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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpamMMy OakajiaBprara mo HarpaBJIeHHIO moArotoBku/ cnernuansHoctu 12.03.05 «Jlazeprast
TEXHWKAa M JIa3epHble TEXHOJOTUW» HaINpaBlIeHHOCTH <«JlazepHas TeXHUKAa U Ja3epHbIE
TEXHONIOTUWY. JlucuurimHa peanusyercs kageapoit «Ne5y.

JucuummHa HaleneHa Ha GOpMHPOBAHUE Y BHITYCKHUKA CIIEITYIOIIMX KOMIICTEH I :

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/Ibl MATEMATUYECKOTO aHAIN3a U MOJACIIUPOBAHUS B MHKEHEPHOMU I€ATEIbHOCTH, CBA3aHHOMN
C IPOEKTUPOBAHUEM, KOHCTPYMPOBAHUEM M TEXHOJIOTUSIMU MPOU3BOACTBA JIA3€PHON TEXHUKU»

OIIK-3 «CrocoOeH MpOBOIUTH ASKCIEPUMEHTAIBHBIC HWCCIACAOBAHUS W HU3MEPCHUS,
00pabaTeIBaTh U MPEACTABIIATH MMOJIYYCHHBIC JaHHBIE C YUETOM CHEIU(UKA METOJOB U CPEJICTB
JIA3€PHBIX UCCICOBAHUN U U3MEPEHUIN

ConepxaHue AUCHUIIIMHBI OXBATHIBAE€T KPYr BOIPOCOB, CBA3aHHBIX C O3HAKOMJICHHEM
UCTOPUU XHMHHU, a TaKKE C OCHOBHBIMM HAINPABJICHUSAMU U TEHJACHIUSAMU PA3BUTHSA
COBPEMEHHOM XMMHMHM. OTa Hayka H3y4aeT MaTepUalibHbIil MHp, 3aKOHBI €ro pa3BUTHS,
cnenu@uueckyro XUMHYeckylo (opMy ABUXKEHHUS MaTepuu. B mpoliecce H3ydeHUs] XUMHUH
BbIpa0aThIBACTCSl HAy4YHbIH B3NS Ha MUpP. 3HAHWE XMMHUU HEOOXOAMMO AJIs IJIOJOTBOPHOM
TBOPUYECKOW JesATeTbHOCTH OakajaBpa JHOOOr0 HAampaBJIeHUs MOATOTOBKU. 3HAHHE XUMHU
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAaydyHOE MpEACTaBICHHWE O MaTepUH, BEIIECTBE Kak
OJIHOM M3 BMJOB JBMXKYILECWCS MaTEpPUU, MEXaHU3ME NPEBPAILCHUN XMMUUYECKUX COCIUHECHUH,
CBOICTBax MaTepHajIoB O XMMHYECKUX IIpolleccax B COBpeMEHHOW TexHuke. [Ipu uzydeHuu
Kypca XUMHH HEOOXOAMMO TIPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBJAIETh TEXHUKOMN
XUMUYECKHUX PAacyeTOB, BBHIPAOOTAaTh HABBIKM CAMOCTOSTEIFHOTO BBIMOJTHEHHS XUMHYECKUX
SKCIIEPUMEHTOB W 0000mmeHus ¢akroB. [loHMMaHue 3aKOHOB XUMHHU TIOMOXKET CTYIEHTY B
pELICHNHU SKOJIOTMYECKHX MpolsieM. 3HaHUE Kypca XMMHHM HEOOXOIUMO U ISl MOCIEAYIOLIEro
YCHEIIHOTO U3Y4EHHUsI CHeUaIbHbIX JUCITUIIINH.

[lpenogaBanue MAMCHUIIIMHBI MpeaycMaTpuBaeT cieayoume (opmbl OpraHU3aluu
y4eOHOro mpoliecca: JeKIuu, JadopaTopHble paboThl, CAaMOCTOATENIbHAS paboTa 00ydJaroIerocs,
KOHCYJIbTAIINH.

[IporpamMMoli TUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUME BUJABl KOHTPOJS: TEKYIIMA
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B gopme muddepeHIInpoBaHHOTO 3a4eTa.

OOm@st TPyI0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABJISIET 3 3a4eTHBIX enuHuIbl, 108
4acoB.

S3b1K 00y4EeHUS IO TUCITUTLIINHE «PYCCKUIN



1. Tlepedens miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCITUTLIMHE
1.1. llenu mnpenogaBaHusl AWCUHUIUIMHBI — YCBOCHHE CTYIECHTAMH TEOPETHYECKUX OCHOB
o0Ie XUMHUU, XUMHHU BAXKHEUIIMX 3JIEMEHTOB M WX HEOPTAaHWYECKMX COCTUHCHHI,
dbopMUpOBaHHE XHMHUYECKOTO MBIIUIEHUS y CTYJIEHTOB, pa3BUTHE HABBHIKOB

WCIIONBb30BAHUS CBEACHUM O (PU3MKO-XUMHYECKUX CBOMCTBAX PA3IMYHBIX CHUCTEM JUIS

CHHTE3a COOTBETCTBYIOIIMX COCAWHCHUN, BBIMOTHEHUE TEPMOJUHAMHUYCCKUX U

KAHETUYECKUX PAacueToB;, MNPHOOPETEHHE HEKOTOPOTO OIbITa SKCIIEPUMEHTAIBHBIX

WcCceIoOBaHUM s pa3pabOTKM  HOBBIX METOJIOB CHUHTE3a, MPUJIAHUS MaTepHaliaM

3aJJaHHOM CTPYKTYpPHI U KOMILIEKCca CBOMCTB. [IpeacraBieHne BO3ZMOXXHOCTH CTyJAEHTaM

Pa3BUTh U MPOAEMOHCTPHUPOBATH HABBIKK B 00JIACTH HHHOBAIIMOHHBIX TEXHOJIOTHH.

1.2. JlucuuniuHa BXOAUT B COCTaB 003aTENbHOM YacTh 00pa3oBaTeIbHOM MPOrpaMMbl
BhIcIero oOpazoBanus (gasee — OI1 BO).

1.3. Tlepedens mIaHHUPYEMbIX PE3YJIbTaTOB OOY4EHUS IO TUCHMIIIIMHE, COOTHECEHHBIX C
IJIaHUupyeMbIMU pesyabTaraMu ocBoeHus OI1 BO.

B pesynbrare msydeHus TUCHUIIMHBI OOYdJaIOIMIICS NOJDKEH 00JalaTh CIEeIyIOIMMHU
KOMIIETEHLIUSMU UM UX YacTaMu. KomMneTreHnyu u MHAMKATOPBI UX JOCTUKEHUS TPUBE/ICHBI B
tabmume 1.

Tabmuma 1 — [lepedyeHp KOMIETEHIINN U HHIUKATOPOB UX JOCTHKCHHUS

Kareropus (rpymnna) Kon n HauMmeHnoBaHue Kon 1 HanmMeHOBaHME WHIMKATOpA
KOMIIETEHIINH KOMIIETEHIIN N OCTHKEHUS KOMIIETEHIINHT
OIIK-1 Cnocoben
MIPUMEHSATH
€CTECTBCHHOHAYYHBIE

1 OOLICMHKEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTH4eCKOTO
aHayu3a u OIIK-1.Y.1 yMmeTh IpUMEHSATH 3HAHU S
OOmenpodeccHoOHANBHBIE | MOJICITUPOBAHUS B €CTECTBEHHBIX HAyK U OOIIEHHKEHEPHbIE
KOMIIETEHITN U WH)XCHEPHOU 3HAHUSI B MH)KCHEPHOU JIEATEIIBHOCTU 1
NESTENIbHOCTH, MPaKTUKE

CBSI3aHHOM C
MIPOEKTUPOBAHUEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTHSIMHU
MIPOU3BOJICTBA
JIA3€pHOU TEXHUKHU

OIIK-3 Cnocoben
MPOBOJIUTH
3KCHepI/IMeHTaJ'IbeIe
HCCIICAOBAHUS U

U3MEpEHUs
P ’ OIIK-3.3.1 3HaTh COBpEMEHHbIE METOUKI
o0OpabaTeIBaTh U

OOuenpodeccnoHaAIBHEIE 1 000pyIOBaHUE I IIPOBEICH U
mwenpode IIPEACTaBIATh PYA g POBEIL

KOMIIETEHIINU JKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN U
MOJIy4€HHbIC TaHHbIE o
U3MEpEHU N

C Y4ETOM CTIeIH(UKH
METOJIOB U CPEZCTB
Ja3epHBIX
HCCIIEJOBAaHUN U
U3MEpEHU I

2. Mecrto qucuuiinHb B cTpykType OI1




Jucuurinaa MoxeT 0a3upoBaThCs HAa 3HAHUSAX, paHee TPUOOPETEHHBIX 00YJaArOIIMMUCS
[PU U3YYCHHUU CICIYIOIMX JAUCIHUIUINH:

— «MaremaTHKay,

— «Du3nKa,

3HaHUs, TOJydCHHBIE TPH W3YUYEHUU Marepuaia JaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENbHOE 3HAUEHHE, TAaK U MOTYT UCIOJIb30BAThCA MPU U3YYEHUH APYTUX TUCHHUTLINH:

— «QKOIIOTHUS,

— «be30macHOCTb KU3HEACATEIbHOCTU ».

