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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpaMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroTOBKH/ crenuanbHoctd 27.03.01
«Cranmaptuzanusi W MeTpoiiorusn»  HampaBieHHoctd — «ludpoBass  merpomorus u
cTaHjapTu3anussy. Jucuurumaa peanusyercs kageapoi «NeSy.
JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:
OIIK-1 «Criocoben anam3upoBaTh 3a1a4u MpohecCUuOHATBHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMAaTUKI»
OIIK-2 «Cmocoben dopMmyaupoBaTh 3a1add TPO(PECCHOHATLHON JEATEIHbHOCTH Ha
OCHOBE 3HAHUI MPO(HUIBHBIX Pa3eIOB MATEMATUICCKUX U €CTECTBEHHO-HAYYHBIX JUCIIUILIITHY
CopepxaHue AUCHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUM XHUMHUHM, a TaKKe C OCHOBHBIMU HAMNpPABICHUSIMU M TEHICHLUMIMHU Pa3BUTHUSA
COBpPEMEHHOM XHMMHMH. OJTa HayKa H3y4YaeT MaTepUAIbHBI MHUp, 3aKOHBI €ro pa3BUTHS,
CHEU(PUICCKYI0 XUMHUYECKYI0 (GopMy IBUXKCHHS Marepuu. B mporiecce W3y4YCHHS XUMHUU
BbIpa0aThIBACTCSl HAYYHBIM B3IJISA] HA MUP. 3HAHHE XUMHUH HEOOXOAMMO AJisl TUIOJOTBOPHOMN
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HANpaBICHHOCTH. 3HAHHE XMMHH TO3BOJISET
c(hopMHUpPOBAaTh COBPEMEHHOE HAy4YyHOE MpPEJICTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHKYILEHCS MAaTEPUM, MEXaHU3ME IPEBPALECHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX MpOIeccax B COBpeMEeHHON TexHuke. [Ipu m3ydeHun Kypca XUMUU
HEO0OXOAMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJQJICTh TEXHUKOW XMMHUYECKHUX PacueToB,
BbIpa0OTaTh HABBIKM CAMOCTOSATEIHHOTO BBIMOJTHEHHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss  (dakrtoB. [loHMMaHWME  3aKOHOB XHUMHH TIOMOXET CTYACHTY B pEIICHUU
9KOJIOTHYECKUX MpoOsiieM. 3HaHHME Kypca  XUMHUHU HEOOXOIMMO ¥ JJsl MOCIEIYIOIIEro
YCHENTHOTO U3YYCHHS CIICITHATBHBIX JUCITUTUINH.
[IpenogaBanre AMCHMILIUHBI TpEeIyCMaTpPUBAeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOT0 MpoIiecca: JICKIUH, JIA00paTOpHbIE, CAMOCTOSTEIbHAs paboTa 00yJaroIIerocs.
[IporpamMmmoil AMCHUIUIMHBI TMPETYCMOTPEHBI CIEAYIOLIME BHJBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B popMe AP PepeHIPOBAHHOTO 3a4eTa.
OO61mas TpyA0eMKOCTh OCBOEHUS IUCHHUTUIMHBI COCTaBISIeT 3 3a4eTHBIX eMHUIIBI, 108 gacos.
SA3bIK 00yUeHHUS 110 AUCIHUTUINHE «PYCCKHUID.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Llenb maHHOW TUCHMIUIMHBI — YCBOEHHUE CTYJIEHTAMH TEOPETHUYECKUX OCHOB OOIIeH XUMHH,
XUMHHA BaXHEUIIMX OJJEMEHTOB M WX HEOPraHWYEeCKHX COeAMHEHUH, (opMmupoBaHue
XUMHYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, Pa3BUTHE HABBIKOB UCIOJIb30BaHUS CBEACHUI O (PU3HUKO-
XUMHUYECKHX CBOWCTBAX pAa3JIMYHBIX CHUCTEM I CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHIA,
BBIMIOJTHEHHE TEPMOJMHAMUYECKMX M KUHETHYECKUX pacueToB. lIpuobpereHne HEKOTOPOro
OMbITa SKCIEPUMEHTAJBHBIX HCCIECAOBAHUM Ui pa3pabOTKM  HOBBIX METOJIOB CHHTE3a M
npuIaHusi MaTepuajaMm 3aJaHHOM CTPYKTYpbl, M KoMIuiekca cBoiictB. IIpeacraBinenue
BO3MOXXHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKK B 00JaCTH MHHOBALIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIciIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHHs AUCHUIUTAHBI OOYYArOIIUICS JODKEH 00JIafaTh CIeIyIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon u Konx n HauMeHOBaHME HHIUKATOPA
KOMIIETEHITHH HaMMCHOBAHNC JOCTUKEHHS] KOMITETEHITUU
KOMIIETECHINH
OIIK-1 Cnocoben
aHAIU3UPOBATH
3a1a4n
npodeccuonanbHoit | OIIK-1.V.1 ymeTs npumeHsTs 6a30BbIe
O6menpodeccuoHambHbIe | ASSTEIHHOCTH HA €CTECTBEHHOHAYYHBIC U MATEMATHYECKUE
KOMIIETEHIINH OCHOBE TIOJIO)KEHUH, | 3HAHMS JUIS pEIIeHUs] U aHAIM3a 3a/1a4
3aKOHOB U METOJIOB | MPO(eCCUOHAIBHON 1eATEIbHOCTH
B o0nactu

CCTCCTBCHHBIX HAYK
1 MaTCMAaTUKHU

OIIK-2 Coocoben

bopMynMpoBaTh
3a1a4n OIIK-2.3.1 3Hath npoduabHbIE pa3Aeibl
npoeCCHOHATIBHON | MaTEeMAaTUYECKUX U €CTECTBEHHOHAYYHBIX
JeSITEIbBHOCTH Ha JTUCIUILINH
ObmenpodeccuoHanbHbIe | OCHOBE 3HAHUN OIIK-2.Y.1 ymeTs popMyIHpOBaTh 3a7a4l
KOMIETEHIINU pOQUIBHBIX npodeccuoHanbHOM e TeNbHOCTH,
pa3fenoB IPUMEHSATH 3HaHUS MTPO(UIBHBIX Pa3/IEI0B
MaTeMaTHYeCKUX U | MaTeMaTHYECKUX U €CTECTBEHHO-HAYUHBIX
€CTECTBEHHO- JUCLUIUINH
HayYHBIX
JUCIUILINH

2. Mecro nucuumianHsl B ctpyktype OI1
JucrunnuHa Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIONIUMUCS TIPH
M3YUYEHUU CIEAYIOMNUX AUCIUIUINH:
— Marematuka. MaTeMaTnueckuii aHaius.




