MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens HampaBieHUs

JIOII.,K.T.H.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

O.B. TuxoueukoBa

(MHUIMANBL, (aMUIIHs)

Dbiwx -

(moanuck)

«22» nronsa 2020 r

PABOYAS ITPOTPAMMA JUCIHAITIMHBI

«XHAMUSI»
(HaumeHOBaHUE JUCIMILIUHBI)

Kon HampaBnenus moaroTroBku/
CIIELIMATIbLHOCTH

12.03.04

HanmenoBanne HaIpaBJICHUA

bruorexanyeckue cuCTEMBI M TEXHOJIOTUH
HO,Z[I‘OTOBKI/I/ CIICHUAJIbHOCTH

HaumenoBanue
buoTtexHnyeckue 1 MEIUIIMHCKUE annapaThl U CUCTEMbI
HAITPpaBJICHHOCTHU
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2020




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

JIOII., K.X.H., JOII. 22.06.20 ,YZ,,//, T,1. ®omuuena

JOJDKHOCTD, . CTCIICHb, 3BAHUC IIOAIMHCH, AaT: HHHUIIKMAJIbI, (QaMHWJINA
va \V

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 31
«22y» nrons 2020 r, mpotokon Ne 7

3aeayrommii kadenpoit Ne 31
I.T.H.,Ipo. 22.06.20 ——=—=— — B.®. [llumnakos

(yd4. cTeneHp, 3BaHUE) (nofinuce, nara) (MHUIMATBL, haMUIHA)

OtserctBennsiii 3a OI1 BO 12.03.04(02)
JOIL.,K.T.H. 22.06.20@ 7 Wx -~ O.B. TuxoHeHKOBa

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)

3amecTHUTeNb IUPEKTOpa HHCTUTYTA/ NekaHa ¢akynbrera Ne 2 o MeToxuueckoi padore
JI0L.,K.T.H., JIOIL. 22.06.20 %t{% O.JI. banslmesa

(OMKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamuck, nara) (vHUIMANTEL, GamMuIns)



AHHOTaUs

JucuumniuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
M0 HaMpaBJIeHWIO NOAroToBKu/ crenuanbHocTH 12.03.04 «buoTeXHHYECKHE CHUCTEMBI U
TEXHOJIOTUM» HampaBieHHOCTH «bHOTEeXHHUYECKHEe U MEIWLUHCKHE anmapaTtbl U CUCTEMBbI».
Jucuumnmza peanusyercs kapeapoit «Ne31».

JlucuuninuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOMIMX KOMIETEHIIHIA:

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
IPUMEHSTh CUCTEMHBIN TOJIXOJ IJIsl PELICHUS TOCTABICHHBIX 3a/1au»

OIIK-1 «Cnoco0GeH NpUMEHATh eCTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEPHBIC 3HAHU,
METO/Ibl MAaTEMaTHYECKOI0 aHaIN3a U MOJCIUPOBAHMS B MH)KEHEPHOU JeSTeIbHOCTH, CBA3aHHON
C pa3paboTKOH, MPOEKTUPOBAHHEM, KOHCTPYMPOBAHUEM, TEXHOJOTHUSIMH IPOU3BOJACTBA H
JKCILTyaTaluyu OMOTEXHUYECKUX CH»

OIIK-3 «Cnoco0GeH mNpOBOAMTH SKCIEPUMEHTAJBHBIC HCCIENOBAaHUA W H3MEPEHH,
00pabaTheiBaTh W TMPEACTABIATH MOJTYUYCHHBIC JaHHBIC C YYETOM CHEIU(UKU OMOTEXHUUYECKHX
CHCTEM U TEXHOJIOTUI

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C O3HAKOMIICHUEM
UCTOPUHM XHUMHUHU, a TakKe C OCHOBHBIMU HAIPABJICHUSAMHU W TEHACHIWSIMH pa3BUTHUS
COBPEMEHHOM XHMMHHU. OJTa HayKa H3y4aeT MAaTepHaIbHBIA MUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mpoliecce u3ydeHUs XUMHH
BbIpa0aThIBaeTCsl HAy4YHBIM B3IV HAa MHUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa 000N HampaBlIEHHOCTH. 3HAHUWE XUMHH IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAaydyHOE IpEICTaBIEHHE O MAaTepHH, BEUIECTBE KaK OJHOM M3
BHUJIOB JBMKYLIEHCA MaTEPUU, MEXAHU3ME IIPEBPAILECHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX Ipolleccax B COBpeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HE00X0IMMO TPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PacCdeTOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOATEIBHOTO BBIMOJTHEHHUS XUMUYECKUX OKCIHEPUMEHTOB U
0000mienust (akroB. IloHumMaHue 3aKOHOB XHMMHUU TOMOXXET CTYICHTY B pEIICHHH
9KOJIOTMYECKHX Mpo0sieM. 3HaHUe Kypca XUMUU HEOOXOIMMO U JUISl TIOCEIYIOIIETO YCIEITHOrO
W3Yy4YEHUs CTIEHUATIbHBIX TUCHUILINH.

[IpenogaBanue AMCUUIUIMHBI MpEeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3aluiu
yaeOHOro mpoIriecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATENbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTaI[I1

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLHUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuibi, 108
YacoB.

SI3bIK 00yUYeHUS IO TUCIUIUTNHE KPYCCKHIA»



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Lenb naHHOW JUCHUIUIMHBI — YCBOCHUE CTYJIEHTAMU TEOPETHYECKUX OCHOB OOIIEH XHMHUH,
XUMHUHM B@KHEHIIMX DJIEMEHTOB M HX HEOPraHUYEeCKHX COCIUHEHUH, ¢bopmupoBaHue
XUMHUYECKOT'O MBIIICHUS Y CTYACHTOB, pa3BUTHE HABBIKOB HCIIOJIB30BAHUS CBEICHUH O (hr3HKO-
XUMHYECKHX CBOMCTBaX pa3iIUYHBIX CHCTEM [UIsl CHHTE3a COOTBETCTBYIOIIUX COCIUHCHHIA,
BBITIOJIHEHHE TEPMOJMHAMUYECKUX W KHHETHYECKHX PacyeToB; NpUOOpEeTeHHE HEKOTOpPOTro
OMNbITa DSKCIEPUMEHTAIBHBIX HCCIENOBAaHMM JUIsl pa3pabOTKM  HOBBIX METOJOB CHHTE3a,
NpUAAHUs MaTepuallaM 3aJaHHOM CTPYKTypbl M KOMIUIEKCa CBOWCTB. [IpencraBinenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIHHON YacCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIOLIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIIMSIMU WM UX YacTsIMH. KoMIETeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN
YK-1 Cnocoben
OCYIIIECTBIISATh