3. O0BeM H TPYTOEMKOCTh JAWCITUTIITUHBI
Jlanabie 00 oOmeM oObeMe NUCHUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHUJIOB Y4eOHOM
paboThI O IMCHUIUIHHE (M pacpeaesieHUe dTOU TPYAOEMKOCTH 10 CeMecTpaM) IPEICTaBICHBI B

Tabnuie 2.
Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIHBI
TpynoeMKocTs 1o
Buj yuebHol paboTbl Bceero ceMecTpam
Nol
1 2 3

Oowan mpyooemkocme oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuueckoit n0020mMoeKu
AyoumopHnule 3anamus, BCETo yac. 51 51
B TOM YHCJIE:

nekiuu (JI), (qac) 34 34

npakrudeckue/cemunapekue  3ansatus  (I113),

(gac)

naboparopHsie pabotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac)

JK3aMeH, (Jac)
Camocmosamenvnasa paboma, Bcero (4ac) S7 57
Buo npomesicymounoii ammecmayuu: 3ayer, Tndd
mudd. 3ader, sk3ameH (3auer, dudd. 3au, ’ Hudd. 3au.
DK, ) 3au.

£33

[IpuMeyanune: kaHAUIATCKHI dK3aMeH

4. ConepsxaHue JUCITUTIITUHBI
4.1. Pacnpenenenue TpyI0eMKOCTA TUCHHUILIMHBI 11O pa3ieiiaM U BUJaM 3aHATHM .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TabIuIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTLINHBI, UX TPYIOEMKOCTh

Pa3znensl, TeMbl TUCIUATIIAHBI Jlewun |13 (C3) P KII CPC
’ (uac) (uac) (gac) (uac) (gac)
Cemectp 1
Pasnen 1. BeeneHue B XUMUIO 1 5 10
Tema 1.1. IlousTHe BelecTsa u
XUMHYECKON PEaKIMu, OCHOBHbBIE 1 1 2

OIPEICTICHHUS.

Tema 1.2. CtexuoMeTpruuecKre 3aKOHBI.
@yH1TaMEHTaJIbHbIE TOHATHUS U 3aKOHBI 2 4
XUMHH.




Tema 1.3. CiocoObl onpeneneHust
KOJINYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Pa3znen 2. Ctpoenue BemiecTBa

10

11

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

Tema 2.2. Ilepnoanueckuit 3akon JI.1.
Menpeneesa.

Tema 2.3. XuMnuueckasi CBS3b, BUJIbI
XUMHUYECKOH CBS3H.

Tema 2.4. MeToJ1 BaJICHTHEIX CBSI3EH,
KOBAJICHTHAS CBSI3b.

Tema 2.5. Metoa MOJEKYIIpHBIX
opoOuTanei.

Tema 2.6. HeBajleHTHBIC THITHI CBSI3CH
HOHHAs CBSI3b, METAJNINYECKAs CBS3b,
BOJIOPOJHAs CBSI3b, CUJIbI Ban-nep-
Baansca.

Paszmen 3. XuUMHYECKHE CUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOIIECCOB.

13

16

Tema 3.1. DHepreTnka XMMHUYECKUX
MIPOLIECCOB, BHYTPEHH ISl SHEPTH S,
SHTAJIBIIHS, SHTPOIUS.

Tema 3.2. Dueprus ['n606ca,
HaIpPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMUYECKoe U (ha3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUUYECKON
peaxuy U METO/Ibl €€ PErYIUPOBaHUS,
3aKOH JIEHCTBHUA Macc

Tema 3.4. DHeprus akTuBalMH,
ypaBHeHUE AppeHuyca, TpaBuiio Bant-
Todpa, xaramuzaTopsl u
KaTATUTUYECKHE CUCTEMBI.

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

Tema 3.6. DnekrpoauTHYecKas
JIMCCOLIMAIINS, BOJHBIE PACTBOPBI
3JIEKTPOJIMTOB, BOJOPOJHBIN
MOKa3aTesb, PeaKiiuu 0OMeHa,




THAPOJIU3 COJICH.

Tema 3.7. CBoiicTBa pa30aBiIeHHBIX
PacTBOPOB HEAJIEKTPOJIUTOB, BOIHBIC

PacTBOPBI HIEKTPOIUTOB, 3aKOH 1 2
pazbasnenust OcTBaNIbJA, 3AaKOHBI

Payns.

Paznen 4. OCHOBBI AIEKTPOXUMUYECKUX 4 8 10
MPOLIECCOB

Tema 4.1. OxucauTeNbHO- 1 3
BOCCTaHOBUTEJIbHbBIE PEAKLIUH.

Tema 4.2. XumMuyeckue UCTOUHUKA

AJIEKTPUYECKOTO TOKa. ['ambBaHUYECKHE 1 4 3
AJIEMEHTHI.

Tema 4.3. DnexTposn3, 3aKOHBI 1 2
®dapajes.

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

BAXXHBIX 3JIEMCHTOB U UX COC,I[I/IHCHI/Iﬁ

Tema 5.1. Kimaccel XuMHYECKHX
COEJIMHEHU, CBOMCTBA IPOMBILTIEHHO 3 6
BA)KHBIX DJIEMEHTOB U UX COSINHEHUH.

Tema 5.2. Xumnueckast
uneHTuUKAIIL. MeTo b

3

XUMHUYECKOTO MCCIIEJOBAHUS U aHAIN3a 4
BEILECTB U UX NIPEBPALICHUM.

Hroro B cemectpe: 34 17 57
Uroro: 34 0 17 0 57

[lpakTuueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBIIIOJIHEHUHU
OoOydarolMMHCS  ONpENCNICHHBIX  TPYAOBBIX  (yHKUIMH,  CBS3aHHBIX ¢ Oy;yuei
IpO(EeCCUOHAIBHOM JIESATENbHOCTHIO.

4.2. ConepkaHue pa3iaesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopeprxaHue pa3JelioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuiie 4.

Tabnuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITHKIIA

Homep

paszena HazBanue u coneprkanue pa3neioB U TeM JEKIIMOHHBIX 3aHATUN

Pasznen 1 | BBenenue B xumMuro.

Tema 1.1. | [lonsiTue BemecTBa U XMMUYECKOM pEaKIIMU, OCHOBHBIE OTPEICICHUS.

Tema 1.2. CT@XI/IOM@TPI/I‘IGCKI/IG 3aKOHBI. q)YHJIaMeHTEU'II)HI)IC IIOHATHSA U 3aKOHBI XUMUH.

Tema 1.3. | CriocoObI onpeiesieHrs KOJIMYeCTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.




Howmep

Ha3panune n COJACPIKAaHUEC pa3aCIOB U TEM JICKIHMOHHBIX 3aHATHH

pasnena

Paznen 2 | Ctpoenue BerecTBa

Tema 2.1. | OcHOBHBIE CBEICHUS O CTPOCHUU aTOMOB; KBAHTOBBIE UHCIIA.

Tema 2.2. | Ilepuoguueckuii 3akon JI.JMI. MengaenceBa, CBs3b MEPUOIUYECKOM CHCTEMBI CO
CTPOEHHEM aTOMa.

Tema 2.3. | Xumuueckas CBsI3b, BHAbI XUMHYECKOM CBSI3U.

Tema 2.4. | MeTon BalCHTHEIX CBSI3¢i, KOBAJICHTHAS CBS3b.

Tema 2.5. | MeToa MOJEKYISIPHBIX OpOUTANICH.

Tema 2.6 | HeBaseHTHBIE THIIBI CBSI3€H: MOHHAS CB3b, METAIUIMYECKAs CBS3b, BOIOPOIHAS
CBsI3b, CUJIBI BaH-nep-Baanbca.

Paznen 3 | Xumunueckue cuctembl. OOImMe 3aKOHOMEPHOCTH XUMHYECKAX TTPOIIECCOB.

Tema 3.1. | DHepreTnka XMMHYECKHX IPOIECCOB, BHYTPEHHSSI JHEPrHs, TEIIoBOH 3ddekr
XAMHYECKUX peakuui, 1-#, 2-i, 3-i1 3aKOHBI TEPMOJUHAMHKU. DHTPOMUS, KaK
(YHKIUS COCTOSIHUS, YHTATBINS. XUMHWYSCKHH MTOTEHITHAI.

Tema 3.2. | Dueprus ['mbOca, HampaBICHHOCTh XWMHYECKHX IIPOIECCOB, XUMHYECKOE U
(azoBoe paBHOBECHE.