3HaHUsA, TNOJyYEHHbIE TIpU HW3YYEHUUM Marepuana JaHHOW JHUCLUMILIVHBI,
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:
— be3onacHoCTh KU3HENEATEIbHOCTH;

— IIpubopsl 103UMETPUUECKON U paAUallMOHHON 0€30MaCHOCTH;

— DKojorus,

— MeTtoab1 ¥ TPUOOPHI KOHTPOJISE OKPYKAIOIIEH CPEJIBI.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIMHBI, TPYJAOEMKOCTH OTAEIBbHBIX BHIOB yueOHOMN
paboThI IO AUCIHMIUIAHE (M pacipeaeICHUe dTON TPYA0SMKOCTH 110 CEMECTpaMm) MPECTaBICHbI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

HUMCIOT

TpyaoemkocTs o
Bun yueGHoM paboThI Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
Ayoumopnuie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nekiuu (JI), (dac) 6 6
npakTuueckue/ceMunapckue 3anarus  (I13),
(gac)
naboparopasie padboTsl (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu’ 3auer, Tindd
mudd. 3auer, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
ks %) 3au.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHH.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

KakKk

Paznensl, TeMbl quciuIInHel | JIekun I13 (C3) | JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasgen 1: BBegeHue B XUMUIO 1 2 12
Tema 1.1.IToHsiTHE BelecTBa U 0.5 4
XUMHYECKON peakIiu, OCHOBHBIC
OnpeIeTICHUs.




Tema 1.2
CrexnomeTpuiecKue 3aKOHBbI.
DyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHbI

XUMHHU.

Tema 1.3.Crioco0s! onpeesneHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHUBAJICHTOB.

0,5

Paznen 2: Ctpoenue BemniecTa

22

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBS3b, BUIEI
XUMHAYECKOH CBSI3U.

0,5

Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBaJIEHTHAS CBS3b.

0,5

Tema2.5. Meton MONEKyJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAsA CBSI3b, METAIUIMYECKAs CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pazzen 3:XuMHuecKkue CUCTEMEI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIECCOB.

34

Tema 3.1. DHepreTrka XuMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJBITUS, SHTPOIIHSI.

Tewma 3.2. sneprus ['m60ca,
HAIpaBJICHHOCTh XUMHWYCCKUX
MPOIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTb XUMHUYECKOU
pEeaKIU U METO/IbI €€ PEryJIupoBaHusl,
3aKOH JICUCTBHUS Macc,




Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, mnpaBuio BaHT-
l'odda, karanuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JIMCCOLMAIKs, BOJIHBIC PACTBOPHI
3JIEKTPOJIUTOB, BOJOPOAHBIN
MOKa3aTelb, peakIui 0OMEeHa,
TUJIPOJIN3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Pazngen 4. OcHOBEI
ANMEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.oxkuCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

0.5

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['abBaHNueCK1E
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aK0HbI
Qdapanes.

Tema 4.4. Koppo3sus u 6oprba ¢ HEl.

0.5

Pa3nen 5:CBoiicTBa MPOMBIIIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

10

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumnueckas
uneHTudukanus. Meroabt
XAMHUYECKOT0 UCCIIEIOBAaHMS U aHaIu3a
BEIIIECTB U UX MPEBPAIICHUH.




Htoro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npoeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0HIIE 4.
Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena HasBanue u conepxkanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B xumMuio.

Tema 1.1. [TonsiTue BelecTBa 1 XUMUUECKON peakiluu, OCHOBHbIC
ONpeCIICHUS.

Tema 1.2. Crexunomerpuueckue 3akoHbl. OyH/IaMEHTAJIbHBIE OHITHS U

3aKOHBI XMMHH.

Tema 1.3. CriocoOblI onpeieNieHUsT KOJIMYEeCTBa BEIIECTBA, 3aKOH
3KBHBAJIECHTOB.

Paznen 2: CrtpoeHue BemiecTBa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. [Tepuonnueckwuii 3akon [|.11.Menneneena, cBs3p I1.C. co

CTPOCHUCM aToMa.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYCCKOM CBSI3H.

Tema 2.4. MeTto/1 BaJICHTHBIX CBSI3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MONeKyIIpHBIX OpOuTasneil.

Tema 2.6 HeBaneHnTHble THUIIBI CBSA3EM: HOHHAS CBS3b, METAJITMYECKAS

CBA3b, BOAOpOJHAA CBA3b, CUJIbL BaH-I[ep-BanILca.

Pa3nen 3 Xumuueckue cuctembl. O01Me 3aKOHOMEPHOCTH XUMHYECKHX
IIPOLIECCOB.
Tema 3.1. OHepreTuka XMMHUYECKHUX MPOLIECCOB, BHYTPEHHSSA YHEPIHS,

TEIUIOBOH 3(PPEeKT XUMHUYECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI
TEPMOJIUHAMUKH, DHTPOTHS, KaK (yHKIIHUSI COCTOSTHUS, YHTAIBITHS.
XUMHYECKUN OTCHIIHA.

Tema 3.2. sHeprus [ n606ca, HanPaBICHHOCTh XMMUYECKUX MPOIIECCOB,
XMMHYECKOe U (ha30BOE PAaBHOBECHE.




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.3.

CKOpOCTh XMMHUYECKOM PEeaKIIMU U METOJIBI €€ PEryJIMpOBaHUS,
3aKOH JIeMCTBUA Macc.

Tema 3.4

DHeprus akTUBalluy, ypaBHEHHE AppeHuyca, IpaBuiio BaHT-
Tl'odda, karanuzaTopsl U KaTaTUTUYECKUE CHCTeMbl. OCHOBHOM
IIOCTYJIaT XMMUYECKON KHHETUKH, KHHETUYECKOE YPaBHEHHUE.
Bimstnue temneparypsl Ha CKOPOCTb XUMHUYECKOU peakiyy,
ypaBHeHUEe AppeHuyca. MexaHu3M IIPOTEKaHUs KaTaTuTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllatense.

Tema 3.5

PaCTBOpI)I, AUCTICPCHBIC CUCTEMBI, CIIOCOOBI BBIPpAXKCHUA COCTaBa
PacTBOPOB. TepMOI[I/IHaMI/ILIeCKI/Ie XAPaKTCPHUCTUKHU IIpoHecca
O6pa30BaHI/I$[ pacTBOpPOB. CUIIBHBIC U caabbIe QJICKTPOJIMTLI,
HOHHBIC paBHOBCCHUA B BOAHLIX PAaCTBOPAX, IMIPOU3BCIACHHUC
PaCTBOPUMOCTHU

Tema 3.6

DIIEKTPOJIMTHYECKAS AUCCOIMALIMS, BOAHBIC PACTBOPHI
3JICKTPOJIUTOB, BOAOPOIHBIN ITOKA3aTelb, PEaKIIMi 0OMEHa,
TUJIPOJIN3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIIEKTPOIUTOB,
KomnnuratuBHble CBOWCTBA PacTBOPOB, 3aKOHBI Payis.