IIOUCK, KPUTUYECKUI
VYK-1.3.1 3HaTh Kak MPOBOJNUTH aHAIU3
aHaJIN3 U CHHTE3

YHUBepcalbHbIE 3aja4, BIIEIs ee Oa30BbIe
uHpopManuy,
KOMITETCHITNH COCTABJISFOIIHE, OCYIIECTBICHHE

MPUMEHSTh
o JEKOMITIO3HUIINH 3aIa4H.
CHUCTEMHBIN ITOIXO

AJI pECIICHUA
IIOCTABJICHHBIX 3a1a4

OIIK-1 Cnocoben
PUMEHSITh
€CTeCTBEHHOHAYYHBIC
U OOIIEMH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTHYECKOTO
aHamM3a u
MOJICTTUPOBAHUS B
O6menpodeccuoHambHbIE | HHKEHEPHOU
KOMIIETCHIINH eI TEIIbHOCTH,
CBS3aHHOM C
pa3paboTKoii,
IPOCKTHPOBAHUEM,
KOHCTPYHPOBaHHUEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA U
IKCILTyaTaluu
OMOTEXHUUYECKUX CH

OIIK-1.Y.1 ymeTs NpUMEHATH 3HAHUS
€CTECTBEHHBIX HAyK B MHXXEHEPHOM
IIPAKTUKE IPOEKTUPOBAHUS
OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX
U3Jenni

OIIK-3 Cnocoben OIIK-3.VY.1 ymerb BoIOUpaTh U
Ob6menpodeccnoHanbHbBIE | POBOIUTH UCIOJIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
KOMITCTECHITHH AKCIEPUMEHTAIbHBIE | COBPEMEHHBIC METOIMKHU U 000pYyIO0BaHUE
HUCCIICO0OBaHUA U JJI TTIPOBCACHU S SKCIICPUMCHTAJIbHBIX




U3MEpeHus,
o0OpabarbiBaTh U
MPEJICTaBIISITh
MOJTy4YEHHBIC TaHHBIC
C y4eToM crenuduKu
OMOTEXHHYECKUX
CUCTEM U
TEXHOJIOTHI

HCCIIEIOBAHUIN U U3MEPEHUI

OIIK-3.B.1 BnageTs HaBbIKaMHu 00pabOTKH
¥ TIPEJICTABIICHUS MTOJyIEHHBIX

SKCHCPUMCHTAIIbHBIX JAHHBIX JJIS
IMMOJIYYCHHA 000CHOBAHHBIX BBIBOOB

2. Mecro nucuuminHsl B cTpykType OI1

JucnumnimuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS

HpI/I I/ISY‘-IGHI/II/I CHGI[YIOH_II/IX JOUCLUIIIINH:
— «Pusuka»,

— «MareMaTuka. MaTeMaTHUYECKUH aHATIHU3»,

— «ODKOJIOTHA»

3HaHI/I$I, IMMOJIYYCHHBIC IIpU H3YUCHUHW MaTcpuajia ,I[aHHOI\/'I JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHHUEC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUUN APYTUX JUCHHUILIINH:

— «be30macHOCTh KU3HEACSITSAbHOCTH.

3. O0OBeM U TpyI0EeMKOCTh TUCITUTLIAHBI

Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O AUCIUIIMHE (M paclpeaeseHne 3TO TPYJOEMKOCTH IO ceMecTpaMm) IpeACTaBICHbI B

Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yaeOHO# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
AyoumopHuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.

DK3.*%*)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCTIMITITUHBL Jlextun
(qac)

I3 (C3)
(qac)

JIP KIT
(qac) (qac)

CPC
(qac)




Cemectp 1

Pasnen 1: Beenenue B XUMUIO

1

Temal.l.Ilousarue BemecTsa u
XUMUYECKON PEaKIuy, OCHOBHBIC
OnpeJIeTICHUsI.

1

Tema 1.2

CrexnoMeTpuiecKue 3aKOHBbI.
OyHIaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. CiocoOsI onpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHBIE CBEIEHHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepuogunueckuii 3akon J1.1.
Menpeneesna.

Tema 2.3. XuMudeckasi CBSI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAs CBA3b.

Tema2.5. Meton MONEKyIpHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-n1ep-
Baannbca.

Pazgen 3. XuMuuyeckue CUCTEMEI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MIPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHSAS DHEPI U,
SHTAJIBIINS, SHTPOIIUSL.

Tema 3.2. sneprus I'u60ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUECKOI
pEaKUUK U METOJIbI €€ PEryJIMPOBaHUA,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHEHHE AppeHunyca, paBuiio Bant-
I'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBa
pacTBOpOB

Tema3.6. DnexTponuruueckas
JUCCOLMAIMs, BOIHBIE PACTBOPBI
3JIEKTPOJIUTOB, BOAOPOIHBIN




MOKa3aTeb, peaKIui OOMEeHa,
TUAPOIIU3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX 2 1
PacTBOPOB HEAIEKTPOIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pasz0asnenust OcTBanbIa, 3aKOHBI

Paymns.

Paznen 4.0CHOBBI ATIEKTPOXUMHUIECKUX 4 8 4
MIPOILIECCOB.

Tema 4. 1.0KHCAUTEABHO- 1

BOCCTAHOBUTEIIBLHBIE PEAKITUN

Tema 4.2.XUMHYECKHE HCTOUYHUKHA 1 4 2
ANIEKTPUIECKOTO TOKA. | aThbBaHMUECKHE

3JICMEHTBL.

Tema 4.3.21eKTponn3, 3aKOHBI 1 1
Dapanes.

Tema 4.4 . Kopposust u 60pr0a ¢ HEil. 1 4 1
Pazgen 5: CBoiicTBa MpOMBIIIIIIEHHO- 4 3
Ba)KHBIX DJIEMEHTOB U UX COCIUHCHHI

Tema 5.1. Kitacchbl XUMHYECKUX 2 2

COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumunueckas 2 1
uaeHTuukanus. Meroabl
XUMHUYECKOTO UCCIEAOBaHUS U aHAIN3a
BEIIECTB U UX MPEBPAIICHUN.

Uroro B cemectpe:

34 17 21

Uroro:

34 0 17 0 21

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIITMOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XUMHIo.

