen 2. CtpoeHnue BemiecTBa

10

11

Tema 2.1. OCHOBHBIE CBEAECHUSI O
CTPOEHUH aTOMOB, KBAHTOBBIE YK CJIA

Tema 2.2. Ilepnoanueckuit 3akon 1.1
Menneneena.

Tema 2.3. XuMnuueckasi CBSA3b, BUJBI
XUMHYECKOH CBS3H.

Tema 2.4. MeToJ BaJICHTHEIX CBSI3CH,
KOBAJICHTHAS CBSI3b.

Tema 2.5. Metoa MOJEKYIIpHBIX
opOuTanei.

Tema 2.6. HeBasieHTHBIE THITBI CBSI3EH:
HOHHAs CBSI3b, METAJNINYECKas CBS3b,
BOJIOPOJHAsA CBSI3b, CUJIbI BaH-ep-
Baanrbca.

Pazmen 3. XuUMHYECKHE CUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB.

13

16

Tema 3.1. DHepreTuka XMMHUYECKUX
IIPOLIECCOB, BHYTPEHH ISl SHEPTHS,
SHTAJIBIIHS, SHTPOIUS.

Tema 3.2. Dueprus ['nb0ca,
HaIpPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMUYECKoe U (ha3oBoe
paBHOBECHE.

Tema 3.3. CKOpPOCTh XMMHUUYECKON
peaxuy ¥ METO/Ibl €€ PETYIUPOBaHUS,
3aKOH JIEHCTBHUA Macc

Tema 3.4. DHeprus akTuBalWH,
ypaBHeHUE AppeHuyca, mpaBuiio Bant-
l'oda, xaramuzaTopsl u
KaTATUTUYECKHE CUCTEMBI.

Tema 3.5. PacTBOpBI, MCHIEPCHBIE
CHCTEMBI, CIIOCOOBI BRIPAKEHUSI COCTaBa
pacTBOpOB,




Tema 3.6. DiiekTpoauTHYECKas
Aaucconuranysa, BOOAHbIC paCTBOPLI
3JIEKTPOJIMTOB, BOJOPOIHBIN 2 3
MOKa3aTesb, PEakiuu 0OMeHa,
TUIPOJIA3 COJIEH.

Tema 3.7. CBolicTBa pa30aBICHHBIX
PacTBOPOB HE3JIEKTPOIUTOB, BOIHBIE

PacTBOPBI SJEKTPOIUTOB, 3aKOH 1 2
pa36aBnenusi OcTBaybaa, 3aKOHBI

Payus.

Paznen 4. OCHOBBI AIEKTPOXUMUYECKUX 4 8 10
MPOIECCOB

Tema 4.1. OkucnuTENHHO- 1 3
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

Tema 4.2. XumMuyeckue UCTOUHUKA

3JIEKTPUYECKOTO TOKA. ['abBaHMYECKHE 1 4 3
3JIEMEHTHI.

Tema 4.3. DyeKTponun3, 3aKOHBI 1 5
Dapanes.

Tema 4.4. Koppo3us u 60pb0a ¢ HEl. 1 4 2
Pa3znen 5. CBoiicTBa NPOMBILIIIEHHO- 6 10

BaXXHBIX 3JICMCHTOB U UX COCI[I/IHCHI/Iﬁ

Tema 5.1. Knaccbl xummdeckux
COEIMHEHH, CBOHCTBA TPOMBIIITIEHHO 3 6
B)KHBIX JJIEMEHTOB M UX COCMHEHUH.

Tema 5.2. XumMnueckast
uneHTuukanus. Metos 3

4
XUMHYECKOTO MCCIICIOBAHUS U aHATTN3a

BEIICCTB U UX MPEBPAIICHHH.

Hroro B cemectpe: 34 17 S7
HUroro: 34 0 17 0 57

IIpakTnueckass NOATOTOBKA — 3aKIKOYAcTCsl B HEMOCPEICTBEHHOM  BBIIIOJIHEHUH
Oo0yJaoIMMHCS ~ ONpPENENeHHBIX  TPYAOBBIX  (YHKIUN,  CBS3aHHBIX C  Oymaymen
pOo(eCCHOHANBHOM JIESTENbHOCTHIO.

4.2. CopnepxaHue pa3ieiioB M TeM JCKIIMOHHBIX 3aHSTHH .
CojeprxaHue pasJielioB U TeM JICKIIMOHHBIX 3aHATHH MPUBEACHO B TabmuIie 4.

Tabnuna 4 — ComepxaHue pa3esioB U TEM JICKIIHOHHOTO ITUKIIa

Homep

Ha3Banue u conepxanue pazenoB U TEM JIEKIMOHHBIX 3aHATUI
pasnena

Pasznen 1 | BBenenue B xumMuro.

Tema 1.1. IlonsiTue BemecTBa u XHMHUYECKON pC€aKin, OCHOBHBIC OIIPCACIICHU .




Howmep

Ha3panune n COJACPIKAaHUEC pa3aCIOB U TEM JICKIHMOHHBIX 3aHATHH

pazznena

Tema 1.2. | Crexuomerpuueckue 3akoHbl. DyHTaMEHTATbHbIE TOHSATUS U 3aKOHBI XUMUH.

Tema 1.3. | CriocoObI onpeiesieHUs KOJIMYEeCTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2 | Ctpoenue BermecTBa

Tema 2.1. | OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB; KBAaHTOBBIE YK CIIA.

Tema 2.2. | Tlepuonnveckuii 3akon JI.MI. MengeneeBa, CBS3b MEPHOANYECKON CHCTEMBI CO
CTPOCHHEM aToMa.

Tema 2.3. | Xumuueckas CBsI3b, BUAbl XUMUYECKOH CBS3U.

Tema 2.4. | MeToy BaJICHTHEIX CBSI3¢H, KOBAJICHTHAS CBS3b.

Tema 2.5. | MeToa MOJNEKYISIPHBIX OpOUTANICH.

Tema 2.6 | HeBaseHTHBIC THIIBI CBSI3€H: MOHHAS CB3b, METAIMYECKAasl CBS3b, BOJOPOIHAS
CBSI3b, CUJIBI BaH-nep-Baanbca.

Paznen 3 | Xumuueckue cucrempl. O01ME 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1. | DHepreTnka XUMHUYECKMX MPOIECCOB, BHYTPEHHSSI JHEPrHsi, TEIIOBOW 3ddext
XUMUYECKUX peakuui, 1-i, 2-U, 3-i 3aKOHBI TEPMOJUHAMHUKH. DHTPOIU, Kak
(GyHKIHS COCTOSHUS, YHTANBINS. XUMUYECKUH MTOTSHIUAT.

Tema 3.2. | Duepruss Tub0Oca, HaMpPaBICHHOCTh XUMHUYECKHX IPOIECCOB, XUMHYECKOC U
(hazoBOE paBHOBECHE.

Tema 3.3. | CKOpOCTh XMMHMYECKOW pPEaKIUd M METOIBI €€ PEryIMpPOBaHUs, 3aKOH JICHCTBHS
Macc.

Tema 3.4 | DHeprus akTuBaIuu, ypaBHeHHe AppeHuyca, npasuio Bant-T'odda, karamnzaTops
U KaTaIUTHYECKHE CcHUCTeMbl. (OCHOBHOW TMOCTYJaT XUMHUUYECKOWM KHHETHUKH,
KUHETHYECKOE ypaBHEHUE. BimsHue TtemmepaTypbl Ha CKOPOCTbh XHUMHUYECKOU
peakuuu, ypaBHeHHE AppeHuyca. MexaHU3M TPOTEKAHUS KATATUTUYECKUX
peakuuii. XumMudeckoe paBHoBecue npuHuui Jlelllarensbe.

Tema 3.5 | PacTBOpbI, MUCHEPCHBIC CHUCTEMBI, CIIOCOOBI BBIPAKEHHS COCTaBa pPacTBOPOB.
TepMoauHaMuYecKue  XapakTepUCTHKH  Tpolecca oOpa3oBaHUs  PacTBOPOB.
CuibHbIe U clla0ble D3JICKTPOJUTHI, MOHHBIC PAaBHOBECHS B BOJHBIX PacTBOpax,
IPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6 | DiexrponuTrUvecKkas IUCCOLUAIUS, BOTHBIC PACTBOPHI JICKTPOJIIMTOB, BOJIOPOIHBIH
MoKa3aTelb, Peakiuu OOMEeHa, TUIPOIU3 COJICH.

Tema 3.7 | CpoiicTBa pa30aBIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB, KoIUraTHBHBIC CBOWCTBA
pacTBOpPOB, 3aKOHBI Payns.

Paznen 4. | OCHOBBI ANEKTPOXUMUYECKHX MPOI[ECCOB.

Tema 4.1. | OKuUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

Tema 4.2. | XuMudeckne WMCTOYHMKHA DJICKTPUYECKOrO TOKA. [ albBaHUYECKHE DJIEMCHTBI,
CTaHJAPTHBIE DJIEKTPOJHBIC ITOTEHUMANbl. JIBOWHOM DJIEKTPUYECKUM  CIIOM.
VpaBueune HepHcrta. PaBHOBecHBIM. DnekTpoaHbiii moTeHuuan. CTaHAapTHBIN
BOJIOPOJIHBIHN 3JIEKTPOI.