Pazgen 4.

OcCHOBEI QJICKTPOXUMHUYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Tema 4.2.

XHMMHUYECKUE UCTOYHUKH DJIEKTPUYECKOro ToKa. ['aibBaHNYECKHE
3JIEMEHTBI, CTAHJAPTHBIE JIIEKTPOIHBIE TIOTCHIMAIIBI. JIBOMHON
JJIEKTPUYECKUN cI0U. YpaBHeHne HepHcTa. PaBHOBECHBIN.
ANEKTPOAHBIN noTeHran. CTaHAapTHBINA BOLOPOIAHBIN IIEKTPOL.

Tema 4.3.

QHGKTpOHI/IS, 3aKOHBI (I)apaaeﬁ

Tema 4.4

Koppo3sust u 6opsba ¢ Heil.

Paznen 5.

CBoiicTBa MPOMBIINIJICHHO- BA’)KHBIX 3JICMCHTOB U UX COCIUHEHUH.

Tema 5.1.

Knaccel XuMU4ecKkux coOeIMHEHNA, CBOMCTBA MPOMBIIIUIEHHO
Ba)KHBIX JIEMEHTOB M UX COoeIMHEeHNH KOMITO3UIIMOHHEIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumust Hemeramos: C,Si,S , pymnepen, kapoun. Tommusa
(TBEpIOE, )KUIIKOE, Ta30BOE), CMA30YHbBIE MaTepPHAIIbl, MOTOPHBIC
Macia.

Tema 5.1.

Xumnueckas uaeHTuukanus. MeTopl XUMHYECKOTO
HCCIEA0BAHUS U aHAJIN3a BEUIECTB U UX IIPEBPALCHUM.
KadecTBeHHBIN 1 KOJMYECTBEHHBIN aHamm3.(I" paBUMETpHUICCKU,




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

aHaIn3a).

THTpHMeTqueCKHﬁ, KOMILI CKCOHOMCTpI/I‘ICCKI/Iﬁ METOAbI

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IIPUBEICHBI B TA0OIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux Ne
Ne | Tembl npaktrnueckux | OpMbI NPaKTUUYECKUX | TPyHOEMKOCTb, |IPAKTUUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) MMOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh IPUBEICHBI B TabIUIE .
Tabmuna 5 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
Ne TpynoemMkocTb Ne pasjena
wn HaumenoBanue n1abopatopHbix paboT (uac) JTUCIUILTIH
bI
Cemectp 2
1 | Onpenenenue M’ sxBuBajeHTa MeTaIIa 2 1
2 | Onpenenenvie (DHTaNBIMM) TEIUIOBOTO  A(dexTa 2 3
peakluu HeUTpanu3aIim.
3 N3MepeHne u pacyeT HIJIEKTPOJHBIX NOTEHIHAIOB 2 4
METAJIJIOB U 3JIC TaIbBAHUYCCKHUX DJIEMEHTOB.
Bcero: 6

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaronIIXCs

Bunbl camocTosiTenbHON paboTHI U €€ TPYJA0EMKOCTh IPUBEIEHBI B Ta0IuUIIE 7.
Tabmuna 6 — Bujibl caMoCcTOsATEIbHON PabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHo# paboTh
qac qac
1 2 3
M3ydenne TeopeTHIecKoro Marepuasia
50 50
qucturiaHbl (TO)
PacuetHo-rpadguueckue 3ananus (PI'3) 2 2
Jomamnee 3amganue (/13) 4 4
Kontponbasie pabotsl 3a04nukoB (KP3) 20 20
[ToaroroBka K MpOMEKYTOUHOM 20 20
arrectaiuu (I1A)
Bcero: 96 96




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUaIOMIMXCS [0 JUCHUIUTHHE (MO/YIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYaIOUIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3AAHUN

KommgectBo
AK3EMILISIPOB B
OuOIHOTEKE
(xpome
AICKTPOHHBIX
9K3EMILISPOB)

Mudp/ URL anpec bubnuorpaduueckas ccpiika

https://urait.ru/bcod | I'munka, H. JI. O6miast XuMusi B 2 T : y4eOHUK [UIs
/388983 akagemuieckoro Oakanaspuara / H. JI. ['munKa ; mox
penaknueii B. A. IlonkoBa, A. B. babkoa. — 19-e u3.,
nepepad. u gon. — Mocksa : M3natenscTBo HOpaiiT,

2016. — 729 c. — (bakanaBp. AkajgeMU4ecKuii Kypc). . —
Texct : anexkrponnslii / DBC KOpalT [caiT].

https://urait.ru/bcod | O6muiast u HeopraHuyeckas XuMus. 3a1a4HUK : y4eOHOe
e/432806 noco6wue Jtst akageMmudeckoro 6akanaspuara / C. C.
ba6kuna [u np.] ; mox penakiueit C. C. babkunoi, JI. /1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anexkrponnsii // DbC KOpaiit
[caliT]

OKHCIUTENBHO-BOCCTAHOBHUTEBHBIE TTPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
prOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE J1aH. - CaHKT-
[TetrepOypr : Uzn-so 'YAII, 2019. - 77 c.

Xumus. OCHOBHBIE CTEXUOMETPHUYECKHE 3aKOHBI, CTPOCHHE
BEIIIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPBI,
ANEKTPOXUMHSL: [DneKTpoHHBIN pecypc] :
yueonoe mocodue / T. E. Kpreuiosa, T. 1. ®omuuena ; C.-
[TeTepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUSL. -
DNeKTPOH. TeKCTOBbIE MaH. - CankT-IletepOypr : U3a-Bo
I'VAIIL 2020. - 148 c.

Xumus : yaeOHUK i1t By30B / A. A. 'ypoB [m 1p.]. - 2-¢
54 X45 u3l., crep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 15
784 c.

OO6mras xumus : [ DINEKTPOHHBIN pecypc] : yueOHo-
meTtoaudeckoe mocodue / T. E. Kpsinosa ; C.-ITetep0. roc.
YH-T a3POKOCM. TPUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usn-so I'VAII, 2016. - 98 c.

JlaGopaTopHbIe U1 CEMUHAPCKUE 3aHATHS TI0 OOIICH U
HEopraHuyeckoil xumuu : yaeonoe nocooue / H. C. 10
AxmeroB, M. K. Asuzoga, JI. U. baneiruna. - 6-¢ u3a., crep.
- CIIO. : Jlanb, 2014. - 367 c.

54 A95




['enpman, M. U. Heopranuueckast xumus : yaueOHOe
nocobue / M. U. I'envpman, B. I1. FOctparos. — 2-¢ u3s.,
crep. — Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TekcT : aneKTpoHHBIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEYHASL CUCTEMA.

https://e.lanbook.co
m/book/4032

OcHoBBI 00111e# XUMHH : yueObHoe mocobue / B. 1.