Tema 3.3. | CkopocTh XMMHYECKOW pPEaKIK W METOJbl €€ PErylTUpOBaHUs, 3aKOH JICHCTBUS
Mmacc.

Tema 3.4 | DHeprus aktuBaiuu, ypaBHeHue Apperuyca, npasuio Bant-TI'odda, karanrnzaTops
U KaTanuTuyeckue cucrteMbl. OCHOBHOW MOCTYJAaT XUMHUYECKOHM KUHETHKH,
KAHETHYECKOE ypaBHEHHE. BimsHue TemmepaTypbl Ha CKOPOCTh XUMHUYECKOU
peakuuu, ypaBHeHHE AppeHuyca. MexaHu3M MPOTEKAHUSI KaTaJTUTHUYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHiun Jlelllarense.

Tema 3.5 | PacTBOpBI, JUCIIEPCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHS COCTaBa pPacTBOPOB.
TepMomMHaMUUeCKue  XapakKTEpPUCTHKU  Ipollecca oOpa3oBaHHWS  PacTBOPOB.
CunbHble U crna0ble 3JEKTPOJIUTHI, MOHHBIE PAaBHOBECHS B BOJHBIX PAcTBOpaAX,
MPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6 | DiekrponuTrHYecKas AUCCOLUAIUS, BOJHBIE PACTBOPHI DJIEKTPOIMTOB, BOJIOPOIHBIH
noKazaresb, peakiiui OOMeHa, TUIPOIN3 COTEH.

Tema 3.7 | CpoiicTBa pa3daBiIeHHBIX PACTBOPOB HEIJIEKTPOIMTOB, KOUIMTaTHBHBIE CBOWCTBA
pacTBOpPOB, 3aKOHBI Payns.

Paznen 4. | OCHOBBI JIEKTPOXUMHUYECKUX MTPOLIECCOB.

Tema 4.1. | OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

Tema 4.2. | XumMuuecKkrne WMCTOYHHKHA DIIEKTPUYECKOTO TOKA. ['aJbBaHUYECKHE DIIEMEHTHI,
CTaHJAPTHBIE DJEKTPOJHBIE IMOTEHUHANbI. J[BOWHOM DJIEKTPUYECKUUN  CIIOM.
VYpaBHenue HepHcra. PaBHOBecHBIN. OiekTpoaHbli moreHuHan. CTaHAapTHBIN
BOJIOPOJIHBIN 3JIEKTPO/I.

Tema 4.3. | Dnekrponu3, 3akoHbl Dapases.

Tema 4.4 | Kopposus. MeToJibl 3alldThl OT KOPPO3HH.

Paznen 5. | CBolicTBa NpOMBIIUIEHHO- BaXHBIX 3JIEMEHTOB U UX COEIUHEHUM

Tema 5.1. | Kinaccel XMMHYECKUX COCAMHEHUM, CBOMCTBA MTPOMBIITICHHO BaXKHBIX 3JICMEHTOB U

ux coeauHeHnit KommosummonHble Marepuainbl. Kepmetwl, ¢ymnepeH, kapOuH.
Coeaunenus tuna kpayH-3¢gupoB. CynpamosieKkyaspHbie TOpQUPUHOBBIE CHCTEMbI




Howmep N
HazBanue u conep:xanue pa3aesoB U TEM JEKIHOHHBIX 3aHATUN
pazznena
Y KOMILJIEKCHI KaJIMKCApeHOB. MOJIEKYIIIPHBIE U CYIIPaMOJIEKYIISIPHBIE MAlllHBI.
Tema 5.2. | Xumuueckass uaeHTUGUKAIMS. METOIBI XMMHYECKOTO HCCICIOBAHMS W aHAIN3a
BEIIECTB U UX IpeBpameHuii. KayeCTBEHHBIN U KOJTMYECTBEHHBIN aHAIN3
4.3. Tlpakruueckue (CeMUHApPCKUE) 3aHSITUS

TeMbl MpaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh NMPUBEACHBI B TA0NIULIE O.

Tabnuua 5 — [paktuyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 HuX Ne
Ne | Temsl mpaktrueckux | DopMbl MpakTHYECKUX | TPyTOEeMKOCTh, |MpPaKTUYECKOH |pasiena
/11 3aHATUU 3aHSATUHI (uac) MMOJITOTOBKHU, | JIUCITUII
(uac) JIUHBI
Y4eOHBIM IJIAaHOM HE MTPEyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh TTPUBEICHBI B Ta0HIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U KX TPYTOEMKOCTh
W3 Hux Ne
Ne TpynoeMKoCTh, | MpakTUUECKOW | paszena
HaumMeHnoBanue mabopaTopHBIX paboT
n/m (gac) MOJATOTOBKHU, | JUCLHII
(gac) JIMHBI
Cemectp 1
1 | CrexmomeTpudecKrue 3aKOHBI. 2 1 1
dyHIaMeHTaTbHbIE TTOHATHS U 3aKOHBI
xumun. CriocoObl OITpeIeICHH S KOJIMYeCTBA
BCIICCTBA
2 | DxBHBaJICHT. 3aKOH SKBUBAJICHTA 3 2 1
3 | TemtoBoii aipekT (FHTATBITHS) XUMHUIECKON 4 2 3
peakiuu
4 | XuMUYeCcKue peakiiu, BHI3bIBAIOIIIE 4 2 4
3JIEKTPUUYECKUI TOK. DJIEKTPOAHBIE
MTOTEHIMAJIBI U DJIEKTPOABUIKYIIME CHIIBI
5 | Koppo3us meramion 4 2 4
Bcero 17 9

4.5. KypcoBoe npoekTrpoBaHue/ BBIIOIHEHNE KypcOBOM pabOThI

Y4eOHbBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs

Bu el camocTosiTenbHOM paboTh U €€ TPYIOEMKOCTh MPUBEAEHBI B TabauLe /.




Tabnuna 7 — Bugbl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosTenbHOM paboThI
qac qac
1 2 3
N3yuenmne TeopeTnyeckoro MaTepuaa
47 47
mucuutauHb (TO)
Kypcosoe npoexruposanue (KI1, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Beimonnenune pedepata (P)
[ToaroroBka K TEKylEeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Homammee 3ananue (/13)
KoHnTposibHbIe paboThl 3a0uHKKOB (KP3)
[ToaroroBka K MpoOMeXyTOYHOU
arrectaruu (I1A)
Bcero: 57 57

5. Tlepedenb yaeOHO-METOIMUECKOTO OOECIIEUEHU S
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)
Y4eOHO-MeToANYeCKue MaTepuanbl A CaMOCTOSTENbHOM paboThl OOY4arONMXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb eYaTHBIX U IEKTPOHHBIX YIEOHBIX HU3TaHUI
[lepeueHp MEYAaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUH MPUBEIEH B Tabnuiie 8.

Tabnuia 8— [lepedeHp neyaTHbBIX U ANEKTPOHHBIX YUEOHBIX M3AaHUN

KomyectBo
SK3EMIUBIPOB B
[np/ URL amgpec bubnuorpaduueckas cchuika oubnmorere (Kpome
AMEKTPOHHBIX

SK3EMILIPOB)

Xumust. OCHOBHBIE
CTEXMOMETPUUECKUE 3aKOHBI,
CTPOCHHME BEIIECTBA,
TePMOAMHAMHUKA, KHHETHKA,
pPacTBOPBI, SIEKTPOXUMHUS: YIeOHOE
nocobue/ T. E. Kpesutosa, T. U.
®domuuena; C.-IletepO. roc. yH-T
A’POKOCM. MPUOOPOCTPOCHHUSL. -
Cankr-IletepOypr: Uzn-so I'VAIL
2020.- 148 ¢

54K85

T. U. ®omuuera, OCHOBHBIE
3AKOHbBI XUMUU. VYuebHo-
METOYECKOe TTOCOOHEe JIIst
54076 CTYACHTOB BCEX CHEHHAIBHOCTEH U | 5
Bcex HampasieHui. CII6.: 'YAII,
2021. 28 c.

T.A. ®omuueBa, XNUMUA

54076
Ctpoenue aToMa u




XUMHYCCKasi CBA3b

YuebHOo-METOAUYECKOE IT0CO0He
JUTSI CTYZIEHTOB BCEX
CIIEI[UAIBHOCTEH 1 BCEX
HanpasieHuii. CI16.: TYAII, 2022.
34 c.