Tema 4.3. | Duekrponus, 3akoHbl Papanes.

Tema 4.4 | Koppo3us. MeTos! 3al1MThl OT KOPPO3UH.

Paznen 5. | CBolicTBa NpOMBIITICHHO- BaXXHBIX 3JIEMEHTOB U UX COCTUHEHUMN

Tema 5.1. | Kimacchl XAMHUYECKHX COSAMHEHH, CBOMCTBA ITPOMBIIIIIEHHO BAXKHBIX 3JICMEHTOB M




Howmep N
HazBanue u conep:xanue pa3aesoB U TEM JEKIHOHHBIX 3aHATUN

pazznena
ux coenuHeHuid Komnosurmonusle marepuansl. Kepmersl, ¢ymiepeH, kapOuH.
Coeaunenus tuna kpayH-3¢gupoB. CynpaMoieKyaspHble TOPPUPUHOBBIE CHCTEMBbI
Y KOMILJIEKCHI KaIMKCAapeHOB. MOJEKYIISIpHBIE U CYNIPAMOJIEKYJIIPHbIE MalMHBbI.

Tema 5.2. | Xumuueckass uaeHTHPHUKAIUA. MeETOIBl XMMHUYECKOTO HCCICIOBAHUS M aHaIn3a
BEIIECTB U UX NpeBpalicHuil. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSTUS

Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh MPUBEJCHBI B Ta0nuIe S.

Tabnuua 5 — [pakTuyeckue 3aHATUS U UX TPYLOEMKOCTb

N3 aux Ne
No | Tewmsl npaktuueckux | DopMbl IpakTUYECKUX | TpydoeMKOCTh, |MpPaKTUYECKOH | pasaena
/11 3aHATHI 3aHATHH (gac) IMOATOTOBKU, | TMCITHII
(gac) JIUHBI
VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
|
Bceero
4.4, JlabopaTopHBbIE 3aHATHS
Tembl 1a60PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEICHBI B Tabnuie 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTopHBIX paboT TpyAtO@MKOCTE, | MPAKTHHECKOH | pasiena
/11 (gac) MMOATOTOBKU, | JUCIIHII
(gac) JIUHBI
Cemectp 1
1 | CrexuomeTpuyecKkue 3aKOHBI. 2 1 1
DyHIaMEHTATBHBIC TTOHSATHS W 3aKOHBI
xuMuu. CriocoObl OIpeIeIeH s KOJIMYecTBa
BEIIECTBA
2 | DxBUBaJIEHT. 3aKOH SKBUBAJICHTA 3 2 1
3 | TermoBoit 3hekT (FHTANBINS) XUMUIECKOI 4 2 3
peakiuu
4 | XuMUYECKHE PEaKI[UH, BHI3bIBAIOIINEC 4 2 4
ANEKTPUYECKUN TOK. DIIEKTPOIHbIE
TTOTSHITUAJIBI M DJICKTPOABHIKYIIME CHIIBI
5 | Kopposus meranios 4 2 4
Bcero 17 9

4.5. KypcoBoe npoeKkTrpoBaHue/ BHIOIHEHUE KypCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa o0ydJaronmxcs

Bu el caMoCTOSTEIbHOM pa6OTI:>I " €€ TPYAOCMKOCTb IIPUBCIACHLI B Ta6n1/1ue 7.




Tabnuna 7 — Buabl caMocTOATENIbHOM PadOTHI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bua camoctositenbHON paboTh
yac qac
1 2 3
N3ydyenne TeopeTdeckoro mMarepuana 47 47
nucuutuab (TO)
KypcoBoe npoexrupoanue (KII, KP)
Pacuerno-rpaduyeckue 3ananus (PI'3)
Beinonnenue pegepata (P)
IToaroroBka K TEKymieMy KOHTPOJIEO 10 10
ycrieBaemocTH (TKY)
Howmammee 3amanue (/13)
KonTtponrsHbie paboTsl 3a0unnkoB (KP3)
IloaroroBka K MpOMEKYTOYHON
atrecranui (I1A)
Bcero: 57 57

5. Ilepeyenn yueOHO-METOUYECKOTO OOECTIeUeHUS
JUTSI CAMOCTOSITENTEHON PaOOThl 00YJaIOIIMXCS O TUCIHUIIINHE (MOIYIIIO)
Y4eOHO-METOIMUECKUE MaTepualibl JUIsl CAMOCTOATEIBHON pabOThl OOyJarONMXCs yKa3zaHbI B
n.a. 7-11.

6. IlepeueHb neYaTHBIX U SJIEKTPOHHBIX YIEOHBIX HU3TaHUI
[lepeueHp MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUN MpUBEJEH B Tabnuiie 8.
Tabnuma 8— [lepedeHp MeYaTHBIX U AIEKTPOHHBIX YICOHBIX U3TaHHIA

Komuectso
SK3EMITBIPOB B
HIugp/ URL anpec bubnuorpaguueckas cchliika oudmorere (Kpome
IIEKTPOHHBIX

SK3EMILISIPOB)

Xumusi. OCHOBHBIE
CTEXHOMETPUUYECKIE 3aKOHBI,
CTpOCHHE BEIIECTBA,
TEPMOJAMHAMUKA, KHHETHKA,
PacTBOpBI, FJIEKTPOXUMUSL: yueOHOE
nocooue/ T. E. Kpsutosa, T. U.
®omuuesa; C.-IlerepO. roc. yH-T
a’pOKOCM. MPUOOPOCTPOEHHUSL. -
Canxkr-IletepOypr: Uzn-so ['VAIL,
2020.- 148 ¢

54K85

T. 1. ®omuuesa, OCHOBHBIE
3AKOHBI XUMUUN. VYuebHO-
METOIUYECKOEe IT0COOue ISt

54d76 CTYIEHTOB BCEX CIEIHATBHOCTEN U 5

Bcex Hampasienuid. CI16.: 'YAIL,
2021. 28c.

54076 T.N. ®omuuyesa, XUMUA 5




CtpoeHue aToMa U XMMHUYECKas
CBSI3b

Y4eOHO-MeTOUUECKOE TT0CO0Ue TS
CTYJIEHTOB BCEX CIEIHAIBbHOCTEH U
Bcex Hanpasienuit. CI16.: TV AII,
2022. 34 c.

54E78

Epoxun FO.M. Xumwus mis
npodeccuii ¥ crenuaitbHOCTeH
TEXHUYECKOTO ¥ €CTECTBECHHO-
Hay4YHOTO MpoduiIeh: yaeOHUK [
CIIO]/ 1O. M. EpoxuHn, U. b.
Koganesa. - 7-e u3n., crep. -
Mocksa : Akagemus, 2020. - 496 c. :
ui. - (Ilpodeccrnonansuoe
oOpa3oBaHmue.
OO0meo0Opa3oBareabHbIC
TUCIUTIUINHEI). - bubmmorp.: c. 492.
Nmeer rpudp ®PT'AY "denepanbHblit
WHCTUTYT Pa3BUTHUS 00pa30BaHUS

14

https//urait.ru/bcode/512502

I'munka, H. JI. O0mas xumus B 2 T.
Tom 1 : yueOHuUK 1151 By30B /

H. JI. I'muuka ; nox penakuuen

B. A. IlonkoBa, A. B. babkoBa. —
20-e u3n., mepepad. u mom. —
Mocksa : M3natensctBo IOpaiiT,
2023. — 353 ¢. — (Bsicmee
ooOpaszoBanue). — ISBN 978-5-
9916-9353-0. — Tekcr :

JJIEKTPOHHBIN

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

OO6us xumus. Teopus u 3a1auu :
yuebHoe nmocodue/ H. B. KopoBuH,
H. B. Kynemos, O. H. I'onuapyxk [u
ap.] ; nox penakuuei H. B.
Koposuna, H. B. Kynemosa. — 3-¢
n3., crep. — Cankr-IlerepOypr :
Jlanp, 2018. — 492 c. — ISBN 978-
5-8114-1736-0. — Tekcr :

3JIEKTPOHHBIN

httpsy//urait.ru/bcode/444652

[IpakTrkym 10 OOIIEH XUMUU :
ydeOHOe mocobue Ass
aKaJeMHUYecKoro OakaiaBpuara /
H. JI. 'nunka, B. A. Ilonkos,

A. B. badkog, O. B. Hectepoa. —
Mocksa : UznatensctBo FOpaiiT,
2019. — 248 c¢. — (bakanagp.




AxaieMHYeCcKUil Kypc). —
ISBN 978-5-9916-4058-9. — Tekct
: BJIEKTPOHHBII

Huxonwckuii, A. b. O0mas n
HeopraHm4veckass XuMus B 2 1. Tom
2 : yueOHUK 17151 BY30B /

A. b. Hukonbckuii,
https//urait.ru/bcode/512755 A. B. CyBopos. — 6-¢ n3n., ucrp. u
non. — Mocksa : M3gaTenscTBO
IOpaiit, 2023. — 378 c. —
(Boicee obpazoBanue). —

ISBN 978-5-534-09096-3. — Tekct

: DJIEKTPOHHBIN

I'enppman, M. N. Xumus : yueOHuK
/M. WU. T'ensdpman, B. I1. FOctparos.
— 4-e uzn. — Cankr-IletepOypr :
Jlann, 2022. — 480 ¢. — ISBN 978-
5-8114-0200-7. — Tekcr :
ANIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-
O6ubIMoTeyHas cucTema.