Tema 1.1.

[loHsATHE BemecTBA W XHMMHUYECKOH pEaKIWH, OCHOBHBIC TIOHSATHS H
OIIpEeJICTICHUSI.

Tema 1.2.

CrexuomMeTrpuueckue 3akoHbl. OyHIaMEHTAIbHbIE TOHITHUS U 3aKOHBI XUMUU:
3aKOH COXpaHEHUsI MAacChl, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIIEHWUW, 3aKOH OOBEMHBIX OTHOIIEHWUW. 3aKoH ABOTajapo,
CJIeICTBHS 3aKOHA ABOTaJIpo.

Tema 1.3.

CrniocoObl omnpeaeneHusl KOJIMYeCTBa BEUIECTBA, 3aKOH 3KBUBaJIEHTOB. Pacuér
M’ (MONSIPHBIX MacC YKBUBAJIEHTOB) JUISI POCTHIX BEUIECTB, OKCUIOB, KHCIIOT,
OCHOBaHMH, cosieil. DakTop HSKBUBAIICHTHOCTH.

Pazgen 2:

CrtpoeHue BenecTna.

Tema 2.1.

OcHoBHbIE CBEZICHHSI O CTPOEHUU aTOMOB; KBaHTOBO-MeXaHHUYECKash MOJEIb
atoma. OpOwuranb, KBaHTOBBIC uHcha, ypaBHeHue Llpénunrepa, ypaBHeHUe
He-bpoiinsa, ypaBaenne [lnanka, mpuHIun HeomnpeaenéHHocTH [ elizenOepra.
DIeKTpOHHO-TpadudecKkue GOpPMyIIbI.

Tema 2.2.

[Tepuonuueckuii 3axkon J[.M.Menneneera, cBsa3b [1.C. co crpoeHuem aroma.




Howmep paznena

HasBanue u conepxaHue pa3eyioB U TeM JICKIIMOHHBIX 3aHATHN

Hepnomﬂ, IpYIIibl, JUaroHaJibHagd 3aBUCUMOCTD. 3aKOHOMepHBIe N3MCHCHUA
CBOMCTB DJJIEMEHTOB U coenuHeHHH (3()PEKTUBHBIA paauyc, SHEPTHUH
WOHM3AINH U CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHIIATEIHLHOCTS).

Tema 2.3.

XuMHYecKasi CBs3b, BUABI XMMHUYECKOUN CBsI3H. Bo30yxnéHHOE M HOpMaIbHOE
cocTtosHue aroma. [uOpumu3amust dSIEKTPOHHBIX 001akoB. CrocoObl
MEePEKPBIBAaHUS AJICKTPOHHBIX OO0JAKOB, CUTMa- IH-JEIbTa-TIEPEKPHIBAHMUS.
[IpocTpancTBeHHast CTPYKTYpa MOJIEKYIL.

Tema 2.4.

Meroa BaJeHTHBIX CBS3€H, CIIOCOO 0Opa3oBaHMs KOBAJIEHTHON CBSI3U METO]]
JlonnoHa u I'eiitiiepa. [1oaspHOCTH CBSI3M CBOMCTBA KOBAJIEHTHOM CBS3H.

Tema 2.5.

MeTtox MONEKYJSpPHBIX — OpOHTaIeH. [Topsimoxk u  >Heprust CBA3M.
CBs3BIBAIONINE U PA3PBIXJIIONIAE OpOUTAIIH.

Tema 2.6

HeBaneHTtHble THIBI CBA3€H: HMOHHAas CBsA3b, METAUIMYECKast CBs3b,
BOJIOpPOJHAs CBs3b, cCUIbl BaH-nep-Baanbca. KommiekcHsle coequnenus. Poip
KOMIUIEKCHBIX COCIUHEHHI B IIPUPOJE U TEXHUKE. TeopHst KpUCTAIIMYECKOTO
noJisi. KoHieHCHpOBaHHOE COCTOSIHME BellecTBa. TBepIble BENIECTBA.

Paznen 3

Xumuyeckue cucteMbl. OOIIre 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1.

DHepreTuka XHMHUYECKUX TPOIECCOB, BHYTPEHHSS DJHEPIus, TEIJIOBON
abdeKkT XuMUYecKuX peakiui, 1-i, 2-i, 3-ii 3aKOHBI TEPMOIUHAMUKH,
DHTpONUs, KaK QYHKIHS COCTOSHUS, YHTAIBINS. XUMUYECKUH MMOTESHIIHAAI.

Tema 3.2.

sHeprusi ['mb0ca, HampaBICHHOCTh XWMHYECKUX MPOIIECCOB, XUMHUECKOE H
¢dazoBoe paBHOBECHE.

Tema 3.3.

CKOpoCTh XMMHUYECKOM pEaKIUMU U METOAbl €€ pEeryJupoBaHUsA, 3aKOH
nerctBust Macc. YpaBHeHnue ['ynpOepra u Baare. MosekynapHOCTh peakIu,
MOPSIIOK  peaklMh. 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM peakuuu OT
KoHIIeHTpanuu. KoHcTtanTa CKOpocTH (PU3HUECKU CMBICT.

Tema 3.4

OHeprusi aKkTUBAIMM, ypaBHeHHEe AppeHuyca, mnpaswio Banrt-I'odda,
KaTaJIn3aTOPbl U KaTaJIUTH4YEeCKHEe cucTeMbl. OCHOBHOM NOCTYNAT XUMHYECKON
KMHETUKH, KMHETHYECKOE ypaBHEHME. BiusHue TemmepaTypsl Ha CKOPOCTh
XMMHYECKOW peakiuu, ypaBHEHHE AppeHnyca. MeXaHu3M NpOTEKaHUS
KATAIMTUYECKUX peaklni. XuMudecKkoe pasHoBecue npuHnun Jle-Ilaremnse.

Tema 3.5

PacTBOpBI, AUCHEpCHBIE CUCTEMBI, CITOCOOBI BBIPAXKEHUSI COCTaBa PacTBOPOB.
TepMoauHaMudeckue XapaKTepUCTUKHM Mpolecca OOpa3oBaHMUS PAaCTBOPOB.
CHJIBHBIE U CJIa0ble JIEKTPOJIUTHI, HOHHBIE PABHOBECHUS B BOJHBIX pPacTBOpPAX,
IPOM3BEACHNE PACTBOPUMOCTHU

Tema 3.6

DNEKTPOIUTHYECKAs JUCCOLMALNA, BOJHBIE PACTBOPBI JJIEKTPOIUTOB,
BOJIOPOJIHBIN TIOKA3aTeNb, PEAKIMU OOMEHA, THAPOIIH3 COJICH.