54E78

Epoxun FO.M. Xumwus nmis
npodeccuii ¥ CrenuaibHOCTEH
TEXHUYECKOTO M €CTECTBCHHO-
HAy4YHOTO MpoduiIeh: yaeOHUK [
CIIO]/ KO. M. Epoxun, W. b.
Koganesa. - 7-e uzn., crep. -
Mocksa : Akagemus, 2020. - 496 c.
: mi. - (IlpodeccronansHOE
oOpazoBaHue.
O0mmeobpazoBaTeIbHBIE
JTUCHMILINHBI). - Bubmmorp.: c. 492.
Nmeer rpud ®I'AY "OenepanbHblit
WHCTUTYT Pa3BUTHUS 00pa30BaHU

14

https//urait.ru/bcode/512502

I'munuka, H. JI. OOmas xumus B 2 T.
Tom 1 : yueOHUK 17151 BY30B /

H. JI. 'nunxka ; nox penakuuen

B. A. Ilonkosa, A. B. babkoBa. —
20-e u3n., mepepad. u om. —
Mocksa : U3natensctBo FOpaiir,
2023. — 353 c. — (BpIcmiee
obOpazoBanue). — ISBN 978-5-
9916-9353-0. — Tekcr :

AJIIEKTPOHHBIN

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

O6us xumust. Teopus u 3a1aun :
yuebnoe nmocodbue/ H. B. Koposus,
H. B. Kynemos, O. H. I'onuapyk [u
Ip.] ; mox penakuuen H. B.
KopoBuna, H. B. Kynemosa. — 3-e
u3., crep. — Cankr-IlerepOypr :
Jlanp, 2018. — 492 c. — ISBN
978-5-8114-1736-0. — Tekcr :

AJIEKTPOHHBIN

httpsv//urait.ru/bcode/444652

[Ipaxtrikym 10 OOIIEH XUMUU :
ydeOHOe rmocodue s
aKaJeMUYECKOro OakaiaBpuara /
H. JI. 'nunka, B. A. ITonkos,

A. B. babkos, O. B. HecrepoBa. —
Mocksa : U3natensctBo FOpaiir,
2019. — 248 c. — (bakamnasp.




AKazeMHUYeCcKuil Kypc). —
ISBN 978-5-9916-4058-9. — Texker
: DJIEKTPOHHBII

Huxonsckuii, A. 5. O6mas u
HeopraHnudeckas Xumus B 2 T. Tom
2 : yaeOHUK 17151 BY30B /

A. b. Hukobckui,

A. B. CyBopoB. — 6-e u3sf., ucrp. u
https://urait.ru/bcode/512755 no1. — MockBsa : U3naTenscTBo
IOpaiit, 2023. — 378 c. —
(Beiciee obpazoBanue). —

ISBN 978-5-534-09096-3. — Tekct

: DIIEKTPOHHBIN

I'enspman, M. U. Xumus : yaeOHUK
/M. N. T'enbdman, B. I1.
KOctparoB. — 4-e uzn. — CaHkr-
https://e.lanbook.com/book/210221 [letepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. —
Texkcr : anexrponHbI // JlaHb :
3JIEKTPOHHO-O0MOIMOTEUHAs
cHCTeMa.

7. IlepeyeHb >JIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
nH(OpMamOHHO-TEJIEKOMMYHUKAITHOHHOH ceTn «IHTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHUKalMOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOEHHUS JHCIHILIMHBI
npuBeJieH B Tadmuie 9.

Tabmuna 9 — IlepeyeHb SJEKTPOHHBIX O00pa3oBaTENIbHBIX PECYPCOB HMHGPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOM ceTH «/HTepHEeT»
URL anpec HaunmenoBanue

http /Amww. xumuk. ru/ Caiit 0 xuMuu

http//Awww.hemi.nsu.ru | OCHOBBI XUMHUU: 00pa30BATEIbHBII CAUT /IS CTYICHTOB

8. Ilepeuenp MHGMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeyeHbp MPOrpaMMHOIO OOECHEUCHHS], HCIOIB3YeMOTO IIPU OCYIIECTBICHUH
00pa3oBaTEeNBHOIO MpoLecca M0 TUCIUIIIMHE.
[lepeueHp MCMOTB3YyeMOTO TIPOTPAMMHOTO obecrieueHus mpeacrasieH B Tadmmie 10.

Tabmuna 10— Ilepeyenb nporpaMMHOro odecreueHus

No i/t HaumenoBauue

MS Office u MS Windows

8.2. IlepeyeHp 1H(OPMaIIMOHHO-CIIPAaBOYHBIX CUCTEM,HCIOJIb3YEMBIX pu
OCYILIECTBIICHHH 00pa30BaTEIbHOTO MPOIecca 110 TUCIUILINHE

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

Tabnuua 11— Iepedenp nHPOpMaIIMOHHO-CITPABOYHBIX CUCTEM



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

Ne i/t HanmenoBanue

He npengycmoTpeno

9. MarepuanpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepUalbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOH Ui  OCYIIECTBICHHS
00pa3oBaTenpHOTO Tpollecca Mo JUCIUILTNHE, MPEJCTaBIIeH B TabnuIel 2.

Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUYECKOM 0a3bl

Ne HaunmeHnoBaHue cocTaBHOM YacTH Howmep aymutopuu
n/m MaTepHATbHO-TEXHUYECKON 0a3bl (Tpu HEOOXOAMMOCTH )
1 MynpTuMeauiiHas JEKIUOHHAS AyIUTOPUS yi. I'acremno, 1. 15,

aymutopust Ne32-02

2 | YuebHas aynurtopus s gabopatopHbix 3aHaTHi. OcHamenue: | ya. lacremno, 1. 15,
JlaGoparopHble TPUOOPHI: IJICKTPOHHBIC Bechbl, TpubOop st |  aymuropus Ne33-04
OTIpe/ieNIeH U sl MOJIAPHON Macchl 3KBHBAJIEHTa MeTallia, mpuodop
st onpenenenus  IJIC  ranbBaHMYECKOTO — DJIEMEHTA,
KaJopumerp,  Jlaboparopusie  PH-merpel,  uentpudyra,
pedpakromerp, CIIeKTPOOTOMETD, YCTaHOBKa UIs
TUTPOBAHU S, MUJUIUBOJIBTMETP.

10. OmuenouHble CpeACTBa AJIS IPOBEIEHUS POMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEICTBIUII MPOBEICHHS IPOMEKYTOYHOH aTTecTalluu
oOyyaronmxcsi 1Mo AUCIUIUIMHE MpuBeeH B Tabauie 13.
Tabmuma 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIsl TPOBENICHUS IIPOMEXKYTOUHOM aTTecTaluu

Bug npomexxyTouHoil aTTecTannu ITepeyeHb OLIEHOYHBIX CPEICTB
JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
Tectsr;
3amaun.

10.2. B xauecTBe KpUTEpPHEB OIICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIINI OOyJalronMMUCS TPUMEHSETCS S-OauTbHas IKaia OIEHKH CHOPMUPOBAHHOCTH
KOMIIETeHIIN, KoTopas mpuBeaeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIOJIb30BAThCS
100-6annpHass  mKaJia ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl  YHHUBEPCHTETa,  IMpaBUJIa
UCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kpurtepuu orieHku ypoBHS CPOPMHUPOBAHHOCTH KOMITETECHIIHI

O11eHKA KOMIIETEHIINT

XapakreprcTika CQOpMUPOBAHHBIX KOMIIETCHIIMI

S-OauibHAs TKAIA
— oOyyaronmiicss TIIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;
— YBEPEHHO, JIOTUYHO, TIOCIIEIOBATENIBHO U TPAMOTHO €T0 U3JIaraeT;
OTIHOY — ONHMpAsCh HA 3HAHHMS OCHOBHOM H JONOIHHTENBHOM JUTEPaTypsl,
GaTICHOY TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C TPAKTUUECKON

JIeSITEIbHOCTBIO HAIPaBJICHUS,

— yMenio 00OCHOBBIBAET M APTyMEHTUPYET BBIJIBUTAEMBIC UM UJICH;
— enaeT BBIBOALI 1 00OOIIECHUS;

— cBOOOJTHO BJIAJICET CHCTEMON CIEITMAIM3UPOBAHHBIX ITOHSITHH .




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 [lepeuenb BOMpOCOB (3a/1a4) IS SK3aMEeHa Koz
WHJIMKaTopa
Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO
Bomnpocs! (3ampaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmmma 16 — Boripock! (3amaun) uist 3avera / quddp. 3adera
Ne i/ [lepedyens BompocoB (3amad) aus 3auera / nud. 3agera Kon
WHJIMKaTOpa

1. Paccunraiite, kKakoit 00BeM MPHU HOPMATBLHBIX YCIIOBUSX 3aHUMAIOT OIIK-1.Y.1
10 MoJib aMMHUaKa: .... J1. (BIUcaTb 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
YUCJIOM ... . (HEHTPOHOB)

6. [lepeuncnute coctaB siapa docdopa: coaepx ut ... mporoHoBu ... | OIIK-3.3.1
HEUTPOHOB.