>4 E3S Endbimos. - 2-¢ w3, - M. : HTHOPA-M, 2017. - 256 c.
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7. IlepeyeHb MEKTPOHHBIX OOpPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»

[lepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB

UH(POPMAIMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT», HGO6XOI[I/IMLIX A OCBOCHHUA AMCLHIIIIMHBI

npuBezeH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-

TEJIEKOMMYHUKAMOHHOU cetu «MHTepHEeT»

URL axpec

HanmenoBanue

http://www.xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTeNbHbIN

CalT JIJIsl CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypehl

OMOIMOTEKH

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHEeueHUs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU

00pa3oBaTeNILHOTO MPOIEcca MO JUCIUILTHHE.

HepequL HCIOJIB3YEMOI'O IPpOTrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu

OCYHICCTBJIICHUU O6p8.30BaTeJ'ILHOFO nponecca no JUCIUILINHE

[lepeuenp uCHONIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBI€H B

Tabimue 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a

CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHHS

06pa3OBaTCJ'IBHOFO mnmpomnecca nmo JUCHUIIINHE, IMTPEACTABIJICH B TaGJII/II_ICIZ.

Ta6muma 12 — CoctaB MaTepuaiIbHO-TEXHHUECKOM 0a3bl



http://lib.aanet.ru/jirbis2/index.php

Howmep ayauropuu
HaumeHoBaHue cOCTaBHOM 4acTu MaTepualbHO-TEXHUYECKOM 0asbl | (pu
HE0OXOTUMOCTH)

1 | JlekuroHHas ayaUuTOPHs C UCIIOJIH30BAHUEM JEMOHCTPAIIMOHHBIX 32-01 (I'acremno,15)
TabyuI U cxeM, [lepnoInyeckoit CHCTEMbl XUMHUYECKHX JJIEMEHTOB
J..MenneneeBa, 00pa31ioB MUHEPAIOB, MOICIICH
MIPOCTPAHCTBEHHBIX PEIIETOK.

2 Crnernuanu3upoBaHHas XHMHYECKas JIa0OpaTopus ¢ 33-02, 33-04
MCIIOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX TUTaKaToB, JiabopatopHbix | (Iactemno,15)
CTCHJIOB M YCTaHOBOK JUIs OTIPEJICIICHUS SKBUBAJICHTA METAJLIa,
U3MEPEHUS SJICKTPOIHBIX MTOTCHIUAIOB, CKOPOCTH KOPPO3UHU-
METAJUIOB - MHJUTHBOJIBTMETPBI; aHATUTHYECKUE U AJICKTPOHHBIC
BeCHl; JlaboparopHbie pH-MeTpsl, HEHTpU(YTH U KaJTIOPUMETP.

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI MPOBEIACHHS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXcs 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocTtaB OlIEHOYHBIX CPEACTB JJIsl IPOBEICHHS IPOMEKYTOYHOMN aTTeCTaIlluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

JuddepeHmpoBaHHbIN 3a4ET Crircox BOIpOCOB;
Tectnr;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyYaloNMMHCS TPUMEHSETCS S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P (bopmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYyPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIC MOJOXKECHHSI C MPAKTUIECKON
JIESITSIIbHOCTHIO HAIPABJICHHUS;

— yMeJi0 000CHOBBIBAET U apIYMEHTHPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIEIMAIM3HPOBAHHBIX IIOHITHIH.

COTIIMYHO»
GauTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTE;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NEATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIO0KEHHUS;

— JIeJIaeT BBIBOJBI U 000OIECHMUS;

— BIAJIeeT CUCTEMOM CIICIHATN3UPOBAHHBIX MOHSITHH.

«XOpOLIO»
(GavTCHO»




OueHka KOMIIETEHIIMH .
XapaxrepucTuka cpopMUPOBAHHBIX KOMIIETEHLINI
S-0autpHas MIKana
— o0yyJaromuiicst yCBOMJI TOJIBKO OCHOBHOHM NpPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHl;
— JIONyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHO» .
GATTOHOY ~ HCIIBITHIBACT 3aTPyAHEHWT B NPAKTHYECKOM MPHMCHEHMH 3HAHMH
HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyJHAeTCs B (POPMYIMPOBAHUU BBIBOJOB U 000OILICHUI;
— YaCTMYHO BJIJI€eT CUCTEMON CeNMaTIU3UPOBAHHBIX MOHSATHH.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrpPaMMHOIO
MaTepuana;
— JIOTYCKAeT  CYyNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  INpPH
«HEY/IOBJIETBOPUTEIILHOY .
e SATLCHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHNHU 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHS,
— He popMyJIUpyeT BHIBOJAOB U 00001IEHUI.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
Kon
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa
UHIMKaTopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueta npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ais 3aueta / qudd. 3ayera
Ne ni/mt [Tepeuens BompocoB (3a1ayu) yist 3a4deta / nudd. 3auera Kon
MHIMKATOpa
1. KBaHTOBO-MEXaHMUECKAsl MOJEIb CTPOSHUS aToMa. OIIK-1.V.1
OIIK-2.3.1
2. Atom. ITpunuun HeonpenenenHoctu I'elizenOepra. YpaBuenue Jle OIIK-1.V.1
bpoiins. BonHoBas pyHKIuSL. OIIK-2.3.1
3. VYpasuenue lllpenunrepa. KBantosslie uncna. [Ipunuun 3anpera OIIK-1.V.1
[Taysu. IIpaBuno Xynna, KneukoBckoro OIIK-2.3.1
4, Ilepnonuueckas cucrema [[.1. MenneneeBa OIIK-1.V.1
OIIK-2.3.1
5. IlepnoIMYHOCTD U3MEHEHMS CBOMCTB JIEMEHTOB: pauyC aTOMOB U OIIK-1.V.1
HMOHOB, SHEPIUU MOHMU3ALMH, CPOJCTBO K JIEKTPOHY, OIIK-2.3.1
AIIEKTPOOTPHIIATEIEHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cnocobHocTh. CBsa3b [1.C. co cTpoeHuem aroma.
6. OcHOBHBIE TUIIBI XMMUUECKO CBsI3U. KOoBaJleHTHAas CBS3b OIIK-1.V.1
OIIK-2.3.1
7. Teopus rubpuau3anuu 1 reomeTpust Moseky. IloasipHocts 1 OIIK-1.V.1
MIOJSIPU3YEMOCTh KOBAJICHTHOM CBSI3U U MOJIEKYJI OIIK-2.3.1
8. Me:xmonexysspHble B3auMoaeicTBus. BogopoaHas cBs3b. OIIK-1.V.1
OIIK-2.3.1
9. XuMuyeckasi TepMOIMHaMUKa OIIK-1.V.1
OIIK-2.3.1
10. XuMHudeckass KHHETHKA. XUMUYECKOe PaBHOBECHE. OIIK-1.V¥.1
OIIK-2.3.1
11. PactBopbl. CriocoObI BBIpaXKEHHUsI KOHIIEHTPAIIUH PACTBOPOB. OIIK-1.V¥.1