Tema 3.7

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HEIIEKTPOJUTOB,  KosmuraTuBHBIC
CBOMCTBAa PACTBOpPOB, 3akoHbl Payns. Kpuockomuss DO0ymmnocKonus.
OcMoTnyeckoe naBienne. 3akoH ['eapu. M3oronndeckuii KodphuimenT.

Paznen 4.

OCHOBBI AJIEKTPOXUMUYECKUX MPOIIECCOB.

Tema 4.1.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcaKknuu, SHGKTpOHHBIﬁ 6anch,
MOJ'ISIpHI)Ie MacCChI OKBUBAJICHTOB OKHCIIUTECIIA 1 BOCCTaAaHOBHUTCIIA.

Tema 4.2.

XUMHUYECKUE UCTOYHUKU DIIEKTPUUECKOro TOKa. ["albBaHMYECKUE JIEMEHTHI,
CTaHJIAPTHBIC DJICKTPOJIHbIC MOTEHIMAIbI. JIBOMHON SIEKTPUYECKUM CIIOM.
VYpaBHenue HepHcra. PaBHOBECHBI. 351€KTpoAHbIN TOTeHIMAN. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

Onexktponus, 3akoHbl @apaznest KaronHble 1 aHOJHBIE NTPOLIECCH] PACTBOPOB U
pacnaBoB JIEKTPOIHUTOB.

Tema 4.4

Koppo3ust u Gopbba c Hell. YpaBHEHUS KOPPO3HHMHBIX MPOIECCOB C
KHCIIOPOJTHOM ¥ BOAOpPOAHOW Jnemnossipu3arnueii. CrmocoObl  3aluThl  OT
KOPPO3UU — XUMHYECKHE, DJICKTPOXUMUYECKUE (METaTNYECKUe- KaTOIHbIC,




Howmep paznena

HasBanue u conepxaHue pa3eyioB U TeM JICKIIMOHHBIX 3aHATHN

aHOJIHbIE MOKPHITHUS). JlernpoBaHne METaJIIOB.

Paznen 5.

CBolicTBa MPOMBIIUICHHO Ba)KHBIX AJIEMEHTOB M UX COCAWHEHMU. MOJy4EHHUE
MCTAJIJIOB. MeTaﬂanecm/Ie CIIJIaBbBI 1 KOMIIO3UTHI.

Tema 5.1.

Knaccel XUMHUYECKHMX COEOWHEHHWH, CBOWMCTBA MPOMBIIIJIEHHO BaKHBIX
DJIEMCHTOB M WX coeauHeHuit KommosuimoHHbsie marepuanbl. KepmeTsl.
Xumus meramios (Al,Fe, Sn,Pb,Mo) Xumus nemeramios: C,Si,S , dpymiepeH,
kapOouH. TomnmuBa (TBEpOE, KHUIKOE, Ta30BOE), CMa30YHBIE MaTepUalbl,
MOTOPHBIC Macia.

Tema 5.2.

XuMudeckass uaeHTUGUKAIMA. MeToIbl XUMHYECKOTO WCCICIOBAaHUS U
aHalii3a BEIIECTB M WX NpeBpamieHuil. KauecTBEHHbI U KOJIMYECTBEHHBIN
aHayn3.(I'paBuMeTpuuecknii, TATPUMETPUYECKUH, KOMIIJIEKCOHOMETPUUYECKUI
METO/Ibl aHAJTN3A).

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

Ne
Ne TeMbl MpakTU4EeCKUX ® . | TpynoemkocTs, |pasgena
i B OPMBI IPAKTUIECKUX 3aHITHIA (uac) I ——
JIMHBI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.4. JlabopaTopHbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Tabmmia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
Ne
Ne HanmMenoBanue 1abopaTopHbIX paboT Tpynoemkocts, | paszena
n/m (gac) JUCITUTLIT
VHBI
Cemectp 1
1 CrexnoMerpuueckue 3akoHbl. OyH1aMEHTaIbHbBIE TTOHATHUS
1 3aKOHBI XUMHH. Cr1ocoObI OnpeiesieHnss KOTU4ecTBa 2 1
BEIIECTBA.
2 Omnpenenenne M’ sKkBUBaJICHTa MeTasLIa 3 1
3 Onpenenenue TermaoBoro 3dexra peakuuu 4 3
HEeUTpaJIM3alkH.
4 N3MepeHue u pacder 3JIEKTPOAHBIX TOTEHIIMATIOB 4 4
MeTaioB u 3J]C ragbBaHMYECKUX DJIEMEHTOB.
5} XuMHUecKas U dJIEKTPOXUMHUYECKAS] KOPPO3Us, 4 4
HccnenoBanne Koppo3uK METAIJIOB U ONIPEIEICHNE
uHTHOUTOPHOTO Y dekTa.
Bcero: 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.




Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHON paboThI
qac qac
1 2 3
W3ydenue TeopeTuyeckoro Marepuaia 10 10

nucturnHbl (TO)

Pacuerno-rpaduueckue 3ananus (PI'3) 1 1

[ToaroToBka K TEKyIieMy KOHTPOJIIO
ycneBaemoctu (TKYVY)

2 2

Jomamraee 3aganue (/3) 2 2

ITogroroBka kK IpOMEKyTOUYHON
arrectaruu (I1A)

6 6

Bcero: 21 21

5. Tlepeuenb yueOHO-METOIUYECKOTO OOCCTICUCHHS

JUISL CAMOCTOSITENIbHOU PabOoThl 00yUaroMUXCsl 0 TUCHMILIMHE (MOJYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl A CaMOCTOSATENbHONW paboThl OO0y4aromMXcs yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN

[lepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHp MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUN

KonuuectBo
9K3EMILISPOB B
Uli?_l/g[g ec buGnuorpaduueckas ccpiika 61/121‘[})1/2?\:[1“:1(6
AIEKTPOHHBIX
9K3EMILISIPOB)
https://urait I'muuka, H. JI. OOGmast xumusi B 2 T : y4eOHUK TSI
ru/bcode/3 akamemuueckoro OakamaBpuara / H. JI. I'munka ; mop
88983 (nata penakiueii B. A. ITonkosa, A. B. babkoBa. — 19-e u3p.,
oGpameHus: nepepad. u gomn. — Mocksa : M3znarensctBo FOpaiit, 2016. —
20.04.2019) 729 c. — (baxanaBp. Axagemuyeckuii kypc). — ISBN 978-5-
T 9916-6445-5. — Tekcr : anexktponHslii / ObC KOpaiT [caitT].
https://urait. OO01mas 1 HeopraHudeckasi XUMHs. 3aJJaYHUK : yIeOHOe
ru/bcode/43 nocobue 11 akagemuyeckoro 6akanaBpuara / C. C. babkuna
2806 (1ara [u ap.] ; mox penakmueii C. C. babkunoii, JI. JI. Tomunoii. —
oGpameHus: Mockga : M3narensctBo FOpaiit, 2019. — 464 ¢. —
20.04.2019) (baxanaBp. Axagemuueckuii kype). — ISBN 978-5-534-
T 01498-3. — Texkcrt : anektponHsbiit // OBC KOpaiit [caiit].
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC TIPOIECCHI : [
DnekTpoHHBIN pecypc] : yauednoe nmocodue / T. E. Kpruiosa,
T. N. ®omuyena ; C.-ITerepO. Troc. yH-T adpoOKOCM.
MPUOOPOCTPOEHUS. - DNEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2019. - 77 c.
O6mas xumus : yueonuk / H. B. KopoBuH. - 6-¢ 3., ucnp. -
S4KO8 | 1. Buicim. ., 2005. - 558 c. 194
54 X45 Xumus : yaeOHUK 115 By30B / A. A. I'ypoB [u ap.]. - 2-e u3., 15

crep. - M. : I3a-Bo MI'TVY um. H. 3. baymana, 2004. - 784 c.

OO6mrast xumus : [ DIEKTPOHHBIN pecypc| : ydeOHO-




meroanueckoe mocooue / T. E. Kpsutosa ; C.-Ilerepb. roc.
YH-T a3pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
naH. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.
JlabopatopHbie 1 ceMUHAPCKUE 3aHATHUS 0 00IIeH 1
54 A95 HEOpraHu4YecKor XuMuu : yueoHoe mocooue / H. C. AxmeTos, 10
M. K. Asuzoga, JI. U. baneiruna. - 6-¢ usn., crep. - CII6. :
Jlanp, 2014. - 367 c.
[\)ttps.//e.lan I'enbdman, M. U. Heopraaudeckas xumus : yaueOHOE ocooue
ook.com/b
00k/4032 / M. W. Tenspman, B. I1. FOctparos. — 2-e uzn., crep. —
Cankr-IlerepOypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
E)%?)T;HIGHHH' 8114-0730-9. — TekcT : 31eKTpOHHBIH // JIaHb : 31€KTPOHHO-
20.04.2019) O6ubIMOTEeYHAs CUCTEMA.
5455 OcHoBsl 0011el XUMuH : yuebHoe nocodue / B. U. Endumos. 20
- 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.
7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « THTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-

TEJIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILUIMHBI
npuBeseH B Tabmuie 9.
— IlepedeHb HJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

Tabmuma 9

URL agpec HaumenoBanue

http://www.xumuk.ru/ CaiiT 0 XumMun

http://www.hemi.nsu.ru

JUISL CTYZIEHTOB

OcHOBBI XUMHH: 00pa30BaTEIbHBIN CANT

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

DNEeKTPOHHBIE peCcypChl OMOINOTEKH

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIUHE.
[TepedyeHs UCMOIB3yeMOTro MPOrpPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1

HaunmenoBaunue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTAaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabmiel 2.




Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep aynuropun

IJI\/I(;)I HanmeHnoBaHMe COCTaBHOM YacTH MaTEPHAITBHO-TEXHUYECKOM Oa3bl (mpu
HE00XOTMMOCTH)
1 | JlekurioHHast ayUTOPHUS C UCIIOIH30BAHUEM JIEMOHCTPAITHOHHBIX 32-01
Tabuui u cxeM, [leproanyueckoil cucTeMbl XUMUYECKIX AJIEMEHTOB (I'actenno,15)
J.1.MenneneeBa, 00pa31ioB MUHEPAIOB, MOJICIICH
MPOCTPAHCTBEHHBIX PEIIETOK.
2 | Crenuanu3upoBaHHass XUMHUYECKas JadopaTopus ¢ 33-02, 33-04

UCTIOJIB30BAHUEM JIEMOHCTPAIIMOHHBIX TUIAKATOB, JIA0OPATOPHBIX (I"actenno,15)
CTEHJIOB M YCTAHOBOK JUJIsl ONIPEJIEJIEHUS SKBUBAJICHTa METAJLIA,
U3MEPEHUS JIEKTPOIHBIX IOTEHIIUAIOB, CKOPOCTH KOPPO3HUHU-
METAJUIOB - MUJIJIMBOJIBTMETPbI; AaHATUTUYECKUE U SJIEKTPOHHBIE
BeChI; 1abopaTtopHble pH-MeTphl, HeHTpU(YTH 1 KaTOpUMETP.

10. OueHouHbIE CPeACTBA ISl MPOBEICHUS TPOMEKYTOUHOMN aTTecTaIlun
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW AaTTeCTAIMH
o0OyJaromuxcs Mo AUCUUILTNHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Buza npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH CnucoK BOMPOCOB K AK3AMEHY.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JalonMMHCA NPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITETEHIINH, KOTOpas puBeeHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH
5-0ayuipHad 1IKama

XapaxrepucTuka chopMUPOBAHHBIX KOMIIETEHIIUIH

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuat;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 N3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPaTypH,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JIeATEIIEHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;

— cBOOOIHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TpaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

«XOPOLLIOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHUS;
— c11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YAaCTHYHO BJIJICeT CUCTEMON CIeNMATIN3UPOBAHHBIX MOHSITHHA.
— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIIHLHO .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«HE 3a4YTEHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 000OIIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UITH UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No /it [Tepedenn BOMpocoB (3a1a4) Il SK3aMeHa

1. KBaHTOBO-MexaHnueckasi MOJIeNIb CTPOCHHS aTOMA.

2. Atom. Ilpuanun HeonpenenenHoctu I 'eitzenbepra. Ypasuenue e bpoits.
BonnoBas pyHkIus.

3. Vpasuenue lpenunrepa. KBantossie uncna. [Ipunmun 3anpera [laynu. [TpaBuso
Xynna, KineukoBckoro.

4, ITepuonnueckas cucrema /.. Menneneena

5. [TeproguIHOCTH U3MEHEHUS CBOWCTB JIEMEHTOB: PauyC aTOMOB U MIOHOB, YJHEPTUH
MOHM3AINH, CPOJCTBO K JIEKTPOHY, AIEKTPOOTPULIATEIbHOCTD, OKHUCIUTEIBHO-
BOCCTaHOBUTENbHAsI crtocoOHOCTh. CBsi3b I1.C. co ctpoeHnemM aToma.