(BmucaTh ymcsa 15 npoToHOB U 16 HEHTPOHOB)




[lepeuncinute, KaKkue KBaHTOBBIE UK CIIa MOJTHOCTHIO XapaKTEPU3YIOT
9JIEKTPOHHYIO OpOUTaNb ..., ... H ... . (BOMUCATH n, £, m)

OIIK-3.3.1

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

OIIK-3.3.1

Cdopmynupyiite Ilepnogmueckuii 3akon JI.M1. Menneneesa.
OTBeT: CBOMCTBA XUMHUECKUX 3JIEMEHTOB, a TakKe (OPMBI 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 CTENIEHH MPOSBIISIIOTCS HEMETAIIIMYECKHE 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 u3MeHeHnue 3uTponuu B peakunu 2H; (r) + O (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.

Oxapaxrepu3syiTe, Kak Ha3blBacTCs peaklus, IPOTEKaHUE KOTOPO
COIIPOBOKIAETCSI MOIVIOLUICHUEM SHEPIUU: ... . (AHIOTEPMHUECKOMN )

OIIK-1.¥.1

17.

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

OTBeT: moBbIaeTcst Ha 30 rpaaycoB.

OIIK-1.¥.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-1.¥.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-1.¥.1

20.

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

XUMHUYCCKOTO PpaBHOBECHUA  IIPU

OIIK-1.¥.1

21.

Oxapaxrepu3yiiTe CMeIEHHEe XUMUYECKOTO paBHOBECHS IPU
MOHWKEHUU TeMIiepaTypsl o npunmumny 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-3.3.1

25.

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

OIIK-3.3.1

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.¥.1

29.

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

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

OIIK-1.¥.1

30.

Oxapaxrepu3yiiTe Ipoleccht, IpOTEKarolel npu
3JIEKTPOXUMHUYECKON KOPPO3UHU B CUCTEME "MarHui - 0J0oBO" B
KUCJION CpeJie Ha KaToJe.

Otser: Ilpu aneKTpoXuMHUUecKoll KOPPO3UH B CUCTEME "MarHui -
0JIOBO'" B KHCJION cpejie Ha KaTtojie oopasyercs Hy.

OIIK-1.V.1

31

Kondurypamms kakoil 13 MpeayioKeHHBIX YaCTUIl COOTBETCTBYET
3JICKTPOHHOM KOH(UTYpAllMK aToOMa aproHa: OpOMHUI-UOH, HOH
KaJIusi, MOH cepebpa? (BIHUcaTh MOH KajIus)

OIIK-3.3.1

32

Kaxolt 3 ykazaHHBIX XUMHUYECKHUX 3JIEMEHTOB 001aaeT Haubosee
BBIPAKEHHBIMU METAININYECKUMHU CBOMCTBAMU: JINTUI, ATFOMUHHUI,
KaJInii, HaTpuii? (B CATh KaJIHil)

OIIK-3.3.1

33

XapaxkTepHble YepThl HEMETALJIOB — OKHCIIMTEIIbHBIE CBOMCTBA.
Kaxkoe 13 yka3aHHBIX BEIECTB 00JIAaCT CAMBIMHU CHIIbHBIMH
OKHCJIMTEIbHBIMU CBOMCTBAMHU: UO/I, XJIOP, cepa, celeH? (BIucarhb
XJI0p)

OIIK-1.V.1

34

Kakoe 13 BeIecTB SBJISIETCS OJJHUM M3 OCHOBHBIX OKHCIUTEICH MPU
KOPpPO3HWU: HUTPAT HATPHUS, YIIIEKUCIIBIM a3, OKCUJI MarHus,
KUCTIOpO/. (BIHCATh KUCIOPO.IT)

OIIK-3.3.1

35

Kakas u3 npeuioskeHHbIX KUCIIOT SIBJISIETCS HEPACTBOPUMON B BOJIE:
cepHas, pocopHas, cossHas, KpeMHEBas1, yKkcycHasi? (BIHCATh
KpEeMHEBasI)

OIIK-3.3.1




[lepeuenr TEeM Uil KypcOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pPabOThI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuna 17 — Ilepedyenb TeM 1151 KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS KYpPCOBOM pabOTHI

No 11/ [IpuMepHBIit TIepeveHb TeM JIJIsl KypCOBOTO MPOSKTHPOBAHUSI/BBITIOTHEHHS
o /i .
KypCOBOIl pabOThI

Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO

BOHpOCBI JJISL HpOBCI[eHI/IH HpOMG)KyTO‘IHOﬁ arTeCTallinl B BHUIC TCCTI/IpOBaHI/ISI
npecTaBeHbl B Tadmuie 18.

Tabmuma 18 — [IpuMepHBIii TepevYeHb BOPOCOB JIJISl TECTOB

Ne IIpuMepHBIN ITEpedYeHb BOIIPOCOB JIS TECTOB Kon
n/m WHIMKATOpa

1. | OxapakrepusyiiTe MOJHYIO SHEPTUIO ANEKTPOHA C TTOMOIIBIO OIIK-3.3.1
KBAHTOBBIX YHCEIL: ...
1) L um

2) nu my

3) mg umg

4) nu l

2. | Oxapakrepu3yiiTe aToM, UMEIOUMI 3JIEKTPOHHYIO (opmyiy OIIK-1.V.1
15225%2p°®3523p®3d %4524 p®4d®5s?, o KoMMUECTBY BaeHTHBIX
JIIEKTPOHOB: ...

1) 3

2) 2

3) 9

4) 5

3. | OueHuTe >AEKTPOOTPUIIATETHHOCTD AJIEMEHTOB. YKaXUTE Hauboee OIIK-1.V.1
AIEKTPOOTPULIATENIbHBIN JIIEMEHT CPEIU MPEACTABICHHBIX:
1) xmop

2) ¢rTop

3) cepa

4) Kanwmii

4, Pacnionoxxute 3nemenTs [IA moarpymnel B NOpsiiKe YCUICHUS OIIK-1.V.1
MeTaJNIMYeCKUX CBOMCTB. (Oepuiunii Be, marauii Mg, kaneuuii Ca,
cTpoHuuid Sr, 6apuii Ba, panuii Ra). AprymeHTUpyHTE OTBET

OTtser: Be, Mg, Ca, Sr, Ba, Ra. Meraiumnyeckue cBOCTBa
YCHJIMBAIOTCS MO TPYIIIE MEPUOANYECKON CUCTEMBI CBEPXY BHHU3.

5. | Oxapakrepu3yiiTe XMuMHYECKYI0 CBs3b B xiopuae kanblus CaCly; OIIK-3.3.1
1) HemoussipHas KOBaJCHTHAsI
2) mousipHas KOBaJCHTHAsI
3) uoHHas

4) wmeraMyecKast

6. | Onpenenure, Kakoil ra3 B crparocepe OTPUIBTPOBBIBAET YacTh U3 OIIK-3.3.1
COJIHEYHOTO YNIBTPauOIETOBOIO M3IydeHUs U 00eCIeUnBaeT
3(GPEKTUBHYIO 3alUTY OT JIy4EBOI'O MOPAXKEHUS KUBBIX CYILECTB
1) renmii

2) 030H

3) kuciopoma

4) wmeraH




7. | Beibepure MeTaiuTypruueckuii mpoiecc, B Koropom Metast moiyded B | OIIK-3.3.1
pacIIaBJIeHHOM COCTOSHUM Ha3bIBACTCH:
1) BbIILIaBKa
2) 00XxHr
3) TUpoKanMBaHHE
4) TmeHa pa3MeIICHHS
8. | Oxapakrepu3yiiTe cTpoeHHe aTomMa Bojoposa. Snpo aroma Bogopona | OIIK-3.3.1
COCTOUT U3:
1) 1 nporon
2) 1 nportoHn + 3 HelTpoHA
3) 1 HeiTpoH
4) 1 anexTpoH
9. | Chopmynupyiite  u3MmeHenwe  TepmoauHamuyeckod  ¢ynkumum | OIIK-1.V.1
SHTPONMHU CHUCTEMBI: JK30TEPMHYECKAas PEAKIIUS XapaKTephu3yeTcs
YCIIOBHEM ...
1) AH>0
2) AQ>0
3) AH<0
4) AS >0
10.| BcmomHuTe crnencTBue M3 OCHOBHOTO 3aKoHa TepMoxumum - 3akoHa | OIIK-1.V.1
['ecca: pacuer M3MEHEHUs SHTAIBIHNHU B XOJ€ XUMHUUYECKOH pEaKiuH,
npotekatoueil mo ypasuenuto 2A + 3B = C + 4D, umeer Buz;: ...
1) AH " )uw=(AH ¢ + AHp) - (AHa + AHg)
2) AH" pum= (AHc + 4 AHp) - (2 AHA + 3 AHg)
3) AH0 p-mun = (AHc +4 AHp) + (2 AHa + 3 AHp)
4) AH .= (AHa + AHg) + (AHc + AHp)
11.| ChopmynupyiiTe Ha3BaHUE 3aKOHA, COTJIACHO KOTOPOMY B PaBHBIX OIIK-3.3.1
0o0BeMax pa3nMYHbBIX TA30B, B3ATHIX MPHU OJUHAKOBBIX TEMIIEPATypax U
JABJICHUSX COACPIKUTCS OJTHO U TO YK€ KOTUYECTBO MOJICKYII:
1) sakon I'eii JIroccaka
2) 3aKOH ABOrajapo
3) 3axoH ['eHpu
4) 3akon I'ecca
12.| Oxapaxrepu3yiiTe HUCIOJIB30BaHHE BOJOPOTHOTO MTOKA3ATENs s OIIK-1.V.1
OILICHKU KUCIIOTHOCTH cpefibl. Krcmora MOXKeT MMETh CIe YoM
MoKa3aTenb:
1) pH=7
2) pH=9
3) pH=11
4) pH=5
13.| Oxapaxrepusyiite IeliCTBHE HHINKATOPOB B CPellaxX C PA3THMIHOMN OIIK-3.3.1

KHCIIOTHOCTBIO: DeHondranenH B pacTBOpax Mmeao4eil CTaHOBUTCSE:
1) MaJauHOBBIM

2) CUHUM

3) KpacHbBIM

4) KEATHIM




14.