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

7. IlepeyeHb 3JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
uH(OpMamOHHO-TEJIEKOMMYHUKAITUOHHON ceTH «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKaLIMOHHON ceTn «lIHTepHeT», HEOOXOAMMBIX JUIsl OCBOEHHUS JUCLMIUIMHBI
npuBezaeH B Tabauie 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX O0pPa30BATEIBHBIX PECYPCOB HHQPOPMAIHOHHO-
TEJICKOMMYHUKAIMOHHOM ceTh «MHTEpHET»
URL aapec HaumenoBanue
http //Mmww. xumuk. ru/ Cailt 0 XumMuu

http//Awww.hemi.nsu.ru | OCHOBBI XMHH: 00Pa30BATEIILHBIN CAUT JJIS CTYJICHTOB

8. Ilepeuenn MH(MOPMAITMOHHBIX TEXHOJIOTHIHA
8.1. IlepeyeHb NPOrpaMMHOrO 0O€CHEYeHHUs, HUCIOJIb3YEeMOIO IMpPH OCYILECTBIECHUU
00pa30BaTEIBHOIO MPOLECCa 10 TUCIUIIINHE.
[lepeueHp MCMOB3YyeMOTO TIPOTPAMMHOTO obecrieueHus npeacrasieH B Tadmuie 10.

Ta6muma 10— [lepedyenb mporpaMMHOTO 0OECTICUCHHS

No i/t HaumenoBauue

MS Office u MS Windows

8.2. IlepeyeHp HHPOPMAIIMOHHO-CITPAaBOYHbBIX CHCTEM, UCIIOIB3YEMBIX pu
OCYIIECTBJIICHHHU 00pa30BaTEIbHOIO MpoIlecca MO AUCIUIIINHE

[lepeuenr HCMONB3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb nHGOPMAIIMOHHO-CITPABOYHBIX CHCTEM

Ne mi/mt HaumMmenoBanue



https://e.lanbook.com/book/210221
http://www.xumuk.ru/
http://www.hemi.nsu.ru/

He npexycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUaNbHO-TEXHUYECKOM  0a3pl, HEOOXOAMMOH  UIS  OCYIIECTBICHHS
00pa3oBaTenBLHOTO TpoIlecca Mo JUCIUILTNHE, IPECTaBJIeH B TabnuIel 2.

Tabmuma 12 — CocTaB MaTepuaibHO-TEXHUUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep aynutopun
T/ MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOAMMOCTH )
1 | MynbrumMenuiiHas JIEKUUOHHAs ayIUTOPUS yia. 'actenno, n. 15,

ayautopust Ne32-02

2 | YueOHas aymutopus s JabopaTopHbIX 3aHaTuii. OcHamenue: | yiu. [actemno, 1. 15,
JlaGopatopHble NPUOOPHI: JIEKTPOHHBIE BeChl, mMpubop g | ayautopus Ne33-04
OTIpe/IeIICHUsI MOJIIPHON MAacChl SKBHBAJICHTA MeTaJlIa, Tpuoop
s onpenenenuss  OJIC  ranbBaHMUYECKOTO — 3JIEMEHTAa,
Kajmopumerp,  jaboparopueie  PH-merpbl,  meHtpudyra,
pedpakromeTp, cnekrpodoromeTp, yCTaHOBKa TUTST
TUTPOBAHUS, MUJIJTUBOJIBTMETD.

10. OueHoOYHBIC CPEICTBA IS IPOBEICHHUSI TPOMEKYTOUHOM aTTeCTalluu
10.1. CoctaB OILICHOYHBIX CpPEIACTBUIS TPOBEICHUS TPOMEXKYTOYHOW AaTTecTaluu
o0yJaronmxcsi 1Mo AMCHUIIMHE TpuBeaeH B Tabnuie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB YISl MPOBEICHHS TPOMEKYTOUHOM aTTeCTAllNU

Bun mpomexxyrodHo# aTTecTaluu [lepedyeHn OIIEHOUHBIX CPEICTB
HuddeperniupoBanHbIi 3a4€T CHrcoK BOIIPOCOB;
Tects;
3anaun.

10.2. B xauecTBe KpUTEpPHUEB OLICHKM YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIINI O0OyJalonmMMUCs TPUMEHSETCS S-OaTbHas IKaia OIeHKH CHOPMUPOBAHHOCTH
KOMITETEHIINH, KOTOpasi mpuBeeHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCIIONB30BATHCS
100-6amnpHas  mKana ~— MOAYIBHO-PEUTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIGHBIM HOPMATHBHBIM aKTOM

I'VAIL
Tabnuna 14 —Kputepuu oLeHku ypoBHS CQOPMUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMIIETEHIINU

5-0aumbHas KA Xapaxreprcrika C(POPMUPOBAHHBIX KOMITCTCHIIHI

— oOyyaronmiics TIYOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTrepuai,

— YBEPEHHO, JIOTUYHO, ITOCIEA0BATENBHO U ITPAMOTHO €TI0 M3J1aracrT;

— ONMUpPAasCh HA 3HAHUS OCHOBHOM M JONOJHMTEIBHOW JIMTEPaTypBHI,
TECHO IPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHUS C TPAKTUYECKON
JESTEIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U apryMEHTUPYET BbIJBUTAEMbIE UM U/JIEH;

— JIeJaeT BBIBOJLI U 000O0IICHMS;

— CBOOOJTHO BJIAJICET CUCTEMOM ClleMaTIn3uPOBAHHbIX MOHATHI .

OTIIMYHO»
<GAYTCHO»




Or1eHKa KOMIIETEHIINU

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

«XOpOLIIO
<GAYTEHO»

— 00y4JarOIMKICS TBEPAO YCBOMI MPOTPAMMHBIA MaTepua, IPaMOTHO H
[0 CYIIECTBY HW3JIaraeT €ro, ONHPasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAaeT CYIIECCTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUSA C MPAKTHYCCKON JIEATCIbHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET HayYHBIE TTOJIOKEHUS;

— JIeJIaeT BBIBOMBI M 00OOILEHHS;

— BIIQJICET CHCTEMOU CIEIMaTN3UPOBAHHBIX MOHITHM.

«KYAOBJICTBOPUTCIIBHO»
<GAYTCHO»

— o0y4Jaroumiicsi yCBOMJ TOJIBKO OCHOBHOM MPOIrpaMMHBIA MaTepual,
II0 CYHICCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOH
JUTEPATYPBHIL;

— JIONyCKAaeT HECYIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCHIBITBIBACT 3aTPYAHEHHUS B IPAKTUYECKOM IIPUMEHEHHUM 3HAHUU
HaIlpaBJICHUS;

— cnabo apryMeHTHpYeT HaydHbIE TOJOKEHHUS;

— 3aTpynHseTcs B GOpMyIHPOBAaHUH BHIBOJIOB I 0O0OIICHHIA;

— YaCTMYHO BJIAJIEET CUCTEMOM CIENNAITN3HPOBAHHBIX NOHATUH.

(HCYHIOBJICTBOPUTCIIBHO»
(HC 3a4YTCHO»

— o0yJaronmicss HE YCBOWJI 3HAYUTEIBbHOM YacTH IPOrPaMMHOTO
Marepuana;

— JIOTTyCKAaeT  CYyIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MpH
pPaccCMOTpPEHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAyYHBIC MMOJ0KECHUS;

— He (opMynupyeT BHIBOJOB U 00OOIICHUH.

10.3. TumnoBbIe KOHTPOJIBHBIC 3a/IaHUS UJIM WHBIC MaTePHAIBI.
Bomnpocsr (3a1aun) Ass Sk3aMeHa MpecTaBieHbl B Tabnuie 15.

Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa

Ne i/m [lepeuensp BompocoB (3a1a4) IS SK3aMEeHa Koz
WHJIMKaTopa
Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO
Bomnpocs! (3ampaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmuna 16 — Boripock! (3amaun) mist 3aueta / qudyp. 3auera
Ne /i [lepedyens BompocoB (3aaav) st 3adera / nudd. 3adera Koz
WHIKaTopa

1. PaccuuTaiite, kKakoit 00bEM NMPU HOPMAJIBHBIX YCIIOBUSX 3aHUMAIOT OIlK-1.3.1
10 Mosb amMmmuaka: ....JI. (BnucaTb 224)

2. Onpenenure TEOPETUUECKUIM BBIXO/ OKCHJIa MarHUs MPU CKUTAHUU OIIK-1.V.1
48 T MarHus: cocTaBisier ... I. (Bnucatb 80)

3. OxapakTepu3ylTe TUM KPUCTAUIMYECKOW PEIIETKH MOBAPEHHOMN OIIK-3.3.1
coiu: (NaCl) umeer ... KpUCTANIMYECKYIO PEIETKY. (MOHHYIO)

4. ChopmynupyiiTe, KaK Ha3bIBA€TCsI CHOCOOHOCTH OJTHOTO U TOTO e OIIK-1.V.1
BEIIIECTBA CYIICCTBOBATh B BHUJE KPUCTAIJIOB C PA3IMUYHBIMU TUIIAMH
KPUCTAIIMYECKON PEIeTKH: Ha3bIBACTCH ... . (momumopdusm)

S. ChopmynupyiTe, 4TO TAKOE U30TOIIBI AJIEMEHTA: OHH Pa3TMYar0OTCs OIIK-3.3.1
YHCIIOM ... . (HEUTPOHOB)

6. [lepeuncnute coctaB siapa docdopa: coaepx ut ... nmporoHoBu ... | OIIK-1.3.1
HEUTPOHOB.