6. OCHOBHBIE THITBI XUMHUYECKOU CBsi3u. KoBaJIeHTHAs CBSI3b.

7. Teopus rubpunuzanuu U reoMmeTpusi Mojekyi. [loaspHOCTh U MOASIPU3yEMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJI

8. MexxMoJeKyIsipHbIe B3auMOoAeHCcTBUSA. BoiopoaHas CBsI3b.

9. XuMHYeckasi TEpMOIMHaMUKa

10. XUMHYECKass KHHETHKA. XUMUUYECKOe PaBHOBECHE.

11. PactBopbl. CriocoOb! BeIpaKeHHsI KOHIIEHTpAIHK pacTBOpoB. CBOWCTBA PAaCTBOPOB

12. JucnepcHbie cucteMbl. [I0BEpXHOCTHBIE SIBJICHUS

13. PacTBOpBI 371€KTPOAUTOB. DIEKTPOIUTUYECKAS AUCCOITUAIIIS

14, Juccoumnanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUKA. BoIOpoaHBIN OKa3aTeb

15. [TpousBenenue pactBopuMocT. MOHHO-0OMEHHBIE peakiuu. [ maponus comei.

16. OKHMCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

17. [TonsTHEe «AEKTPOIHBINA MOTEHIMATY. DINEKTPOXUMUUECKHE MPOILECCHI. DIIEKTPOJIN3
pacIuIaBoB U pacTBOPOB

18. OO6mue croiicTBa MeTauioB. Kopposust MmeTamioB. MeTobl 3alUThl OT KOPPO3HH.

19. KoHcTpykimonHbie MeTaiiel. AmoMuHuN. XpoM. JKemeso.

20. [Tonumepsl.

21. Xumudeckast uAeHTU(OUKAIS, aHATN3 BEIIECTBA

22. KonnenTpanuu, ciocoObl BIpaKeHUN KOHIIEHTpaui. 3ajavya: Berauciuth

MPOIICHTHYIO KOHIICHTPAIMIO a30THON KUCIOTHI p=1,05 1/MOJIB, €CJI U3BECTHO, YTO
KOHIIGHTpAIIMS HFOHOB BOIOPO/A B pacTBOpe cocTasiseT 6.33-10° Mons/n




23.

TToHsATHE 0 KBAHTOBHIX uncinax. HamicaTs snexrponnsie dopmymsl: Ca?t Sc, FL.

24,

Konnenrpanuu, crocoObl BeIpaXeHUH KOHIIEHTpAii. MOoISpHOCTH pacTBoOpa
Al>(SO4)3 paBua 0,1 mons/i, p=1,02 r/mi1, pacCUUTaTh OCTAIBHBIC TUITHI KOHIIEHTPAIIHIA

25.

Han 1% pactBop H2SO4, p = 1 1/ mu, paccuntare Cm, Cn, Cm, T, %. (MoasIpHOCT®B,
MOJISTIBHOCTD, HOPMAJIBHOCTh, TUTP, MOJIIPHYIO JTOJIIO ITOJTYYCHHOT'O PacTBOPA).

26.

KoHcranTa paBHOBECHS XUMUYEeCKUX peakuuil. Hanummure MaTemaTnueckoe
BBIPOKCHHE KOHCTAHTHI paBHOBecus peaknuu: 2A(r) +B2(r) =2AB (r) u onpenenwure, B
KaKyl0 CTOPOHY CMECTHTCS PABHOBECHE ITPU YBEITMUEHUH OOIIET0 JaBJICHUSI.

217.

Ha BoccranoBienue 7,09t okcua AByXBaJICHTHOTO MeTallia Tpedyercs 2,241
BOJIOpOJIa (H.Y.). BEIUMCINTE SKBUBaJICHTHBIE MAacChl OKCHJAa U MeTauia. YeMmy paBHa
aTomHas macca Me?

28.

OmnpenenuTs B KAKOM HAIPaBICHUH OYyAET MPOTEKATh PEAKLUs MPU CTaHAAPTHBIX
YCIIOBHSX:
COCl; «» CO+ CL.

BemntecTBo

AG xJIx/M0ab

CO

-137,2

COCl;

-210,4

29.

CKopocThb peakiiui B TOMOTeHHBIX crucTeMax. PakTopbl, BIUSAIONINE HA CKOPOCTh

peakuuu. 3akoH aelictBusa Macc. Koncranrta ckopoctu. CBsi3b KOHCTaHTbI
XUMHUYECKOTO PABHOBECHSI C KOHCTAHTAMHU CKOPOCTEH MPSIMON M 00paTHOM peaKIfuii.

30.

Brruucnure HopmansHocTh pactBopa HCl, ecnu st Heitpanuzaruu 20 Mit pacTBopa
HCI uzpacxomoBano 10m1 0,2 N pactBopa KOH

31.

[Ipu kakoit TemriepaType CTaHOBUTCS BO3MOXKHBIM CaMOIIPOU3BOIBHOE TIPOTEKAHUE
peakmuu: 2HgO (k)< 2Hg(x)+ O2 (T). 3aBucumoctsio AH u AS npeneOpeusb.
Boruucaute AG peakuuu.

BemecTtBo

AH x]JI>x/mMonb

AS Jlxx/mMonbeK

HgO(x)

-90,8

70,3

Hg (x)

0

76,1

O2(T)

0

205,4

32.

Bopopoansiii nokazatens. Beraucnuts pH 0,01N pactBop H2SOs, 0=1

33.

Xumnyeckoe paBHoBecue. Ilpunuun Jle-llatense. Omnpenenntb, B KaKOM
HAIPABJICHUU MPOU30MIET CMEIIEHUE PABHOBECHS XUMUYECKON PEAKIIUN:
2NH3 <> Na(r) + 3H2(r ) AH=+92,4
IIPH:
a) MOBBIILIEHUYU TEMIIEPATYpPbI
0) MOHMKEHUHU JaBICHUS

B) YBEJIMYEHUN KOHIeHTpanuu N

34.