JlaiiTe Ha3BaHWE OTPUIATEIIBHO 3aPSHKEHHBIX HOHOB:
1) xaTHOHBI

2) TPOTOHBI

3) aHHOHbBI

4) HeHTpOHBHI

OIIK-3.3.1

15.

JlaiiTe Ha3BaHUE MOJIOKUTENBHO 3APSKEHHBIX NOHOB:
1) KaTHOHBI

2) TlpoToHsI

3) aHUOHBI

4) HeHTpOHBHI

OIIK-3.3.1

16.

CocTaBbTe CXeMy TaJIbBAHMYECKOTO 3JIEMEHTA, Ha KOTOPOM MPOTEKAET
KaTOJIHBIN MPOILIecC Fe?* + 2e = Fe°
Otser: Mg | MgCl; || FeSOq | Fe

OIIK-1.¥.1

17.

I[NepeuncauTe-OKHCINTENBHO-BOCCTAHOBUTENBHBIE IPOIIECCHI Ha
BIIEKTPO/IaX MPH paboTe TaIbBAHWYECKOTO JIEMEHTA CO CIIEIYFOIIECH
cxemoii: Fe | Fe(NO3)2 || Pb(NO3)2 | Pb

Otser: Fe® —2e = Fe?* Pb?* +2e = P’

OIIK-1.V.1

18.

CddopmynupyiiTe onpeeneHne JIEKTPOIHOTO MOTEHIIHAA!
MIOTEHIIM A, yCTAaHOBUBIIMICS

1) Ha rpaHUIlE MEXTY TOBEPXHOCTHIO METAJIa U BHYTPEHHUM CIIOEM
MeTaa.

2) Me3K/Ty MOBEPXHOCTHI0 MeTAJIA U GJIM3JIeKAMM CJI0eM
pacTBoOpa B IBOMHOM 3JIe KTPHYECKOM cJI0e.

3) Ha MOBEPXHOCTH METAJUIa TIEPE]] €T0 MOTPYKEHHEM B PACTBOP.

4) mpu coeTMHEHN U MeTaJlIa C IPYTUMU METallJIaMH.

OIIK-1.¥.1

19.

OxapakTepu3yTe MpoLECChHl, TPOTEKAOIIME MPH IIEKTPOXUMUYECKOU
KOpPO3UH B cHCTeMe "IIUHK - cepedpo"". B kucnoit cpene Ha aHoze
obpa3syercs ...

1) Zn2+

2) Ag'

3) H

4) OH

OIIK-1.V.1

20.

BriGepute MeTa1, KOTOPbIi MOXKHO MCIOJIB30BATh B KAUECTBE
KaTOJIHOTO MOKPBITUS JUISl 3aUMTHI OT KOPPO3UN KaIMUSL:

1) Mg

2) Mn

3) Co

4) Cr

OIIK-3.3.1

21.

Oxapakrepu3yiTe MpolecChl; B TATbBAHUYECKOM JJIEMEHTE
BonrwTa, cocTosmeM M3 MMHKOBOM M MEIHOM IJIACTHH,
MOTPYKCHHBIX B paCTBOP CepHOfI KHUCJIOTHEI.

YKa)KI/ITe, KaKre€ MpoueCChl MPOTCKAIOT Ha 3JICKTPOAax 3TOro
TAJIbBAHUYCCKOTO 3JICMCHTA.

1) A:Zn-2& —>Zn** K:2H" +2¢& — H»

2) A:Cu—2&— Cu**K:2H" +2& — H,

3) A:Cu-28— Cu®"K:Zn*" +28& — Zn

4) A:Cu-2¢&— Cu** K:2H,0-4&— O, +4H"

OIIK-1.V.1

22

OueHnTe Ha OCHOBAaHMU pacyeTa MOJISIPHOW MacChl, CKOJIBKO MOJIEH

conepxutcs B 200 r ruipokcuaa HaTpus?
1) 9;

OIIK-1.V.1




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

23

Omnpenenurte Ha OCHOBaHUH (HOPMYIT JUTS pacueTa BOAOPOIHBIIH
nokazarens pH 0,001 M pactBopa NaOH:

11;

2) 3;

3) 11,

4)7.

OIIK-1.V.1

24

CdopmynupyiiTe Ha OCHOBaHUH OCHOBHOTO 3aKOHA TEPMOXHUMHH -
3akoHa ['ecca- OT yero 3aBUCHUT TEIIOBOM 3(deKT peakunii,
MPOTEKAIOUMX MPH MOCTOSHHOM 00bEME HIIU IaBJICHUH:

1) oT HAYaILHOTO0 U KOHEYHOI'0 COCTOSIHMS XMMHYeCKOM CHCTEeMBbI;
2) OT HPOMEXKYTOUHBIX CTAAUI XUMUUYECKON peakiuu;

3) OT HaYaJIBHOTO COCTOSIHHS XMMHUUYECKOW CHCTEMBI;

4) OT KOHEYHOTO COCTOSHHSI XUMHUUYECKOH CHCTEMBI.

OIIK-1.V.1

25

KoncTatupyiiTe Ha OCHOBAHUYM TEOPUU IIEKTPOJIUTHYECKON
JUCCOLMALINY, KAKHE U3 YKA3aHHBIX BELIECTB SBJIAIOTCS CUIIBHBIMU
JJIEKTPOIUTAMU

1) HF, NaOH

2) HNO3, HsPO4

3) KOH, H2SO4

4) HCI, H,O

OIIK-1.V.1

26

-Knaccuummpyiite c1ox)HbIe BEIIECTBA, KOTOPHIE COCTOAT U3 aTOMOB
BOJIOPO/Ia, CITOCOOHBIX 3aMEIIATHCSI HAa HOHBI METAJLIA, U KHCIIOTHOTO
ocTaTka

1) Kucaorsl

2) Comn

3) OcHoBaHus

4)  Oxcunasl

OIIK-3.3.1

27

CdopmynupyiiTe Ha3BaHUE CIOKHOTO BEIIECTBA, COCTOSINETO U3
MOHOB METaJlJIa U KHCIOTHOTO OCTaTKa

1)  Kucnotsr

2) Coau

3)  Oxcumapl

4)  OcHoBaHuA

OIIK-3.3.1

28

[IponmmrocTpupyiiTe, YTO MPOUCXOAUT CO CKOPOCTHIO OOJIBIIMHCTBA
XHMHYECKHX PEaKIHil IPH MTOBBIICHHH TeMITepaTyps Ha kaxpie 10 °
C

1) BO3pacTraer 5-7 pas

2) Bo3pacrtaer B 10-12 pa3

3) noBbimaeTcs B 2-4 pasa,

4) yMeHblIercs B 5-7 pas

OIIK-1.¥.1

29

Vkaxure, Kak IeHCTBYET HA CKOPOCTh XUMHYECKON PEAKIIUU
YBEIMYEHUE SHEPTUHN aKTHUBALUU

1) He3HauuTenbHO yMEHbBLIAETCS;

2) Pe3ko Bo3pacraer;

3) He usmensiercs

4) YMeHbIIAeTCSl pe3Ko;

OIIK-3.3.1

30

Onpenenure, YeMy paBHSICTCS CTaHIAPTHAS SHTAIBITHS 00pa30BaHUS
ra3zoo0pazHoro Bojopoja mpu 298K:

OIIK-1.V.1




1) +100 x/x/moib;
2) -16 xJ]x/Mob;
3) -22 xJ[x/Moib;
4) 0 x/I:x/™MoJb

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AUCHMUIUIMHE OOYYaIOUMXCS 3a04HON (HOPMBI
oOy4eHusi, mpeacTaBieHbl B Tabmuie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PaOOT