(BmucaTh ymcsa 15 npoToHOB U 16 HEHTPOHOB)




[Mepeuncnute, Kakie KBAHTOBBIC YK CIIA MOJTHOCTHIO XapaKTEPU3YIOT
9JICKTPOHHYIO OpOUTANIb ..., ... W ... . (BOUCATh n, £, m)

OIIK-1.3.1

Oxapakrepu30BaTh BaJCHTHBIE 3JIEKTPOHBI aTOMa KaJIbLIUS
3HAYCHHSIMU KBAHTOBBIX YMCeN N = ... U £= ... (BIKCATb YUCIa 4 U
0).

OIIK-1.3.1

Cdopmynupyiite Ilepnogmueckuii 3akon JI.M1. Menneneesa.
OTBeT: CBOMCTBA XUMHUECKUX 3JIEMEHTOB, a Takke (GOpMbI U
CBOMCTBA COEAMHEHUH 3JIEMEHTOB HAXOIATCS B IEPUOANYECKON
3aBHCHMOCTH OT 3aps0B sIep aTOMOB

OIIK-3.3.1

10.

CdopmynmupyiiTe, KaKk Ha3pIBACTCS MUHUMAIIbHAS YHEPTHS,
HeoOxouMasi JUIsl OTPhIBA AJIEKTPOHA OT HEUTPAIBHOIO aroma 37O ...
. (3HEeprust NOHN3AINN)

OIIK-3.3.1

11.

OueHunTe N3MEHEHNE SHEPTUU HOHU3AI[UU ATOMOB: YeM B 0Oo.iblell
CTETeHH MPOSIBIISIIOTCS METAIMYECKUE CBOMCTBA, ...
OTBET: TEM MEHbIIIE BeJIMUMHA YHEPTUH HOHU3AIUH

OIIK-3.3.1

12.

Ouennrte N3MEHEHNE YHEPTUH CPOJICTBA K JJIEKTPOHY aTOMOB: YEM B
Oonvuteri CTETIEHH MPOSBIISIIOTCS HEMETAJUIMUECKUEe CBOMCTBA, . ..
OTBeT: TeM OoJbllie BETMUNHA YHEPTUU CPOJCTBA K DJIEKTPOHY

OIIK-3.3.1

13.

OxapakTepu3yiTe Xapakrep XMMHUUYECKOW CBS3H B MOJIEKYJIE
cenenoBogopoaa HySe: umeercs ... . (monspHasi KOBaJeHTHAs)

OIIK-3.3.1

14.

Oxapaxrepu3yiiTe u3MeHenue 3HTponuu B peakuuu 2H; (r) + Oz (1)
= 2H0 (r): MOXHO 0OXHUJATh ... (YMEHBIICHHUS YHTPOITUH )

OIIK-3.3.1

15.

Oxapakrepu3yiiTe, Kakas peakius Ha3bIBACTCS IK30TEPMUUCCKOM :
MPOTEKAHNE KOTOPOU COMPOBOXKIACTCS ... SHEPTHH, (BBIJCICHHEM )

OIIK-1.V.1

16.

Oxapakrepu3syiiTe, KaK Ha3bIBAaCTCs PEAKLMS, IPOTEKAHUE KOTOPOI
COIIPOBOKIAETCSI MOIVIOLUICHUEM SHEPIUU: ... . (AHIOTEPMHUECKOMN )

OIIK-1.¥.1

17.

OueHuTe BIUSHUE TEMIIEPATYphl HA CKOPOCTh XUMUYECKON PEaKIUH.
Ha ckonbko TIpagycoB HYXHO TOBBICUTH TEMIEPATypy [UId
YBEIIMYEHUSI CKOpOCTU peakuuu B 27 pa3 (TeMmmepaTypHbIH
ko3 (duruent pasen 3)?

OTBeT: moBbIaeTcst Ha 30 rpaaycoB.

OIIK-3.Y.1

18.

OueHute BIMSHUE TEMIIEPATYpbl HA CKOPOCTh XMMUYECKON PEAKIUU.
Bo ckonpko pa3 yBeNIMUYMBaETCS CKOPOCTh PEAKIUU (TeMIlepaTypHbIi
Ko3(UIHEHT paBeH 3) Mpu MOBBIMEHNHN TemnepaTypsl ot 300°C 1o
340°C?

OTBeT: yBEIMYUBAETCS B 34 =81 pas

OIIK-3.Y.1

19.

OueHuTe BIUSHUE TEMIEPATypbl Ha CKOPOCTh XUMHUECKOW peaKiuu.
Ecnu cKOpOCTh peakiii HpH MOBBIMICHUH TeMrepaTypbl Ha 40°
yBenuuuiack B 256 pas, To TeMIeparypHblil KO3(QPUIINEHT peakiuu
paBeH ... . (BOUCATb YUCJIO 4)

OIIK-3.V.1

20.

Oxapakrepu3yiTe COCTOSIHHE
MTOMOIIA CKOPOCTEN PEAKIINI.
OtBer: B coCTOSSHMM XMMHYECKOTO PaBHOBECHS CKOPOCTH MPSIMOM
peaKiuy paBHa CKOPOCTH OOpaTHOW PEaKIUu.

XUMHUYCCKOTO PpaBHOBECHUA  IIPU

OIIK-3.3.1

21.

Oxapaxrepu3yiiTe CMeIEHHEe XUMUYECKOTO paBHOBECHS IPU
MOHWKEHUU TeMIiepatypsl o npunuumny Jle-1llarense.

Otser: IIpu noHMKEeHNHN TEMIIEpATYpbl XMMUYECKOE PaBHOBECHE
CMEILAeTCs] B CTOPOHY PEAKIUH, COTPOBOKIAIOIIECHCS BbIACTICHUEM
Tera.

OIIK-3.3.1

22.

Oxapaxrepu3yiiTe 3aBUCUMOCTb TEMIIEPATYpPhl 3aMep3aHusi OT
YBEIMYEHU S KOHIEHTPALUX PaCTBOPA OTHOCUTEILHO YUCTOTO
pacTBOpPUTEISL.

OIIK-1.V.1




Otger: C yBenuueHHeM KOHI[EHTPALlMU PaCTBOPEHHOTI'O BELIECTBA
TEMIIEpATypa 3aMEP3aHUs PaCTBOPA OTHOCUTEIBHO YHCTOTO
pacTBOPUTES TOHUXKAETCSI.

23.

Oxapakrepu3yiiTe 3aBUCHMOCTb TEMIIEPATYpPhl KUTIEHHS OT
YBEJIIMYEHUSI KOHIIEHTPALIMU PACTBOPA OTHOCUTENIBHO YUCTOTO
pacTBOpUTENSL.

Otger: C yBenuueHHEeM KOHI[EHTPAIIMU PACTBOPEHHOTI'O BEIIECTBA
TeMIlepaTypa KUTEHUs pacCTBOPa OTHOCUTEIBEHO YUCTOTO
pacTBOPUTEIS TTOBBIIAETCSI.

OIIK-3.3.1

24,

Cdopmynupyiite, Kak Ha3bIBa€TCs OJHOCTOPOHHSS U (dy3ust
MOJIEKYJl pacTBOPUTEINSI Yepe3 MOJIYIIPOHUIIAaEMYI0 MEMOpaHy B
KOJUIOMTHBIM pacTBOpP: Ha3bIBAaeTCH ... (OCMOCOM)

OIIK-3.B.1

25.

YKaxuTe, IPH COCTAaBICHUHU MOHHO-MOJIEKYISIPHOTO YPaBHEHHS KaK
cnenyet 3anucath (opmyny NH4OH: cnenyer 3anucats B ... gopme.
(MOJIEKYIISIpHOH )

OIIK-3.B.1

26.

Oxapaxkrepusyiite 0.0001 M pactBopa XJIOPOBOAOPOIHON KHUCIIOTHI
3HaueHUEeM BoOJIOpoaHOro mnokaszarens: (pH) pasen . (BUcaTh
yucio 4)

OIIK-3.3.1

27.