CTexruoMeTpUYECKHE 3aKOHBI XUMHUH, 3aKOH 3KBUBAJICHTOB, MOJISIPHBIC MAacChI
SKBHUBAJICHTOB BEIIECTB: OKCHIO0B, KHCJIOT,COJIEH M OCHOBaHMM. 3amayda: 2,705 r
XJIOpHJIAa TPEXBAICHTHOTO METaJllIa B3aUMOJICHCTBYET C 2T THAPOKCHUIA HATPHS.
OnpenenuTh SKBUBAICHTHYIO MacCy MeTajlia.

35.

Brrunciouts DJIC koHuenTpanuonsoro snemenra (—)Ag/0.001MAg*//0.1Ag™/(+)
Kaxwue mporeccsl NpOTEKArOT Ha KaToe U aHoe?

36.

Peakmus nmporekaet no ypaBHeHuto N2 + Oz = 2NO. KoHneHTpanun ucxoaHbIX
BellecTB 0 Havyana peakuu 0butn [N2]= 0,049 mons/m, [O2]= 0,01 mons/m.
Brerancnure KoHIIeHTpanuio 3Tux Bemects, koraa [NO]= 0,005 moms/m.

37.

Ha neitrpanu3zamnuio 0,943 r docdopuctoii kucnorel HsPOs uzpacxogoBan 1,291 1
KOH. Bpruucnnure KoIu4ecTBO BEIIECTBAa SKBUBAJIEHTA, MOJISIPHYIO MacCy YKBUBAJICHTA
Y OCHOBHOCTH KHCJOTHI. Ha OCHOBaHMM pacyeTa HAMUIINTE YPaBHEHUE PEaKIIMH.

38.

Oneprusi ['n66ca (cBoOOHAsI dHEPrus) U €€ U3MEHEHUE NP XUMUUYECKHX PEaKITUsIX.
HanpagieHne XuMHYECKHUX IPOLIECCOB.




0 0
[Tonw3ysack 3HaueHUAMU AG,y, pearupyromux BEMECTB, BBIMUCIUTE AG,,; peakuun

SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeseauTe, MOXKET JIM OHA OCYIIECTBUTHCS

IPU CTAaHAAPTHBIX YCIOBUSIX.

BemtectBo AGY, kI /MOTb
SOz(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
39. XapakTepucTuka HOHHOH CBsi3u CTerneHb HOHHOCTH CBS3H. D(H(HEKTUBHBIN 3aps U

CTENEHb OKHUCIIEHUs aTOMOB. OCHOBHBIE TUITBI KPUCTAJUIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopImHamoHHbIE YnCciia aTOMOB.

40. MoryT 11 POUCXOANTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH MEXKITY
BemectBamu: a) NHs u KMnOg; 6) HNO2 u HI; B) HCI u H2Se? Tlouemy? Ha
OCHOBAHHH DJICKTPOHHBIX YPaBHEHUHN paccTaBbTe KO3()(PUIIMEHTHI B ypaBHEHUH
peakuuu, uaymei mo cxeme: KMnOs4 + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4 +
H-0.

41. Kakoii crtoco6 o0pa3oBaHusi KOBAJICHTHOW CBSI3H SIBIISIETCS JOHOPHO-AKIIETITOPHBIM?
Kakue xumunueckue csszu B nonax BF, ? Ykaxkure nonop u akuenrtop. Kak o0bsicHUTL

TETPadIPHUECKOE CTPOCHUE HOHA?

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrarieHsl B Tadnwuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3adeta / qudd. 3ayera

Ne n/mt Ilepeuenp BonpocoB (3agay) it 3ayera / nud . 3auera

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KypCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne /i1 [IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHMUS/BBITIOTHEHUS
B KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

BOHpOCBI JUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOﬁ arrecragum B BHIC TGCTI/IpOBaHI/IH
MpeACTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB

HE IIPETYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEICNSAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL




11. Meroauveckue yKazaHus i1 00y4YaIOIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCs 10 OCBOCHHIO JIEKIIMOHHOTO

MaTtepuana

OcHOBHOE Ha3Ha4Y€HHE JICKIIMOHHOTO MaTepHalia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTYIKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOIOJIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHAMM.

[LmanupyemMble pe3ylbTaThl IPU OCBOCHUH 00YUYAIOLIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TIONYyYEHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C TMPEIOIaBaTEIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOW pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFMKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX TUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICITBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHMS JCKIIMOHHOI'0 MaTepHaia.

Berynienue — yacTh JIEKIUH, 1€ KOTOPOU - 3aWHTEPECOBaTh U HACTPOUTH AyJUTOPUIO Ha
BOCTIpUsATHE y4eOHOro Mmarepuaina. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTEePUCTUKA €€ — TPO(PEeCCHOHATIBHON 3HAYMMOCTH, HOBH3HBI U CTEMIEHN U3yUYE€HHOCTH, IETH
JIEKIMK; W3JI0)KCHHE TUIaHa JISKIMH, BKJIIOYAIONIETO0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJJICKAINX PACCMOTPEHUIO Ha JIEKIHUW;  XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOAMMOW IS OpraHu3allid CaMOCTOSATEIBLHONH pabOThl CTYIEHTOB, PETPOCHEKIIHSI-
HAIIOMMHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAYeHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CHUCTEME JPYTUX HAYK.

OcHOBHas 4acCTh - U3JI0KEHHUE COACP>KAHUS JIEKIIUU B CTPOTOM COOTBETCTBUH C
MPEIJIOKEHHBIM TJIAaHOM. BKIIIOYaeT pacKphIBAIOMUKA TEMYy JIEKIIMM KOHIICNTYadbHBIH |
(dakTUYeCKUi MaTepual, €ro aHaliu3 W OIEHKY, pa3lInYHble CIOCOOBI apryMEHTalluu |
JIOKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHUH.

3akiIoYeHue - IMOJBEJCHUE OOIEro MTora JIeKIuu, 00001eHne Marepuaina, GopMyIupoBKa
BBIBOJIOB 110 T€ME JICKIIUH; OTBETHI HA BOMIPOCHI CTYJCHTOB.

Jlis  HajIeKaero OCBOCHHS Kypca XHMHH HCIIONB3YIOTCS CICHUAIbHBIC HATJISTHBIC
CpelICTBa, C MOMOINBIO KOTOPBIX MOXHO TIE€penaBaTh CTyACHTaM WH(OpMAIMI0 O BEIIECTBAX,
00BeKTax W CymecTBe (DU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. JIeMOHCTpanus OIBITOB,
MOJICNIA KPUCTATUYECKUX PEIIETOK, TaOIUII M TUTAKATHI C DHEPTrEeTHYCCKUMH JUarpaMmMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMu U 6€3 HUX U T.1.