CBolicTBa pacTBOpOB OIIK-2.3.1

12. Hucnepcubie cucteMbl. [I0BepXHOCTHBIE SIBJICHUS OIIK-1.V.1
OIIK-2.3.1

13. PacTBOpPBI 371€KTPOIUTOB. DNEKTPOIUTHYECKAS JUCCOLUAIUS OIIK-1.V.1
OIIK-2.3.1

14, Jwucconmanus Boapl. Jrccomuanus KUCIOT U OCHOBaHHUH. OIIK-1.V.1
BojopoHblii nokasaresnb OIIK-2.3.1

15. [IpousBenenue pacTBOpuMocTU. IOHHO-OOMEHHBIE peaKIIiu. OIIK-1.V.1
['unponus coneil. OIIK-2.3.1

16. OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU OIIK-1.V.1
OIIK-2.3.1

17. [TonsiTve «31EKTPOAHBIN NOTEHIUAI». DIEKTPOXUMUYECKUE OIIK-1.V.1
IIPOLIECChl. DIEKTPOJIN3 PACILIABOB U PACTBOPOB OIIK-2.3.1

18. O6mue coiictBa MetauioB. Kopposus metamwioB. Metone! 3anutel | OITK-1.V.1
OT KOPPO3UHU OIIK-2.3.1

19. KoncTpykunonssie metaiuibl. AmoMuauid. Xpom. JKeneso. OIIK-1.V.1
OIIK-2.3.1

20. [Tonumepst. OIIK-1.V.1
OIIK-2.3.1

21. XumudecKkast uIeHTH(PHUKALNs, aHATH3 BEIECTBA OIIK-1.V.1
OIIK-2.3.1

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOI'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii epedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS
- KYpCOBOM paboThI
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
BOHpOCI)I A OpPOBCACHUSA HpOMe)KYTOIIHOfI arreécrallun B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.
Tabauna 18 — IlpuMepHbIii nepeyeHb BONIPOCOB JJIsl TECTOB

Ne . Kon
n/ [TpumepHBIii TepeueHb BOMPOCOB I TECTOB
I MH/IMKAaTOpa
Kaxoe konmmuecTBO 2JIEKTPOHOB B CBOOOTHOM, HEBO30YKICHHOM aToMe OIIK-1.V.1
JKeJe3a HaXOAUTCs Ha MOAYPOBHSAX OIIK-2.3.1
I —4s E-23d XK-4p 3-2p
1
OtBeThl oMecTUTE B cTONOIax 1udp noxa 6yksamu [ E 2K 3
COOTBETCTBEHHO.
CTpoeHHIO aTOMOB KaKUX JIEMEHTOB OTBEYAIOT 3JIEKTPOHHBIE OIIK-1.V.1
2 | KoH(UTYpauu: OIlK-2.3.1
N 1s?2s? 2p8 35t
K 1s? 2s? 2p® 3s? 3p® 3d0 4s? 4p?
1 1s? 22 2p° 3s? 3p°® 3d'° 4s? 4p® 4d™0 4f14 st
M 1s? 2s? 2p® 3s? 3p?
Otger:
0-Ag 1-Na 2—Rb




3-Ge 4 —Si

B aTomax Kakux 3J71€MEHTOB 3aII0JIHAETCS TOAYPOBEHb OIIK-1.VY.1
A 2p OIIK-2.3.1
b 6s
B 4d
r 5p

Ortser:
0-Cs—Ba 1-Y-Cd 2—Al-Ar
3-B—Ne 4 —1In—Xe

B aTomax Kakux 3j71€MEHTOB 3aII0JIHSAETCS TOAYPOBEHb OIIK-1.VY.1
A oS OIIK-2.3.1
b 6p
B ad
r 4f

Otser:
0-Sc—-2n 1-Ce—-Lu 2—1In—Xe
3—-Rb-Sr 4—TI-Rn

Kakoe kon1uecTBO 31€KTPOHOB B CBOOOIHOM, HEBO30YKJICHHOM aTOME OIIK-1.V.1

JKeJie3a HaXOIUTCS Ha MOLYyPOBHAX OIIK-2.3.1
A —4p E-3s XK-3p 3-5s

OtBethl OoMecTUTE B cTONOIax 1udp noxa o6yksamu | E XK 3

COOTBETCTBEHHO.

CTpoeHHIO aTOMOB KaKUX JIEMEHTOB OTBEYAIOT 3JIEKTPOHHBIE OIIK-1.V.1

KOH(UTypaiuu: OIlK-2.3.1
N 1s? 25? 2p® 3s? 3p® 3d™0 4s? 4p® 440 552 5p3
K 1s? 2s? 2p® 3s% 3p*

I 1s? 25? 2p® 3s? 3p® 3d™° 4s? 4p
M 1s? 2s? 2p® 3s? 3p® 3d0 4s? 4p® 4010 552 5pb 5! 652

OtBer:
0—Kr 1-S 2—La
3-As 4 —Sb

Kakoii Tun nepexkpbIBaHus JIEKTPOHHBIX 00JaKOB H300pakeH Ha cXeMax: OIIK-1.V.1
A % OIlK-2.3.1
e S P
RS S

Otger:
0-0(s—9) 2-c(p—p)
l-oc(s—p) 3—7

Kaxkoit Tiin ruGpuan3aiuy aTOMHBIX opOuTaieit 6opa Habro1aeTcs npu OIIK-1.V¥.1




00pa30BaHUH MOJICKYJIBI:
BCl3

OrtBerT:
0—9p
1 —sp?

2 —spd

OIIK-2.3.1

Kakoii Tun rubpuan3anuy aTOMHBIX opOuTaneii KpeMHUs HaOIoJaeTcs Ipu
00pa30BaHUM MOJIEKYIL:
SiCly

OtBer:
0-sp
1—sp?