OxapakTepu3yiTe OKUCIUTEIBHYIO CIIOCOOHOCTH COSIMHECHUMN:
coequHenne SO3 MOXkeT OBITh TOJIBKO ... 32 CYET aTOMOB S.
(oxkucnuTenem)

OIIK-3.3.1

28.

OxapaxkTepu3ylTe BUIbI SHEPTUH, TOJIBEPKEHHBIE ITPOIECCY
B3aMMHOTO TIPEBpAILiCHUsI TPU paboTe TaTbBaHUUYECKOTO IJIEMEHTA B
CTaHJAPTHBIX YCIIOBHX.

Otger: [Ipu paGoTe rajJpBaHUYECKOTO AJIEMEHTA B CTAaHJAPTHBIX
YCIOBUSIX MPOUCXOJAT MPOLIECCHI MTPEBPALIEHUS] XUMUYECKOU
SHEPIUU PEarcHTOB B AJIEKTPUUECKYIO.

OIIK-1.B.1

29.

Oxapakrepu3yiite (akTOphl, BIUSIONME HA BEIUYUHY JIEKTPOIHOTO
MOTEHIIMala MeTaJljia, ONKCcaHHbIe B ypaBHeHUU HepHcra.

OTBeT: mpupoa MeTaIa, TeMIepaTypa, KOHIICHTPAIUs HOHA
MeTallia B pacTBODE.

OIIK-1.¥.1

30.

Oxapakrepu3yilTe MpoLEeCcCHt, IPOTEKAIONMeN mpu
9JIEKTPOXUMUUECKON KOPPO3UU B CUCTEME "MarHui - oj0Bo" B
KUCJIOW CpeJie Ha KaToJIe.

Otger: [Ipu 37€KTPOXUMHYECKON KOPPO3UHU B CUCTEME "MarHui -
0JI0BO" B KUCJIOH cpejie Ha Katoae obpa3syercss Ho.

OIIK-1.B.1

31

Kondurypanus kakoil U3 NpeayioxkeHHbIX YaCTULl COOTBETCTBYET
JJIEKTPOHHOU KOH(UTYpaLlUU aToMa aproHa: OpoMU-UOH, HOH
KaJusi, MOH cepeOpa? (BIUcaTh HOH KaJus)

OIIK-3.3.1

32

Kaxkoif 3 yka3aHHBIX XUMHUUYECKUX 3JIEMEHTOB 00J1aaeT Hanbosee
BBIPAKEHHBIMU METANIMYECKMMU CBOMCTBAMU : JIMTHH, AITFOMUHU,
KaJINi, HaTpui? (BIUCaTh Kanuii)

OIIK-3.3.1

33

XapakTepHble YepPThl HEMETAIIOB — OKHCITMTEIbHBIC CBOHCTBA.
Kakoe u3 yka3aHHBIX BEIECTB 00JIaJIa€T CAMBIMU CHUJIbHBIMU
OKHCJTUTEIbHBIMH CBOMCTBAMHU: HO/I, XJIOP, cepa, CeleH? (BIUCaTh
x10p)

OIlK-1.3.1

34

Kaxkoe u3 BCIICCTB SABJISICTCA OOHUM N3 OCHOBHBIX OKHUCIIUTENEN npu
KOPPO3HH: HUTPAT HATPUSL, YITICKUCIBIN Ta3, OKCHI MarHHUs,
KUCTIOPOJ. (BIHUCATh KUCIOPO.I)

OIIK-3.3.1




35

Kakast u3 mpeuioskeHHBIX KUCIIOT SIBIISIETCSI HEPACTBOPUMON B BOJIE:
cepHas, GocopHasi, coysiHasg, KpEMHEBasi, ykcycHasi? (BIHCATh
KpPEMHEBast)

OIIK-1.3.1

[lepeueHp TeM Ui KypcOBOTO IMPOCKTHPOBAHUS/BBIMOTHEHUS KypCOBOW pabOTHI
npeCcTaBaeHbI B Tabmwmie 17.
Tabmuna 17 — [lepeueHb TeM IJ1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS KYPCOBOM PabOTHI

No /o

KypCOBOM pabOThI

[IpumepHbIil mepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITTOTHECHHUS

Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO

Bompocel i mpoBeneHHS NPOMEXKYTOYHOM aTTeCTallid B BHJE TECTHPOBAaHUS
npeacTaBiieHbl B Tabmuie 18.

Tabmuna 18 — [IpumepHbIi epedeHb BOIIPOCOB JUISl TECTOB

No [IpuMepHBIil IepedeHb BOMPOCOB JIJIsi TECTOB Kon
/11 MHAMKaTOpa
1. | Oxapakrepu3yiTe MOJHYIO SHEPIUIO SJIEKTPOHA C TOMOIIBIO OIIK-3.3.1

KBAHTOBBIX YHCET: ...
1) € um
2) nu ny
3) mg ums
4) nu t
2. | OxapakrepusyiTe aTOM, UMEIONMI JIEKTPOHHYIO (GOPMYITY OIIK-1.V.1
15225%2p°3523p°3d'%4s%4p°4d°5s%, o KoMMUECTBY BATEHTHEIX
DIIEKTPOHOB: ...
1) 3
2) 2
3) 9
4) 5
3. | OueHute 3NMEKTPOOTPUIIATEHHOCTD IJIEMEHTOB. YKaKUTEe Hanboee OIIK-1.V.1
AIIEKTPOOTPULIATEILHBIN JIEMEHT CPEAN MPEICTABICHHBIX:
1) xmop
2) ¢rop
3) cepa
4) xamui
4, Pacnionosxwure s3nemenTsl [IA moarpynmsl B OPSAKE YCUIECHUS OIIK-1.3.1
METaJUIMYeCKUX CBOUCTB. (Oepuiuii Be, marauit Mg, kaneuuit Ca,
crponumii Sr, 6apuii Ba, paauii Ra). Aprymentupyiite oTBeT
Otset: Be, Mg, Ca, Sr, Ba, Ra. Meraumnueckue CBOMCTBA
YCHJIMBAIOTCS IO TPYIIIIE NEPUOANYECKOM CHCTEMBI CBEPXY BHH3.
5. | Oxapakrepu3yiiTe XUMHYECKYIO CBs3b B xiopuae kaiabius CaCls:. OIIK-3.3.1
1) HemosspHas KOBaJEHTHAsI
2) ToJsipHas KOBAJICHTHAS
3) HOHHAas
4) MeTtayuMuecKas
6. | Ompenenure, Kakoii Ta3 B crparocepe OTPHIBTPOBBIBACT YacTh U3 OIIK-3.3.1
COJTHEYHOTO YNbTPaQrOIETOBOTO M3Iy4eHHS U 00EeCIIeYnBaeT
3(GPEKTUBHYIO 3alUTY OT JIY4EBOTO MOPa’KEHUS )KUBBIX CYILIECTB
1) renwmii




2) 030H
3) xucaopona
4) wmeraH

7. | BeiObepure MeTaNTypruueckuii mporecc, B KoTopom Mmetamt moiyded B | OIIK-3.3.1
pacIiaBJIeHHOM COCTOSHUY Ha3bIBACTCH:
1) BbIILIaBKa
2) 00XxHr
3) mpoKaJMBaHHE
4) meHa pa3MeIICHHS
8. | Oxapakrepu3yiiTe cTpoeHue aroma Bojgoposa. Anpo aroma Bogopoaa | OIIK-3.3.1
COCTOMT H3:
1) 1 mporton
2) 1 nporoH + 3 HelTpoHA
3) 1 HeiTpoH
4) 1 snexTpoH
9. | Cdopmynupyiite  u3MeHeHue  TepmoauHamuueckoil — ¢ynkumu | OIIK-3.V.1
SHTPONIMHU CHUCTEMBI: JK30TEPMHYECKAas PEAKIIHs XapaKTephu3yeTcs
YCIIOBUEM ...
1) AH>0
2) AQ>0
3) AH<0
4) AS >0
10.| BcmomauTe crnenctBue M3 OCHOBHOTO 3aKoHa TepMoxuMuu - 3akoHa | OIIK-3.V.1
I'ecca: pacuer M3MEHEHHS SHTAIBIIMHU B XOJ€ XMMUYECKOW pPEAKIUH,
nporekatoueil mo ypasueuuto 2A + 3B = C + 4D, umeer Buz;: ...
1) AH ° pum=(AH ¢ + AHp) - (AHa + AHg)
2) AH' = (AHc + 4 AHp) - (2 AHa + 3 AHg)
3) AH' ,uw=(AHc +4 AHp) + (2 AHa + 3 AHp)
4) AH" ). = (AHa + AHg) + (AHc + AHp)
11.| CopmynupyiiTe Ha3BaHHE 3aKOHA, COTTIACHO KOTOPOMY B PaBHBIX OIIK-1.3.1
00BeMax pa3MMYHbBIX TA30B, B3ATHIX MPHU OJUHAKOBBIX TEMIIEpaTypax u
JTABJICHUSX COACPIKUTCS OJTHO U TO YKE KOJTUYECTBO MOJICKYII:
1) sakon I'eii JIroccaka
2) 3aKoH ABOrajapo
3) 3zakoH ['eHpm
4) 3akon I'ecca
12.| Oxapaxrepu3yiiTe MCIOJIB30BaHHE BOJIOPOTHOTO MTOKA3ATENs s OIIK-3.3.1
OLICHKH KHCIIOTHOCTHU cpefibl. Kuciaora MOXKeT UMETh ClIeqyroIHit
MOKa3aTelb:
1) pH=7
2) pH=9
3) pH=11
4) pH=5
13.| OxapakrepusyiiTe AeHCTBHE HHAMKATOPOB B CPEIax C pa3IndHON OIIK-3.3.1

KUCIIOTHOCTBIO: DeHo(raienH B pacTBOPAX ILIEJIOUe CTAHOBUTCH:
1) mMaJMHOBBIM

2) CUHUM

3) KpacHbIM




4) KENTHIM

14.