No i/m IlepeueHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroauueckue  MaTrepuaibl,  OMNPENCNAIONME  MPOLEAyphl  OIEHHUBAHUSA
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpXKaTCs B
JIOKAJIbHBIX HOPMAaTHUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK H  MPOUEIYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTECTAllMU OOYJaIOUXCS
I'VAIL

11. MeToanyeckue yKazaHusi /sl 00y4alOIMXCH M0 0CBOE HUIO M CUMIIJIMHbBI

11.1. MeTonnveckne yKasaHus 1JIsl 00y4aOLMXCS 110 OCBOCHHUIO
JIEKIIMOHHOT'0 MaTepuaJia.
OcHOBHOE Ha3HAuEHHE JICKIMOHHOTO MaTepraia — JOTMYECKd CTPOIHOE, CHCTEMHOE, ITyOOKOe

U sICHOE H3JIOKEHHE ydeOHoro marepuana. HasHadeHHe COBpPEMEHHOW JIGKIMH B pPaMKax
TUCHUILIMHBL HE B TOM, 4YTOOBI MOJYYUTh BCIO HHQOpPMAIUMIO MO TEeME, a B OCBOCHHH
GyHIaMEHTAIBHBIX MPOOJIEeM JWCHUIUIMHBI, METOJOB HAyYHOTO TIIO3HAHUS, HOBEHIIMX
JTOCTHIKEHUW HaydyHOUM MbIciau. B ydeOHOM mpoliecce JEeKIHs BBIIOJIHSIET METOI0IOTHYECKYIO,
OpPTraHU3AIMOHHYI0 M MHPOPMAUHOHHYIO (yHKIHU. CTPYKTypa MPEIOCTABICHUS JICKITMOHHOTO
MaTepuaina: JEeKIUW coriacHo pazaenam (tabm.3) u Temam (Tabm.4). Jleknus packpbiBaeT
NOHATUHHBIA anmapaT KOHKpeTHOM oOnacth 3HaHuUsA, €€ npoOsieMbl, JaeT LeIbHOe
IpeICTaBJICHUE O IUCHUILIINHE, TOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JAUCLHUTIINHAMH.

[lnanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYaONMHUCS JEKIIMOHHOTO MaTepuania:

- IIOJIy4EHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— IOJIy4€HHUE OIBbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOAABATEINIEM;

- pa3BUTHE TNPO(PECCHOHATBHO-/ICNOBBIX  KAauyecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUIEHHUSL.

- TOsIBJIEHUE HEOOXOIMMOTI0 HHTepeca, HEOOXOAUMOTO JUIsl CAMOCTOSITEIbHOM paboThI;

- I[OJydyeHUE 3HAHUM O COBPEMEHHOM YPOBHE Da3BUTHUsSI HAYKH U TEXHUKH H O
MPOTHO3€ UX Pa3BUTHUS Ha OnyKaiIme rofpl;

- HAY4UThCS METOJMYECKM 0O0pabaThiBaTh MaTepuan (BBIACIATH IJIABHBIE MBICIU U
NOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSITH HX B  pa3IMYHbBIX
dopMynHupoOBKax);

- IOJy4€HHE TOYHOIO MOHUMAaHHS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHII.

JIEKIMOHHBIA MaTepuag MOXKET COMPOBOXKAATHCA JEMOHCTpPALIMEW CIaWIoB U
UCIIOJB30BAaHMEM PA3JaTOYHOIO Marepuajga MpH IPOBEIEHUU KOPOTKMX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHU S OTACIbHBIX TEMATHK MO TUCIIUIUIMHE.




CrpykTypa mpeaocraBiieHus JIEKIIMOHHOIO MaTepuaa:

Berynienne — 9acThb NeKIuU, 1eb KOTOPOH - 3aMHTEPEcOBaTh U HACTPOUTH AyAUTOPUIO
Ha BOCHpHUSITHE y4eOHOro marepuana. B ero cocraB BXomsT: (GOPMYITHPOBKA TEMbI JCKIIHH,
XapaKTepUCTUKA €€ MPOoQecCHOHATbHOW 3HAYUMOCTH, HOBU3HBI U CTEIIEHHU W3Y4EHHOCTH, L[ETH
JCKIMY; U3JO0KEHUE IUJIaHA JIEKIHMH, BKIIOYAIONIETO HAMMEHOBAHUS OCHOBHBIX BOIPOCOB,
MOJUICKANMX PACCMOTPEHUIO HA JICKI[MHM;  XapaKTepUCTHKAa PEKOMEHIYEeMOW JUTEepaTyphl,
HEOOXOMMON Il OpraHU3allMi  CAMOCTOSATENBHON pPa0OThl CTYAEHTOB; PETPOCIIEKIIMS-
HallOMHHAHUE O BOMPOCAX, PACCMOTPEHHBIX Ha MPOLUIONH IEKIHMU, CBSA3b HX C HOBBIM
MaTepHaoM, yKazaHHWE Ha €ro pojib, MECTO W 3HAYCHHE B JIAHHOW JMUCIIMILUIMHE, a TaKKe B
CUCTEME JPYrUX HaykK.

OcHOBHasl 4acThb - H3JIOKCHHUE COJIEP)KAHUS JIEKIIUU B CTPOTOM COOTBETCTBHUH C
MPEUIOKEHHBIM TUIAaHOM. BKITIOYaeT packpbIBalOUMA TEMYy JIEKIMHU KOHLENTYAJIbHBIA U
dakTHyeckuid Marepuall, €ro aHajiu3 M OILICHKY, Ppa3Iu4HbIe CIIOCOObI apryMeHTaluu W
JTOKA3aTEeIbCTBA BBIIBUTAEMBIX TEOPETHIECKUX MTOJTOKEHUM.

3aKiIoueHue - TOJBEIEeHHE OOIIero uTora JIeKIHH, O0000IEHUE Marepuana,

dopMynHpOBKa BBIBOJOB MO TEME JIEKI[UH; OTBETHI Ha BOMPOCHI CTY/IECHTOB.
Jns Hajiexxalero OCBOCHU s Kypca XMMUU HCIOJIb3YIOTCS CIICUANIbHBIE HATIISTHBIE CPENICTBA, C
MOMOIIFI0 KOTOPBIX MOXHO TEpelaBaTh CTyAeHTaM HHQOpPMAIMI0 O BEIIECTBAX, OOBEKTaX U
cyliecTBe (DM3MYECKUX U XUMHUYECKHX TMpeBpamieHuil. JleMoHcTparus OMmBITOB, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, TaOMUIBI W TIUJIaKaThl C DSHEPIeTHYECKUMHU JHarpaMMaMu
00pa3zoBaHMs MOJICKYJI, PEAKINi ¢ KaTaIM3aTopaMu U 0€3 HUX | T.1I.

OcylriecTBIICHHE KOHTPOJISI 32 BEIEHUEM CTYACHTaMH KOHCIEKTa JIEKIUW; OKa3aHHe
CTyJACHTaM TIOMOIIM B BEJACHUM 3alUCH JIEKUHU (aKIEHTUPOBAHUE H3JIOKEHUS MaTepuaia
JICKIIMH, BBIJEJICHUE TOJI0COM, MHTOHAI[MEH, TEeMIIOM pedyd Haubosiee BaKHON uHQopmanuu,
MCIIOJIb30BAHUE Tay3 JUTsl 3alIMCH TaOJIHII, CXEM)

11.2. MeToauyeckue yKa3aHus AJsi 00y4arommxcsi mo
BbINOJIHE HHIO J1A00PAaTOPHBIX padoT

B xone BeimonmHeHusI 5abopaTopHbIX paboT oOydaroumiics JODKEH YIIIyOUTh H
3aKperuTh 3HAHMS, MPAKTUUECKHE HABBIKH, OBJAJIETh COBPEMEHHOW METOJIUMKOM M TEXHUKOM
HKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJM(UKAIIMOHHON XapaKTePUCTUKOM OOYydJaroIerocs.
BemmonaeHne 1abopaTtopHbBIX paboT COCTOUT M3 SKCIEPUMEHTATBHO-TTPAKTHYECKON, PacyeTHO-
AHATMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUSATHH.

Bemmonnenne nabopatopHbIX paboT oOydaronmMcs SIBISIETCS HEOTHEMIIEMOW YacThIO
U3y4YCHUS IUCHHUIUIMHBI, ONpENeNsieMOl YJeOHBIM IUIaHOM, M OTHOCHTCS K CpEICTBaM,
00€ecTeyrBaIOLIMM peIlieHUE CIEIYIOIMX OCHOBHBIX 3aJ1au 00y4arolerocs:

- TpuUOOpeTeHHE HaBBIKOB HCCIEIOBAHUS MPOLECCOB, SBJICHHH UM OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUTIIIUHBL;

- 3aKperuieHue, Pa3BUTHE M JAETalu3alus TEOPETHUECKUX 3HAHUHM, IMOJIY4EHHBIX Ha
JEKIUSX;

- TOJIydeHHE HOBOUW MHQOPMAILIMU 10 U3ydaeMOW TUCIUTLINHE;

- TpUOOpETeHHE  HABBIKOB  CaMOCTOATENBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopynoBaHueM U MpubOpamu.