2-5sp

OIIK-1.V.1
OIIK-2.3.1

10

PaccmotpuTte pacnpeneneHnre 3JIeKTPOHOB MO MOJIEKYJISIPHBIM OPOUTATISIM :
CKOJIBKO 3JIEKTPOHOB B MOJjIeKyJie Li» HaxoauTbes:

E Ha cBsi3piBaromumx opOuTasix

K Ha paszpsixmstomux opouTaisx

OIIK-1.V.1
OIIK-2.3.1

11

PaccmoTtpuTe pactipesnenenne 3IeKTPOHOB IO MOJICKYJISIPHBIM OpOHUTAIISIM:
CKOJIBKO 3JIEKTPOHOB B MoJjiekyse B2 HaxonuThest:
3 Ha cBs3biBaronux opOuTansax
" Ha paszpbixistomux opOuTanmsax
Ortser:
3 -
U -

OIIK-1.V.1
OIIK-2.3.1

12

Kakoii Tun INEPCKPBIBAHUS SJICKTPOHHBIX 00J1aKoB 1/1306pa>1<eH Ha CXEMax:
A

Bl TS
R

OrtBer:.
0-c(s—p) 2-1
1-0(s—59) 3-6(p—p)

OIIK-1.V.1
OIlK-2.3.1

13

Kakoii Tun rubpuanzanum aToMHbIX opOuTaneii Oepuiius HabmogaeTcs pu
00pa30BaHUH MOJIEKYJIBI:

BeH:

Ortser:
0-sp
1 —sp?

2 —sp®

OIIK-1.V.1
OIIK-2.3.1

14

Kaxoit Tun ruGpuan3anyy aTOMHBIX OpOUTaIeH yriiepoaa HaO o aeTcs
pu 00pa3oBaHUM MOJICKYJI:

OIIK-1.V.1
OIIK-2.3.1




CCly
Ortser:
0—sp 2—sp®
1—sp?
PaccmoTpuTe pacnipesenenue 3JeKTPOHOB IO MOJICKYIISIPHBIM OpOUTATISIM
CKOJIBKO DJIEKTPOHOB B MOJIeKyJie Li» Haxoautbes:
15 E Ha cBsi3piBaromumx opOuTasix OIIK-1.V.1
K Ha pa3ppIxistonx opouTansix OIIK-2.3.1
OTBeT:
E - X -
PaccmoTpuTe pacnipesenenue 3JeKTPOHOB IO MOJICKYIISIPHBIM OpOUTATISIM
CKOJIbKO 3JIEKTPOHOB B MoJieKyIie B, HaxomuThes:
3 Ha cBsi3piBaromumx opOuTasix
16 41 Ha pasppixmstoniux opouransix OIIK-1.V.1
OTBeT: OIIK-2.3.1
3 -
I/I -
Kaxkosa KPAaTHOCTH CBA3H B MOJICKYJIAX:
K- Be;
17 OIIK-1.V.1
OTBeT: OIIK-2.3.1
K -
KakoBa kpaTHOCTb cBs3H B Mosekyne: JI — Cp
18 OIIK-1.V.1
Ortser: OIIK-2.3.1
1 -
KakoBa KkpaTHOCTb CBSI3U B MOJIEKYJIaX:
19 | OrBer: ML OIK-1.v.1
OIIK-2.3.1
M-
KakoBa kpaTHOCTb CBSI3U B MOJIEKYJIax:
H- B>
20 OIIK-1.V.1
OrtBer: OIIK-2.3.1
H-

HCpG‘ICHB TEM KOHTPOJBHBIX pa60T O JUCIUIIIINHEC 06yqa101111/1xc51 3a04YHOI (I)OpMLI

00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

1 3HepFCTI/IKa XUMHYCCKUX ITPOLICCCOB

CTaHJAPTHBIX TEPMOJINHAMUYECKUX (DYHKIIUH.
1.2 DaemMeHThl XUMHUYECKON TEPMOIMHAMHUKHI

1.1 Pacuer TemnnoBbIX 3)(PEKTOB XUMUUECKUX PEAKIHIC NCIOIb30BaHUEM

2 XUMH4YecKast KHHETHKA
2.1.MexaHu3M XUMHUYECKON peakiuu
2.2.CKOpOCTh XUMHUYECKOHN peaKkIuu




2.3.BausHue KOHLEHTpauuu peareHToB. OCHOBHOM 3aKOH KMHETUKU
2.4.BnusgHue TeMIepatypbl. JHEprus aKTUBAIUU MpOIecca.

2.5. Biiusaue karanuzatopa. [ToHsTre o katanmse

2.6. XMMHUYECKOE paBHOBECHE.

3 Crpoenue aToma
3.1.KBaHTOBO-MeXaHMYECKAsI MOJICTh CTPOCHUS aTOMa.

HCpI/IOI[I/I‘lCCKI/IfI 3aKoH. HepI/IOI[I/I‘lHOCTI) CBOMCTB XMMHMYCCKHX IJICMCHTOB U HX COCHHHCHHﬁ.

Xumuueckas cBsizb. CTpoeHHE MOJIEKYJ CTPOEHUE TBEPOTO BELECTBA.

DIIeMEHTHI XUMHUHU TMOJIYTIPOBOAHUKOB

~N oo~

PacTBopbI, TUCTIEPCHBIE CHCTEMBI, CIOCOOBI BBIPAKCHHSI COCTaBa PACTBOPOB.
TepMonnHaMuyeckue XapakTEpUCTUKHU Ipoliecca 00pa3oBaHUs pAaCTBOPOB. CUIIbHBIEC U
cl1a0bIe AIICKTPOIIUTHI, MOHHBIE PABHOBECHS B BOJIHBIX PAacTBOpax, MPOU3BEICHUE
PacTBOPUMOCTHU

8 OnekTpoaHble NoTeHUMana . AnekTpoaBKyLLNE CUMbI.

9 DnekTponus

10 Kopposus meTaiios

11 DU3HKO-XMMUYECKUE CBOMCTBA MOIUMEPOB.

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, pernamMeHTUpYyOIHUX MOPSAOK U INPOUEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U IMIPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisl 00y4aroIMXCsl 10 OCBOCHUIO AUCIUTIIMHBI

[lenbto AMCUMIIMHBI SBJISETCS — IOJyYEHUE CTYyJIEHTAaMU HEOOXOJUMBIX 3HaHUH,
YMEHUH M HABBIKOB B OOJIACTM XMMHUH, YTO IMO3BOJHUT UM YCIEIIHO pelaTh TEOpPEeTHYECKue U
IpPAKTUYECKHE 3aJaud B 00JacTU pa3paOOTKU U BHEAPEHUU MEp 10 MOBBIIIEHUIO KauecTBa
npoaykuuu. OOydaroniyecss JOJDKHBI OCBOUTH JTUCHMIUIMHY Ha YPOBHE, MO3BOJISIOIIEM WM
aHaJIM3UPOBaTh, 00001IaTh ¥ (HOPMYITUPOBATH 3aKOHOMEPHOCTH MPOU3BOJICTBEHHBIX ITPOIIECCOB
C LIENIBI0  JOCTHKEHHS HUX ONTHUMAJIBHOM CTeneHW mnopsaaka. KoHTponupoBaTh KaudecTBO U
MPOBOAMTDH HUCIBITAHUS MPOIYKLUHU, paboT u yciuyr. HeoOxoaumele 3HaHMS 711 PELLEHUS 3TUX
3aja4d MoJay4yaloT 1o oOpaszoBaTenbHOU mporpamMme Oakanaspa 27.03.01 «Cranmaptusanus u
METPOJIOTHS