JlaliTe Ha3BaHNUE OTPULIATENBHO 3aPSKEHHBIX HOHOB!
1) xaTHOHBI
2) TPOTOHBI
3) aHMOHbI
4) HeHTpOHBI

OIIK-3.3.1

15.

JlaiiTe Ha3BaHUE MOIOKUTEIBHO 3aPSHKCHHBIX HOHOB!
1) KaTHOHBI

2) Tlpotonsr

3) aHuOHBI

4) HeHTpOHBI

OIIK-3.3.1

16.

CocraBrTe CXCMY TaJIbBAHHWYCCKOI'O 3JICMCHTA, HA KOTOPOM IIPOTCKACT

KaTOJIHBIN MpoLecc Fe?* + 2e = Fe’
OTtser: Mg | MgCl; || FeSOy4 | Fe

OIIK-1.¥.1

17.

I[MepeuncanTe-OKHCINTETBHO-BOCCTAHOBUTEIBHBIE TPOIIECCHI HA
BIIEKTPO/IaX MPH paboTe TaIbBAHMYECKOTO JIEMEHTA CO
cnenyromiein cxemoii: Fe | Fe(NOs3)z || Pb(NO3)2 | Pb

Otser: Fe®—2e = Fe** Pb?* +2e = Pb’°

OIIK-1.V.1

18.

CdopmynupyiiTe onpeaeneHre MIEKTPOJHOTO MOTEHIIHAIA!
MTOTCHITN AN, YCTAaHOBUBIIHCS

1) Ha TpaHHIIE MKy TTOBEPXHOCTHIO METAJJIa U BHYTPEHHHUM CIIOEM
MeTaa.

2) Me3K/1y MOBEPXHOCTHI0 MeTAJLIA U GJIM3JIeKAIMM CJI0EM
pacTBOpa B IBOIHOM 3JIe KTPHYECKOM CJI0€.

3) Ha MOBEPXHOCTU METAJlJIa MEepPe]] €ro MOrpyKEHUEM B pacTBOpP.

4) Ipu COETMHEHU U MeTaJlJIa C IPYTHMH MeTaJlJIaMH.

OIIK-3.B.1

19.

Oxapakrepu3yiTe IPOLECCHl, MPOTEKAOIME MPHU IIEKTPOXUMHYECKOM

KOppO3UHU B CUCTEME "IIMHK - cepedpo". B kucmoit cpene Ha aHoze
obpazyercs ...

1) Zn2+

2) Ag'

3) Hy

4) OH

OIIK-1.B.1

20.

Bei6epute MeTami, KOTOPBIM MOKHO HCIIOJIb30BATh B KAUECTBE
KaTOJAHOTI'O IMOKPBITUA IJIs 3allMThI OT KOPPO3HUH KaAMUA:

1) Mg

2) Mn

3) Co

4) Cr

OIIK-3.B.1

21.

OxapakTepu3ylTe IIPOLECCHI; B TAJILBAHUYECKOM DJIEMEHTE
p pu3yn p

BoarTa, cocrosieM 13 IUHKOBOM U MEIHOM TIJIaCTHH,
MOTPYKEHHBIX B PACTBOP CEPHOMN KHCIIOTHI.

VYKaxuTte, Kakhue MPOIECChl MPOTEKAIOT HA JIEKTPOAaX 3TOTO
raJiIb-BaHM4€CKOTO 3JIEMEHTA:

1) A:Zn-28 > Zn* K:2H +2& > H»

2) A:Cu-28—>CuK:2H " +2&8 > H,

3) A:Cu-2¢— Cu K:Zn*" +2& — Zn

4) A:Cu-2¢&— Cu**K:2H,0-4&— O, + 4H"

OIIK-1.V.1

22

OueHnTe Ha OCHOBAHUY pacueTa MOJISIPHON Macchl, CKOJIBKO MOJIEH
coniepkutcs B 200 r ruipokcuaa HaTpusi?

OIIK-3.¥.1




1) 9;
2) 0,5;
3) 100;
4) 5;

23

Omnpenenure Ha OCHOBaHUH (HOPMYIT JUIS pacueTa BOAOPOIAHBII
nokasarens pH 0,001 M pactBopa NaOH:

11;

2) 3;

3) 11;

4)7.

OIIK-3.V.1

24

CdopmynmupyiiTe Ha OCHOBAaHHH OCHOBHOTO 3aKOHA TCPMOXUMHUH -
3akoHa ['ecca- OT 4ero 3aBHCHUT TEIJIOBOM 3PDEKT peaxiui,
MPOTEKAIONIMX MPH MOCTOSHHOM 00BhEME HIIH IaBIICHUH:

1) oT HAYATBHOT0 U KOHEYHOI'0 COCTOSIHUS XMMHYeCKOH CUCTEeMBbI;
2) OT MPOMEXYTOUHBIX CTATUN XUMHUUECKON PEaKIINu;

3) OT HaYaJILHOTO COCTOSIHUSI XUMHUUYECKOW CHUCTEMBI;

4) OT KOHEYHOTO COCTOSTHUSI XAHMHYECKON CHUCTEMBI.

OIIK-3.V.1

25

KoHcTatupyiite Ha OCHOBaHUHU TEOPHH AJIEKTPOIUTHUECKON
JIMICCOITMAIINY, KaKH€ U3 YKa3aHHBIX BEILECTB SBIISIOTCS CUIBHBIMU
JIEKTPOJIUTAMU

1) HF, NaOH

2) HNOs3, HsPO4

3) KOH, H2SO4

4) HCI, H,0

OIIK-1.¥.1

26

-Kitaccuummpyiite Cl10KHBIC BEIIECTBA, KOTOPBIE COCTOST U3 aTOMOB
BOJIOPO/Ia, CIIOCOOHBIX 3aMeAThCS Ha MOHBI METAJIA, M KHCIIOTHOTO
ocTaTka

1)  Kwucaorsl

2) Comnm

3)  OcHoBaHus

4)  Oxcuasl

OIIK-1.3.1

27

CdopmynupyiiTe Ha3BaHHUE CIOKHOTO BEIIECTBA, COCTOSILETO M3
MOHOB METaJlJIa U KUCIIOTHOTO OCTaTKa

1) Kucnorsl

2) Coau

3)  Oxcuapl

4)  OcHoBaHuUA

OIIK-1.3.1

28

[IpousnmocTpupyiite, 4TO IPOUCXOIUT CO CKOPOCTHIO OOJIBIIMHCTBA
XAMHUYECKMX PEAKIU IPH NOBBIIIEHUH TEMITEpaTypsl Ha Kaxasie 10 0
C

1) BoO3pacTaer 5-7 pa3

2) Bo3pacraeT B 10-12 pa3

3) NMoBbILIAETCHA B 2-4 pa3a,

4) yMEHbLIAETCA B 5-7 pa3

OIIK-1.3.1

29

VYkaxuTe, Kak I€MCTBYET Ha CKOPOCTh XUMUUYECKON pPEaKInu
YBEJIIMYEHUE YHEPTUU aKTUBAIIUU

1) He3HauuTenbHO yMEHbLIAETCS;

2) Pe3ko Bo3pacraer;

3) He usmensiercs

4) YMeHbIIAETCS Pe3Ko;

OIIK-3.3.1

30

OHpC,Z[CJ'II/ITe, YCMY pPaBHACTCA CTaHAAPTHAA SHTAJIBITN A 06pa3OBaHI/I$I

OIIK-1.¥.1




razoo0pasznoro Bojopoja nmpu 298K:
1) +100 x/lx/Moub;

2) -16 xJlx/Moib;

3) -22 kJlx/Moib;

4) 0 x/Ix/™Mouab

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMUIUIMHE OOYYaIOUMXCS 3a04HON (HOPMBI
oOydeHusi, mpeacTaBieHbl B Tabmuie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PAOOT

No i/m [lepeueHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metoauueckue  MaTepuanbl,  OMNPENENAIONMEe  MPOUEAyphl  OIEHUBAHUSA
UHJMKATOPOB, XapaKTEpU3YIOUMX dSTanbl (OPMHPOBAHUS KOMIIETCHIIMH, CoOJepkKarcs B
JOKaJIBHBIX HOpPMaTUBHBIX akrax [YAIL permamMeHTHPYIOLIMX TMOPSJIOK H  TPOUEIypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTECTAIlMU O0YYaIOLXCS
I'VAIL