3amanue u TpeOoBaHU K MPOBEICHUIO 1a00paTOPHBIX paboT

JUis BeIMOJHEHHS 71a00paTOPHBIX paboT MCHOJB3YIOTCS METOAMUYECKAE YKa3aHHs 10 UX
npoBeneHuto. JlaboparopHas paboTa kak BHUJ Y4€OHOTO 3aHSATHS MPOBOIUTHCS B CHEIUATIBHO
000pyIOBaHHBIX y4eOHBIX JsabopaTopusx. HeoOXOAUMBIMU CTPYKTYPHBIMH 3JIEMEHTaMHU
nabopaTtopHoil pabOTBl MOMHUMO CAaMOCTOSITENBHON JESTENbHOCTH CTYJACHTOB, SIBJISFOTCS
MHCTPYKTaX, IPOBOJUMBIH MpenojaBareiaeM, SKCIepUMeHTalIbHAsl YacTh, a TAKKe OpraHu3alus
00CYKIeHH s UTOTOB BBINOJIHEHMS 1a00paTOpHOil paboTHI.

Crpykrypa ¥ dopma oTdera o 1abopaTopHOU paboTe




Otuer o JnabopaTopHOi pabore wMeeT GOpPMY THIIEPTEKCTOBOTO JOKyMEHTa,
COJIepIKallleTO 3a/laHue Ha Ja0opaTopHyr0 paboOTy, KpaTKue TEOPETHYECKHE CBEICHHS IO TeMe
paboTbl, omucaHue NPHOOPOB, HCHOJIB30BAHHBIX MPH BBIIOJHEHUU pPaOOTHI, PE3yJIbTAThI
BBIYMCIIUTEIbHBIX SKCIIEPUMEHTOB, a TAKKE BBHIBOBI IO UTOTaM MPOJIeIaHHON padoTHI.

TpeboBaHusa K 0QPOPMIIEHHUIO OTYETA O JIA00PATOPHON padoTe

TUTYNBHBIN JMCT OTYETA JOJDKEH COOTBETCTBOBATH MIAOJIOHY, IIPUBEICHHOMY B CEKTOpPE
HopMmaTtuBHOM gokymenTanuu ['Y Al https://guap.ru/regdocs/docs/uch

HopmaTtuBHas nokymeHTamus, HeoOxomuMmass nis odopMIIeHUs, TNpHUBEICHA Ha
antekTpoHHOM pecypee I'VAIL: httpsi//guap. ru/standart/doc.

OdopmiieHre OCHOBHOW 4YacTH OTYETa AOKHO OBITh BBIIIOJIHEHO B COOTBETCTBUH C
I'OCT 7.32-2017. TpeGoBaHusi mpUBEAEHBl B CEKTOpEe HOPMATUBHOW JoKymeHTaruu [YAII
https://guap.ru/regdocs/docs/uch

[lpu ¢dopMupoBaHUM CNHCKA UCTOYHHKOB CTYJEHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIHCKA HCTOYHUKOB
NpHUBEJIEHBI B CEKTOpe HopMaTuBHOM nokymeHnTauuu I'YAIL https//guap.ru/regdocs/docs/uch

11.3. MeToauyeckue yKa3aHus /Uil 00y4alOUMXCs MO MPOXO0sK/Ae HUIO
CaMOCTOATEJIbHOM padoThI

B Xoze BBIMOIHEHHUS caMOCTOATENBHONW paboThl, 0OyJarOIMIiCs BBIMOJHAET paboTy MO
3aaHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperiojaBarelis, Ho 0e3 ero HermocpeaCTBEHHOTO
y4acTus.

Jis oOyuaronmxcs Mo 3a0yHOM (opme oOyueHHs, caMOCTOsTeNbHas paboTa MOMKET
BKJTIOYATh B C€0SI KOHTPOJIbHYIO PadoTYy.

B mpouecce BBINOIHEHUS CaMOCTOATENBHOW paboThl, y oOydaromerocst GopMupyercs
1esnecoobpasHoe IIaHUpPOBaHUE PabOYero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHHW W CHCTEMATH3allMH MPUOOpETaeMbIX 3HAHHH, 00eCreunBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B IEpHOA OOY4CHMs, IMOMOTAET IIOJyYUTh HABBIKH ITOBBIIICHUS
po(eCCHOHANIBHOTO YPOBHSI.

MeroanyecknMu ~ MaTepHallaMH,  HANpaBIIIONIMMH ~ CaMOCTOSITEIIBHYIO  paboTy
00yJaroumxcsl SBISIOTCS:

- yu4eOHO-METOANYECKUN MaTepHall Mo JUCLIUILINHE.

11.4. MeToanyeckue yKazaHus 1Jis1 00y4aOUMXCsl 10 MPOX0:K/Ie HUIO TEKYIIEero
KOHTPOJISl ycIieBaeMOCTH.

Texkynmii KOHTpOJIb YCIIEBAEMOCTH MPEAyCMaTpPUBAET KOHTPOJIb KadyecTBa 3HAHUU
o0yyaronmxcs, OCYIIECTBISIEMOIO0 B TEUEHHE CEMECTpa C IIeJIbI0 OLIEHWBAHHS XO/1a OCBOCHMS
U CLHUTITNHBI.

Tekynmii KOHTPOJb YCIIEBAEMOCTH CTYAEHTOB IPOBOJIUTCS IYTeM MOHHUTOPUHTA
pE3yNIbTaTOB  BBIMOJHEHUsI TA0OPAaTOPHBIX pPabOT, KOHTPOJBHBIM BOIPOCAMHU Ha 3allUTe
1a00paTOPHBIX paboT, MyTeM MOJIY4YEHUsI 0OPATHON CBSI3U BO BPEMsI IPOBEAECHHUSI JIEKIIUH.

CBoeBpeMeHHasl cjJada OTUETOB IO J1a0OpAaTOPHBIM M MPAKTHUYECKUM 33JaHUsIM U
MOJIOKUTENBHBIN Pe3yabTaT Ha 3allMTe 3THUX Pa0OT MOXKET YYUTHIBATHCS TPH MPOBEACHUH
IIPOMEKYTOYHOM aTTECTAIUH.

B Teuenue cemecTpa CTyAECHTHI:

- 3aIMIIAI0T JabopaTopHbie paboTsl (4 mr);

- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepraliaM JIeKIuu B cpeae LMS.

JI71st TeKyIero KOHTPOJISl YCIIEBAaeMOCTH HMCIIOJB3YIOTCS TECThI, IPUBEACHHbBIEC B TAOIHIIE

18.

11.5. MeToauueckue yKka3aHus JAjs 00y4aroMXcsi M0 MPOXO0:K/1e HUI0
MPOMEKYTOYHOM aTTeCTALUM.


https://guap.ru/standart/doc

[lpomexyrounass  arrectauus  oOydarolmMXcs  NpeAycMaTpuBaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YyJIbTaTOB 00ydeHus mo aucuuiinHe. OHa BKIIOYAET B
ceost:

- nuddepeHIUpOBaHHBI 3aueT — 3TO (opMa OLIEHKM 3HAHUM, IOJYy4EHHBIX
oOyyaronmmcs Npu U3y4eHUU TUCIUIIIMHBI, IPU BBITOJIHEHUH KYPCOBBIX IPOEKTOB, KypCOBBIX
paboT, HAyYHO-UCCIIEI0BATENBCKUX PA00OT U MPOXOKAECHUH MPAKTUK C aTTECTALlMOHHON OLI€HKON
«OTJIIMYHOY, «XOPOILIOY», «YIOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHO.

B Teuenue cemecTpa cTyaeHTY HeoOxonuMo craTh He MeHee 50% nabopaTopHBIX padoT,
BBIITOJIHUTh TECTUPOBAHUSI HE HUKE OLIEHKH "yOBJIETBOPUTENHHO". B ciyuae HEBBINOIHEHUU
BBIIIEN3JI0KEHHOIO, CTYAEHT, IPU YCIEIHOM IIPOXOXIEHUU MPOMEXYTOUHOH aTTecTaluu B
dopme mud.3auera, He MOKET MOIYIUTh aTTECTAlMOHHYIO OLEHKY BbIIE "XOpomo"

Cucrema OLIEHOK IIPH MPOBEACHUM TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu
OCYILECTBJISIETCS. B COOTBETCTBUU C PYKOBOJSLIMM JOKyMeHTOM opranu3zauuu PJIO T'VAIL
CMK 3.76 «{lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU MPOMEXKYTOUHOM aTTECTAllMHU
CTYIEHTOB U AacIHUpPaHTOB, OOy4JaroUMXCS IO OOpa30BaTeIbHBIM IPOrPAMMaM BBICIIETO
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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