11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M CHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHue COBpEMEHHOHM JIEKIIMU B
pamMKax IJUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(byHIaMEHTaJbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAy4YyHOrO IMO3HAHMSA, HOBEUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[1naHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyY€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AaUMOCBSI3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
OIIPEIEIAETCS LEJIEBOM YCTAHOBKOM K KayKJ10M KOHKPETHOU TEME;

— TOJIy4€HHUE OMbITa TBOPUYECKON pabOTHl COBMECTHO C IIPEIOIaBaTelNeM;

— pa3BuTHe  MPO(ECCHOHATBHO-ACTOBBIX  KauyecTB, JIIOOBM K  IpeaMery H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;




— TIOJTyYeHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHUKH U O MPOTHO3E
WX pa3BUTHUS HA OMVHKANUIITNE TOJIBI;

— HAYYUTHCS METOJUYECKH 0oO0pabaThiBaTh Marepuas (BBLACTSATH TJIABHBIE MBICTH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIOJyY€HUE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JAEMOHCTpALMEl  CIIAiIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeaoCTaBiICHUs JIEKIMOHHOI0 MaTepUaa:

- Berymienne — d9acTh JIEKIUHM, LEdh KOTOPOH - 3aWHTEpPEecOBaTh M HACTPOUTH
ayJIUTOPUI0O HA BOCIPHUATHE Yyd4eOHOTOo Marepuaja. B ero cocraB BXOJAT:
(GopMyJIMPOBKA TEMBI JICKITHH, XapaKTEPUCTHUKA €€ — MPOPECCHOHAITBHON 3HAYUMOCTH,
HOBU3HBI W CTCMCHM HW3YYEHHOCTH, IICJIM JICKIIMH;  M3JI0KCHHE IUIaHA JICKIIHH,
BKJTFOYAIOIIETO0 HAaUMEHOBAaHUS — OCHOBHBIX BOIIPOCOB, IMOJUICIKAIINX PACCMOTPEHHUIO
Ha JIGKIIUU;  XapaKTePUCTHKAa PEKOMEHIYEeMOH JHTepaTypbl, HEOOXOTUMOW IS
OpraHU3aIMi CaMOCTOSATEIBLHON pabOTHl CTYJIEHTOB; PETPOCIHEKIMA-HAIOMUHAHUE O
BOIIPOCaX, PAaCCMOTPEHHBIX Ha— TPOILION JICKIIUHU, CBSI3b UX C HOBBIM MaTEpUAJIOM,
yKa3aHUE Ha €ro poJib, MECTO M 3HAYCHUE B JJAHHOW TUCIUILIMHE, a TAK)KE B CHCTEME
JIPYTHX HayK.

— OcHOBHasi 4YacThb - H3JIOKCHHE COJIEP)KAHUS JICKIIMA B CTPOIOM COOTBETCTBHH C
MpeJIOKEHHBIM TUTAaHOM. BKITI09aeT packphIBaOLIUil TEMY JIEKIIMH KOHLETITYalbHbIH U
(daKkTUYECKU MaTepuall, ero aHaJIM3 U OIEHKY, Pa3JIMYHbIC CIIOCOOBI apryMEHTAIMHA 1
JI0OKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHH.

— 3akimoyeHwe - TMOJBEACHHE OOIIero WTOra JEKIUH, 0000IlIeHne Marepuana,
(GhopMyJIMPOBKA BBIBOJIOB 110 TEME JICKITUHU; OTBETHI Ha BOIPOCHI CTY/ICHTOB.

—  Jlnst Ha[uIe)KaIIero OCBOCHHS Kypca XUMHUU HCIIONIB3YIOTCS CIIeIINaIbHBIC HATJISTHBIE
CPEICTBA, C TMOMOIIBI0 KOTOPBIX MOXXHO TiepefaBaTh CTyACHTaM HWH(OPMALUIO O
BEIIECTBAX, OOBEKTaX U CYyIIeCTBE (M3MYCCKHX M XUMHUYECKHX IIPEBpaIlCHUN.
JleMOHCTpalys OMBITOB, MOJIETH KPUCTAJUIMYECKUX PEHIETOK, TAOIUIIBI M TIIAKATHI C
OHEPreTHUSCKUMHU JHarpaMMaMu 00pa30BaHUs MOJICKYJI, PEaKIuil C KaTalIn3aToOpaMu U
0€e3 HUX U T.1.

—  OcymiecTBneHNE KOHTPOJIA 32 BEJICHUEM CTYJEHTaMH KOHCIIEKTa— JICKI[Uil; OKa3aHue
CTyJICHTaM TIOMOIIM B BEJCHUW 3alMCH JIEKIUUW — (AKICHTUPOBAHHUE W3JIOKCHUS
MaTepuana JIeKI[MH, BBICNIEHHE TOJIOCOM, HHTOHAIMEH, TEeMIIOM peuyu Haubolee
BaXHOU MH(OpMALIMH, UCTIONb30BaHUE May3 JJIs 3alUCH TaOJIHII, CXEM)

11.2. Meroauueckue yKa3aHus Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0opaTOpHBIX padOT oOydvaromuiics JOJKEH YIiayOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOMN
HKCIIEPUMEHTa B COOTBETCTBMM C KBAaIM(PHUKAIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUSATH.

BrimonHenue 51abopaTopHBIX paboOT O0y4aromuMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3Y4YEeHUs] JUCUUIUIMHBI, OINpeAensieMod Y4YeOHbIM IUIAaHOM M OTHOCHUTCS K CpPEICTBaM,
00eCTIeYMBAIOIIUM pPEIIEHUE CIEeTYIONUX OCHOBHBIX 33J1au Yy 00y4aromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,

HN3Yy4YaCMbIX B paMKax I[aHHOI‘/JI JUCHUIIIINHBI,



— 3aKperuicHUe, pa3BUTHE W JCTaNM3allds TEOPETHUYCCKUX 3HAHWUU, MOJYYCHHBIX Ha
JIEKIIUAX;

— ToJIyueHHe HOBOW MH(OPMAINH 110 N3y4aeMON AUCIUILINHE;

— T[pHOOpETCHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

MeTtonudeckue yka3aHus K BBIITOJHEHUIO Ta00OPaTOPHBIX pabOT MpUBEICHBI B!