11. MeToanyeckue yKa3zaHusl 1J1s1 00y4alOMMXCs MO0 0CBOE HUIO TN CIMIIJIMHBI

11.1. MeTonnyeckne ykazaHus 1Jisl 00y4aOUMXCsl 110 OCBOECHUIO
JIeKIHOHHOI'0 MaTepuaJjia.
OcHOBHOE Ha3Ha4YeHHE JICKIIMOHHOTO MaTepuaja — JJOTMYECKH CTPOHHOE, CHCTEMHOE, ITTyOOKoe

U SICHOE WU3JIOKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEeMEHHOW JIEKIMU B pPaMKax
JUCIUILIMHBL HE B TOM, 4YTOOBI MOJY4UTh BCIO HHQOpPMAIIUIO MO TEME, a B OCBOCHHU
dbyHIaMEeHTaNbHBIX MpoOJeM JUCUMIUIMHBI, METOJOB HAYYHOTO TO3HAHUSA, HOBEHIMX
JMOCTHIKEHUN HAaydHOW MbICTH. B ydeOHOM mpoliecce JICKIHS BBITIOIHSIET METOIOIOTHYECKYIO,
OpraHU3alMOHHYI0 U HHpopMalMoHHYI0 (pyHKIMU. CTpyKTypa ImperoCcTaBICHUs JIEKIMOHHOTO
MaTepuaina: JEKIUU coriacHo paszaenam (tabm.3) u Temam (Tabn.4). Jlekus packpbiBaeT
NOHATUHHBIA anmapaT KOHKpeTHOW oOnacth 3HaHUA, €€ mpoOsieMbl, [JaeT IelIbHOe
MpEeCTaBJICHUE O JUCIUILUINHE, TOKa3bIBAET B3AaUMOCBSI3b C IPYTUMHU JIUCIIUTUIMHAMM.

[LraHupyemMble Pe3yNbTaThl TP OCBOCHUH O0YYAFOIIMMHUCS JESKIIMOHHOTO MaTepuaa .

- TMOJy4eHHWE COBPEMEHHBIX, I[€JOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUH, YPOBECHB
KOTOPBIX OMPEACIISIEeTCS 1EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHON TEME;

- TOJy4eHHUe OIbITa TBOPUYECKON PabOTHI COBMECTHO C MpENoAaBaTeneM;

- pasBuTHE TPO(ESCCHOHAIBHO-/ICIOBBIX  KAa4ecTB, JIIOOBM K MpPEAMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBITIICHHS.

- TOosBIEHUE HE0OX0IMMOTO HHTEpeca, HEOOXOAUMOTrO IS CAMOCTOSITETbHONH PaOOTHI;

- TOJydeHWEe 3HAHWA O COBPEMCHHOM YPOBHE Da3BUTHS HAYKH W TEXHUKA H O
MPOTHO3€ UX Pa3BUTHUs Ha OJIMKAMIIME FOIbI;

- HAy4UThCS METOAMYECKH 00pabarhiBaTh MaTepwasl (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKCHHS, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSITH WX B  Pa3IMYHBIX

dopMynupOBKax);
- IOJIy4eHUE TOYHOTO MOHMMAaHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSTHIA.




JIeKIMOHHBIA MaTepuaq MOXKET COMPOBOXKIAATHCA JEMOHCTpPALlME CIaliIoB U
UCIIOJIb30BAHMEM pA3[aTOYHOTO MaTepuaia MpH TPOBEIECHUHU KOPOTKHX TUCKYyCCHH 00
O0COOCHHOCTSIX MMPUMEHEHHS OT/ACTBHBIX TEMATHK 110 JUCITUTIIINHE.

CTpykTypa IIpEeaoCTaBICHUS JISKIIMOHHOIO MaTeprana:

Berynnenue — 4acTh JIEKIMH, LI€Tb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH AyAUTOPHIO
Ha BOCHpHATHE y4eOHOro marepuana. B ero cocraB BXOIsT: (GOPMYITHPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKa ee¢ MPoPeCcCHOHATLHON 3HAYUMOCTH, HOBU3HBI M CTETICHU M3Y4EHHOCTH, IETTH
JEKIMH; U3JI0OKEHUE IUIaHa JIEKIMHU, BKIIOYAIOLIETO0 HAaMMEHOBAHUSI OCHOBHBIX BOIIPOCOB,
MOJUICKANMX PACCMOTPEHUIO HaA JICKI[MHM;  XapaKTepUCTHKAa PEKOMEHIYEeMOW JIMTEepaTyphl,
HEOOXOJMUMON IS OpPraHU3allMd  CaMOCTOATEIBHOW pPabOThI CTYIEHTOB;, PETPOCIEKIIHUS-
HAallOMMHAHUE O BOMNPOCAX, PACCMOTPEHHBIX HA MPOLUIOW JIEKIMH, CBS3b HUX C HOBBIM
MaTepHaoM, yKa3aHWE Ha €ro pojib, MECTO W 3HAYCHHE B JIAHHOW JMCIUIUIMHE, a TaKKe B
CHUCTEME APYTUX HayK.

OcHOBHas 4acTh - H3JIOXKEHUE COJEPKAHUS JIEKIMU B CTPOTOM COOTBETCTBHUM C
MPEUIOKEHHBIM TUIAaHOM. BKITIOYaeT packpbIBAlOUM TEMY JIEKIIMH KOHILENTYAIbHBIA U
dakTHUecKuid Marepuall, €ro aHajh3 M OIIEHKY, pa3IU4HbIe CIIOCOOBI apryMeHTalluu W
JIOKA3aTeNIbCTBA BBIJIBUTAEMbIX TEOPETUUECKUX MOJIOKEHUH.

3aKIoYeHrue - TOJBEIEeHHE OOIero wWTora JIGKIHH, O000O0IeHWE Marepuana,

dopMynHpoOBKa BBHIBOJOB MO TEME JIEKI[UH; OTBETHI HA BOMPOCHI CTY/ICHTOB.
Jns HajIexKalero OCBOCHU S Kypca XMMUU HCIIOJIB3YIOTCS CIICIMAIbHBIE HATISTHBIE CPENICTBA, C
MOMOIIBI0 KOTOPBIX MOXHO TEpelaBaTh CTyAeHTaM HHQOpPMAIMI0 O BEIIECTBAX, OOBEKTaX U
cymmecTBe (DM3MYECKUX U XUMHUYECKUX TMpeBpamieHuil. JleMoHcTparus OMmBITOB, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, TaOMUIBI W TIUJIaKaThl C DSHEPIeTHYECKUMHU JHarpaMMaMu
00pa3oBaHUs MOJICKYJI, PEAKINI ¢ KaTaIM3aToOpaMu U 0€3 HUX | T.1I.

OcyllecTBIIEHHE KOHTPOJSL 32 BEIECHHEM CTYICHTAaMH KOHCIEKTa JIeKIMI; OKa3aHHue
CTyJCHTaM TIOMOIIM B BEJACHWUM 3allUCH JICKIHHU (AaKIEHTUPOBAHUE H3JIOXKEHUS MaTepHuaia
JIEKIIMH, BBIJICJIEHUE TOJIOCOM, MHTOHAIMEH, TEMIIOM peyd Hanbosiee BakHOW WHGOpMAIINH,
M CIIOJIb30BAHUE Tay3 JUTsl 3alIHCH TaOJIHII, CXEM)

11.2. MeToauyeckue yKa3aHus AJsi 00y4arommXxcsi mo
BbINOJIHE HHIO J1A00PaTOPHBIX padoT

B xone BhimonHeHus nabopaTopHbIX pabOT oOydaroumiics JODKEH YIIIyOUTh H
3aKperuTh 3HAHMS, MPAKTUUECKHUE HABBIKM, OBJAJIETh COBPEMEHHOW METOJIUKOM M TEXHUKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJM(UKAIIMOHHON XapaKTePUCTUKOW OOYydJaroIerocs.
Bemmonaenne 1abopaTopHbBIX paboT COCTOUT M3 SKCIEPUMEHTATBHO-TTPAKTHIECKON, PacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUSATUM.

Beimonnenne nabopatopHbIX paboT oOydaronmMcs SBISIETCS HEOThEMIIEMOW YacThIO
U3y4YCHUS IUCHHUIUIMHBI, ONpENeNsieMOl YJeOHBIM IUIaHOM, W OTHOCHTCS K CpEICTBaM,
00€ecTeyrBaIOLIMM peIlieHUE CIEIYIOIMX OCHOBHBIX 3aJ1au 00y4arolerocs:

- TpUOOpETeHHE HABBIKOB HCCIEIOBAHUS TMPOILECCOB, SIBJICHHH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUTIIIUHBL;

- 3aKperuieHue, pa3BUTHE M JAeTalM3allis TEOPETHUECKUX 3HAHUHM, MOJYYEHHBIX Ha
JEKIUSX;

- TMOJydyeHue HOBOH MH(OpMalu o U3ydaeMoi JUCIUTIIIUHE;

- TpUOOpETeHHE  HABBIKOB  CaMOCTOATENIBHOM  paboTel ¢ J1abOpaTOpHBIM
obopymoBaHueM U MpudOpamu.