OcymiecTBICHHE KOHTPOJS 3a BEACHUEM CTYACHTAaMH KOHCIIEKTa— JICKIIMH;  OKa3aHWe
CTyJEHTaM IOMOIIY B BEICHWUW 3alUCH JIEKIWW — (AKIEHTUPOBAHHUE H3JIOKEHHUS Marepualia




JIeKIMH, BBIJCIIEHUE TOJOCOM, MHTOHALMEH, TEMIIOM peud HauOojiee BaXKHOW MH(OpMaLUH,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUs MJIs OOYYaIOMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot

B xoxe BemonmHeHUs 1abopaTOpPHBIX pabOT OOy4aIOMUNUCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETH COBPEMEHHOM METONUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTepUCTUKOM 0Oydaromerocs.
BrimonHenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] TUCLMIUIMHBI, OIpeNeNseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeYnBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeboBaHU K IPOBEICHUIO 1a00PaTOPHEIX PaboT

1. Xumus : XuMUUeCKHe PeakiiH, BbI3bIBAIOIINE AJIEKTPUUYECKUI TOK, 3JIEKTPOIAHbBIE
NOTEHLUAJBI U 3JIEKTPOJBUKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOIUYECKUE YKa3aHUA K
BBITIOJIHEHHIO J1abopaTtopHoil paboTel / C.-Ilerep0d. roc. YH-T a’pOKOCM. MpUOOPOCTPOCHHS |
coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnexkTpoH. TekcroBsle naH. - CII0. : U3zn-so I'VAIL
2015.-19c.

2.  Xwumua. TernoBoit 3¢hdekt (3HTANBINSA) XUMHUECKOW peakuuu : [ DIIeKTpOHHBIN
pecypc] : MeToMuecKre yKa3aHus K BBIOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocM. npubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAIL 2015.-17 c.

3.  Xumus : OKBUBaJICHT. 3aKOH OKBUBAJICHTOB : [ OJNEKTpOHHBIA pecypc|
METOJMYECKUE YyKa3aHWs IO BBIMOJHEHHUIO J1aboparopHoit pabotel / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoerus ; coct.: T. E. Kpsuioa, 1. B. OrypioBa. - D1eKTpOH. TEKCTOBBIC
nas. - CII6. : U3a-Bo I'VAIL, 2016. - 15 c.

4. Xumus. Kopposus metamios : [ DIEKTpOHHBIA pecypc]| : METOAMUYECKHE YKa3aHUsI 11O
BBITIOJIHEHHTO J1abopaTopHbIX padot / C.-IleTepl. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHS ; COCT.:
10. C. Hukonaes, T. E. KpsutoBa. - DnekrpoH. TekctoBbie aaH. - CII6. : U3n-Bo I'YAIL 2016. -
27 c.

Crpykrypa u hopma oTdera o J1abopaTopHOM padoTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

O6paboTka pe3yabTaToB

TpeboBanus k 0ohopMIIEHUIO OTYETa O JIabopaTopHO paboTe

1. Oruér momkeH conepaThb TUTYJIBHBIM JIUCT, a €r0 COAEP)KaHUE COOTBETCTBOBATH
opopmienuto, cornacuo 'OCT 7.32-2017. (3amoHeHHBIE TAOJIUIIBI C TOTYYCHHBIMHU
IKCIIEPUMEHTAILHBIMHA JaHHBIMU) HopmaTuBHAsl TOKyMEHTallWs, HEOOXOoauMast s
odopmIteHus, MpUBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

2. BrpImosiHeHBI HEOOXOAMMBIC PACUETHI.

3. Tloctpoensl rpaduueckre 3aBUCUMOCTH OT 33IaHHBIX MTapaMeTPOB.




4. CpenaHbl BLIBOIEL
5. BrITOIHEHBI KOHTPOJIBHBIE 33/IJaHUS Ha TEMY JIA0OPaTOPHOM pabOTHI.

11.3. Meroauyeckue ykazaHus JUisl OOyJarOIMIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI
B x0/1e BBITIOTHEHHS CaMOCTOSITEIIbHON PaOOThI, 00YUJaAIOMIUKCS BHIIOIHSET padOTy 10 33aHUI0
Y TIPU METOJIMYECKOM PYKOBOJCTBE MPETOIaBATENs, HO 0€3 ero HEMOCPEACTBEHHOTO YIaCTHS.

B mporecce BBITTOTHEHUST CaMOCTOSTEIBLHOM paboOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKH B YCBOCHHM M CHCTEMATH3allM¥ NPUOOpETAacMbIX 3HAHHI, OOECIICUYMBACT BBICOKHIMA
YPOBCHL YCIICBACMOCTU B IICPUOJ O6y‘-I€HI/I$I, MMOMOracT IMOJYYUTL HABBIKU IMOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckuMi ~ MaTepualaMH,  HAMPaBISIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOIMNYECKUN MaTepHa 1o JUCIHILINHE;

11.4. Meroauueckue yKazaHus Uil OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JUCLUTUIMHBL

1. 3ammra 1a60paToOpHBIX paboT

2. BeimonHeHre mpoBepoYHO paboTHI IO TEME JTa00paTOPHON PabOThI

3. perieHue 3a/1a4 1o Teme J1abopaTOpHOI pabOTHI.

11.5. Metoau4ieckue ykazaHUs JJIs OOy4YarOUXCs MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00y4YeHHs Mo aucuuiuinHe. OHa BKIIIOYAeT B
ceOst:

9K3aMeH — (popma OLIEHKH 3HaHWM, MOJYyYEHHBIX OOYYalOIIUMCS B MPOIECCE M3YUCHMUS
BCEH MUCITUIUIMHEI WA €€ YaCTH, HABBIKOB CAMOCTOSITENILHON pabOThI, CHOCOOHOCTH IPUMEHSTh
UX JUIS pelIeHHs MPaKTUYEeCKHX 3aJady. OJK3aMeH, KaK MpPaBHJIO, MPOBOIUTCS B TEPUOJ
HK3aMEHALMOHHON CEeCCHU M 3aBEPILACTCA aTTECTAIlMOHHOW OLICHKON «OTIUYHOY, «XOPOILIOY»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jlara 1 Ne

pOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