- Xumus : XuMHUYECKHE PEaKIuu, BbI3bIBAIOIIUE SJICKTPHUUECKUI TOK,
3IEKTPOAHbBIC MOTEHIIUANIBI U AIEKTPOABIIKYIIME CUIIBI : [ DIEKTPOHHBIN pecypc] :
METOMYECKHE YKa3aHHsI K BBIIIOJIHEHUIO JabopatopHoii padotsl / C.-IletepO. roc. yH-T
a’pokocMm. rpubopoctpoenus ; coct.: FO. C. Hukonaes, T. E. KppunoBa. - DnekTpoH.
texcToBble aaH. - CII6. : U3a-Bo I'VAII, 2015.- 19 c.

- Xumus. TermoBoit 3¢ (heKT (SHTATBINA) XMMHUYECKON peakIuy : [
DNEKTPOHHBIA pecypc] : METOIUYECKUE YKa3aHHsI K BBITOJIHEHUIO JJa00paTOPHOM paboOThI
/ C.-Iletepb. roc. yH-T ad3pokocMm. rpudopoctpoenus ; coct.: F0. C. Hukonaes, T. E.
Kpeutosa. - Dnextpos. TekctoBsie aaH. - CII6. : U3n-Bo I'YAIIL, 2015.- 17 c.

— Xumus : «OnpeneneHne XMMHUYECKOro 3KBUBAJIEHTA METAILIa : [ DIEKTPOHHBIM
pecypc] : MeToauvecKke yKa3aHus K BBIMOIHEHUIO JabopatopHoit pabotsl / C.-Iletepd.
roc. yH-T a3poKocM. mpubdopoctpoenus ; coct.: T. E. KpbioBa. D1eKTpoH. TEKCTOBbBIE
nad. - CII6. : U3o-so I'VAII, 2021.- 19 c.

CrpykTtypa u ¢opma or4yera o 1adopaTopHoii padore
1. Ilenb paboThL.

2. JlabGoparopHoe o0opyoBaHuE.
3. Omnwucanue SKCIIEPUMEHTA.
4. OO6paboTka pe3yabTaTOB.

TpebdoBanus k oopMIiIeHHIO 0TYeTa 0 J1abopaTopHOIi padoTe
1. Otuér momkeH coiepXkaTb TUTYJbHBIH JIMCT, @ €r0 COJEp’KaHHE COOTBETCTBOBAThH

opopmienuto, cornacio 'OCT 7.32-2017. (3amnonHeHHbIE TAOIUIIBI C TTOTYYEHHBIMHU
OKCIICPUMCHTAJIIbHBIMU I[aHHBIMI/I) HOpMaTI/IBHafl AOKYMCHTaI M, HGO6XOI[I/IMa$[ JJIsA
odopmiieHus, MIpUBEJEHA Ha 3JEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

BrinonHeHsl He00X0IUMBbIE PACUETHI.

ITocTpoens! rpaduyeckre 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.

CrnenaHbl BBIBOJIBI.

BrInonHeHbl KOHTPOJIbHBIE 3a/IaHKsI Ha TeMY J1a00paTOpHOI paboTHI.

ok~ w

11.3. MeToauueckue yKa3aHHs ISl OOYYArOIIUXCS 0 POXO0KACHUIO CAMOCTOSATEIHHON
paboThI
B xo/1e BHIMOTHEHHSI CaMOCTOSATENHHON PaOOTHI, 00YYAIOIIMIACS BBHITIONHSAET KOHTPOJIHHYIO

paboTy, 3aaHNs HAXOAATCA B Y4eOHO-METOAMYECKOM MOCOOUH, BBUTOKEHHOW B JTMYHOM
KabuHeTe y 00yJaroIero 1o 3a04Hoi gpopme. Odmas xumus: yuedno-meros.nmocodue / T.E.
Kpsutosa . —CI16.:I'YAII, 2016-98c. ( ¢ KOHTPOIBHBIMH 3aJaHUSIMH)



MeTtoauueckuMu MaTepraiaMu, HalpaBJSIIOIIMMH CAMOCTOSITENIbHYIO pPa00Ty 00ydarouxcs
ABJISIOTCA:
y4e0HO-METOIMYECKUI MaTeprall 0 TUCLHUIUINHE;
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC TIPOIECCHI : [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocooue

/ T. E. Kpsiosa, T. . ®omuuesa ; C.-Iletep6. roc. yH-T a3poKOCM. IPHOOPOCTPOSHHS. -
DNeKTpOH. TeKCTOBbIE naH. - CankT-IleTepOypr : U3n-Bo I'YAII, 2019.-77 ¢

Xumus. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI, CTPOSHHUE BEIIEeCTBA, TEPMOAMHAMHUKA,
KHHETHKA, PACTBOPHI, JIEKTPOXUMHUS: [ DJIEKTPOHHBIN pecypc] : yueoHoe mocooue / T. E.
Kprutosa, T. . ®omuuesa ; C.-IletepO. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHUS. - DIESKTPOH.
TekcToBble faH. - Cankt-IlerepOypr : Uzn-so I'VAIIL 2020. - 148 c.

B mporecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOydaromierocss (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TI03BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3aIlMH NPUOOpPETaeMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHUS, IOMOTaeT IIOJYYUTh HABBIKH TTOBBINICHHS
Ipo(hecCHOHAIBHOTO YPOBHS.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYKO — paboTy
00y4arOUUXCASBIISIOTCS:

— yueOHO-METOANYECKUI MaTepua 1o AUCUUILINHE; TO

CCBUIKA HA MaTepHajIbl HEOOXOUMBIE JUISI BBITIOJIHEHUS! KOHTPOJIbHOW Pa0OTHI:
http://lib.aanet.ru/jirbis2/index.php?

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

Texymmii KOHTPOJIb OCYIIECTBISETCS MPOBEPKOM BBITOJHEHHON KOHTPOJIBHOM paboThI
CTYJEHTOM, B pe3yJIbTaTe JOJIKHa ObITh 3aUT€HA /10 aTTeCTAllUU

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTECTALUH.

[IpomexyTouHas  arTectanus  OOydaloOIIMXCsl  NpEeAycMaTpUBAaEeT  OLIEHWBAHUE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX Pe3yJIbTaTOB 00yueHHs 1mo aucuuruinHe. OHa BKIIIOYaeT B
ceOst:

— nuddepeHunpoBaHHbIl  3aueT — 3T0 (opma OLEHKHM 3HAHWH, MOJYyYEHHBIX
00yyaromuMcs pU U3YYEeHUH TUCHUIUIMHBI, IPU BBIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHO», «XOPOILIO0», KyI0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOM.

mubdepeHIMPOBaHHBIM  3aueT BKJIIOYaeT B ceOs BBIIOJHEHHbIE U 3allUIICHBI

nabopaTopHble paboOTHl, 3a4T€HAa KOHTPOJbHas paboTa, JaHbl OTBETHl Ha TECTHl H

BOIPOCHI


http://lib.aanet.ru/jirbis2/index.php

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