3amanue u TpeGoBaHUA K MPOBEICHUIO J1a00paTOPHBIX paboT

Jis BeIMOHEHHS 71a00paTOPHBIX pabOT MCHOJB3YIOTCS METOAMYECKAE YKA3aHHS 10 UX
npoBeneHuto. JlaboparopHas paboTa kak BHUJ Y4€OHOTO 3aHSATHS MPOBOIUTHCS B CHEIIUATIBHO
000pyOBaHHBIX Yy4eOHbIX JabopaTopusix. HeoOXOOUMBIMU CTPYKTYPHBIMH  3JIEMEHTaMHU
nabopaTopHOM pabOTBl TOMHUMO CaMOCTOSTEIBHON JACSTENbHOCTH CTYIACHTOB, SIBIISIOTCS




WHCTPYKTAX, MPOBOJUMBINA MPEogaBaTeieM, SKCIIEpUMEHTATbHAS YacTh, a TAKKE OPraHU3aIIHs
00CYXJIEeHUSI UTOTOB BBITIOTHEHUsI 1a00paTOpHOI pabOTHI.

Crpykrypa u gopma oTdera o 1abopaTopHOU paboTe

Otuer o gmabopaTopHOW pabore wMeeT GOpPMY THIIEPTEKCTOBOTO JIOKyMEHTA,
COJIEpIKaIleTo 3aJlaHKe Ha JTaOOpaTOpHYIO paboTy, KpaTKue TEOPETHYECKUE CBEICHHS MO TeMe
paboThI, OMHCAHWE NTPUOOPOB, WCIOJB30BAHHBIX IIPH BBITTOJHCHUU PAOOTHI, PE3yIbTATHI
BBIYHCITUTEIIBHBIX SKCIIEPUMEHTOB, a TAKOKE BHIBOBI TI0 UTOTaM TPOJICITAHHON paboTHI.

TpebOoBaHusa K 0QOPMIIEHHUIO OTYETA O JIA00OPATOPHOU padoTre

TUTYABHBIA JIUCT OTYETA JIOJKEH COOTBETCTBOBATH MIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmaTuBHOM nokymenTanuu ['Y Al https://guap.ru/regdocs/docs/uch

HopmaTtuBHas nokymeHTamus, HeoOxomuMmass s oQOpMIICHUs, TNpHUBEICHA Ha
anekrporHoM pecypce ['VAIT: https://guap.ru/standart/doc.

OdopmiieHre OCHOBHOW YacTH OTYETa JIOJDKHO OBITh BBITOJIHEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHusi NpUBEACHBI B CEKTOpe HOpMAaTHUBHOM nokymeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[lpu dopMupOBaHUM CMHCKA UCTOYHHKOB CTYACHTaM HEOOXOJMMO pPYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA HCTOYHUKOB
MpUBEJIEHBI B CEKTOpe HopMaTuBHOM nokymeHntauuu I'YAIL https//guap.ru/regdocs/docs/uch

11.3. MeToanyeckue yKa3aHus /I 00y4alOUMXCs 10 MPOXO0K/Ie HUIO
CaMOCTOSITeJIbHOI PadoThI

B Xozne BBINOMHEHUS CaMOCTOSITENbHOM paboThl, 0O0yJdatoNMiicss BBINOIHIET paboTy MO
3aaHUI0 U TIPH METOIMYECKOM PYKOBOJCTBE IpErojaBarelis, Ho 0€3 ero HermocpeaCTBEHHOTO
Y4aCTHSI.

Jis oOyuaronmxcss 1mo 3ao4HOd (opme OOydeHHs, caMOCTOsITeNlbHAas paboTa MOXKET
BKIIIOYATh B C€0s1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHOM paboThl, y oOywaromerocs GopMupyercs
1enecoodpasHoe IIaHUpPOBaHUE PabOYero BpeMEeHH, KOTOPOEe MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHHM M CHCTEMATHU3alMH NMPUOOpPETaeMBbIX 3HAHWUU, 00ECTIEYMBACT BBICOKUN
YPOBEHBb YCIIEBAEMOCTH B TEpUOJ OOyYEHHUS, MOMOTaeT IOJTYYHTh HABBIKA ITOBBIIICHHUS
npodeccCHOHaTbHOTO YPOBHSI.

MeromudeckuMi ~ MaTepHallaMH,  HAlpaBISIOIMMMUA  CAMOCTOSITENBHYIO  paboTy
00y4Jaronmxcs SIBJISTFOTCSL:

- y4eOHO-METOAMYECKUN MaTepHall MO TUCITUIUIHHE.

11.4. MeToauyecKue yKa3aHus JJisi 00y4arolmmXxcs M0 MPOX0K/Ae HHIO TeKYIIero
KOHTPOJISl ycIieBaeMOCTH.

Texyumii KOHTpOJIb YCIEBAEMOCTH IIpPEIyCMAaTPUBAET KOHTPOJIb KauecTBa 3HAHMIA
o0yyaronmxcs, OCYIIECTBISIEMOIO B TEUEHHE CEMECTpa C LIEIbI0 OICHMBAHUS XOJa OCBOEHUS
JMCIIMTUINHEIL.

Texyumii KOHTpPOJb YCIIEBAEMOCTH CTYIAEHTOB IPOBOJUTCS IyT€M MOHUTOPUHIA
pe3yJabTaTOB BBIMIOJIHEHUS J1a00paTOpHBIX padOT, KOHTPOJBHBIM BOIPOCAMH Ha 3alTe
71a00paTOpHBIX PadOT, MTyTEM MOJyIeHUs OOPAaTHOW CBS3M BO BPEMsI IIPOBEACHUS JICKIIUH.

CBoeBpeMeHHas cJaya OTYETOB MO JA0OPATOPHBIM M TMPAKTMYECKUM 33/laHUsAM U
MOJIOKUTENIBHBIM Pe3yAbTaT Ha 3allMTEe 3THUX PAa0OT MOXET YYUTHIBATHCS IMPU IMPOBEICHUU
IIPOMEXKYTOYHOHN aTTECTAIUH.

B Tedenue cemectpa cTyAEHTHI:

- 3AIMINAIOT JTAOOpaTOpHBIEC PAOOTHI (4 1mIT);

- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepHaiaM JICKIHH B cpene LMS.

JUi TeKyIero KOHTpOJIsl YCIIEBAEMOCTH MCIOJIB3YIOTCS TECThI, IPUBEACHHbBIE B Ta0nuIle

18.


https://guap.ru/standart/doc

11.5. MeToauueckue yKa3aHus JAJsi 00y4aroMXcsi M0 MPOXO0:K/1e HUIO
NMPOME KYTOYHOI aTTeCcTAlUH.

[Tlpomexyrounass  arrectaums  oOydarolmMXcs  NpeAycMaTpuBaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YyIbTaTOB 00ydeHus nmo aucuuiinHe. OHa BKIIOYAET B
ceOs:

- nuddepeHIMpOBaHHBI 3aueT — 3TO (opMa OLIGHKM 3HAHHUI, IOJYy4EHHBIX
o0ydaronmmcs Mpu U3y4eHUU TUCIUIIIMHBI, IPU BBIITOJIHEHUN KYPCOBBIX IPOEKTOB, KypCOBBIX
paboT, HAyYHO-UCCIIEI0BATENBCKUX PA00T U MPOXOKAECHUH MPAKTUK C aTTECTALlMOHHON OLI€HKON
«OTIIMYHO», «XOPOILO», «YIOBIETBOPUTEIBHOY, «HEYJOBJIECTBOPUTEIBLHO.

B Teuenue cemecTpa CTyaeHTY HeoOxonuMo criaTh He MeHee 50% mabopaTtopHBIX padoT,
BBIIIOJIHUTh TECTUPOBAHUSI HE HUKE OLICHKH "yOBJIETBOPUTENHHO". B ciiyuae HEBBINOIHEHUU
BBILICU3I0KEHHOTO, CTYINCHT, IPHU YCHEIHOM IIPOXOKICHUU IPOMEXYTOYHOM aTTECTallUU B
dopme mud.3auera, He MOKET MOIYIUTh aTTECTAIlMOHHYIO OLEHKY BBIIIE "XOpomo"

Cucrema OLEHOK IPH MPOBEACHUU TEKYILETO KOHTPOJIL U MPOMEXKYTOUHOM aTTecTaluu
OCYLIECTBIISIETCS. B COOTBETCTBMHM C PYKOBOISAIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «{lonoxeHue o TEKyIleM KOHTPOJIE YCIIEBAEMOCTH MU MPOMEXKYTOUHOM aTTECTAllMU
CTYIEHTOB M AaCHUPAHTOB, OOy4JalOULMXCs MO 00pa3oBaTeNbHBIM INPOTPaMMaM BBICILETO
obpasoBanus B [ YAID» https://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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