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AHHOTaNINA

JucuuiuimHa « XUMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTPaMMy BBICIIETO 00pa3oBaHuUs
— MporpaMMy CIENHAIATETa TI0 HaNpaBJICHWIO MoAroroBku/ crenuanbHoctd 11.05.01
«PannonieKTpOHHbBIE CUCTEMBI U KOMILJIEKCHD) HAIIPaBIEHHOCTH «Paauo31eKTpOHHBIE CUCTEMBI
nepeaaun nHGopmanumy. Jucuurmaa peanusyercs kapeapoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

OIIK-1 «CnocoGeH mpeacTaBuTh aJIcKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI HAyYHYIO
KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJOXKEHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
HAyK U MaTeMaTHUKN»

OIIK-2 «Crnoco0eH BBISBISATH €CTECTBEHHOHAYYHYIO CYHITHOCTH IPOOJIeM, BO3HUKAIOIINX
B Xolle Mpo(deccHOHANbHON MAESITeTbHOCTH, U MPUMEHSTh COOTBETCTBYIOUINI (U3HKO-
MaTeMaTHYECKUN anmapar s uX (popmanu3anuu, aHaau3a U IPUHATUS PEIICHUS

CopepxaHue JUCHHUILUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBS3aHHBIX C O3HAKOMJICHHUEM

UCTOPUHU XHUMHUH, a TakKe C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIMSAMH pa3BUTHUS
COBPEMEHHOM XMMMU. OJTa HayKa H3y4aeT MaTepUAIbHBII MHUpP, 3aKOHBl €ro pa3BUTHS,
cnenu(UYecKyro XMMHUYECKylo (GopMy JABIDKEHHs MaTepuu. B mporecce M3ydeHUs XUMHUH
BbIpa0aTbIBAE€TCSl HAY4YHBIM B3IJISAJ HA MUp. 3HAHME XUMHUH HEOOXOAMMO JJIsl IUIOJOTBOPHOM
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HAMpaBICHHOCTH. 3HAHHE XMMHH TO3BOJISET
chopMHpPOBAaTh COBPEMEHHOE HAy4YyHOE MPE/CTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICICS MaTepuu, MEXaHU3ME MPEBpAIICHUN XUMUYECKUX COCIMHEHHM, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XuMUu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUeTOB,
BbIpa0OTaTh HABBIKM CAMOCTOSATEIBHOTO BBIMOJIHEHHUS XUMHUYECKUX OKCHEPUMEHTOB U
0000menuss  ¢axrtoB. [loHMMaHMe  3aKOHOB XMMHMHM IIOMOXKET CTYJEHTY B pELIEHUU
HKOJIOTMYECKUX TpobseM. 3HaHHWE Kypca  XHMUU HEOOXOAUMO U JUIsl TOCIEAYIOLIETro
YCHEIIHOT0 U3yYeHUs CIeMATbHbIX AUCLIUIIINH.

[IpenonaBanue MUCHMIUIMHBI TMPEIyCMATPUBAET CIEAYIONIME (OPMBI  OpraHU3alUu
y4eOHOro mpoIiecca: JIeKIUU, 1a00paTopHbIe pabOoThl, CAMOCTOSTENbHAS paboTa 00yJaromerocs,
KOHCYJIbTAITUH.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIMINE BUIbl KOHTPOJIS: TEKYIIM
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKyTOUHas arTectanus B hopme nudPpepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyZAOEMKOCTh OCBOEHUS AMCIMIIUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenogaBaHusi JUCHUTUIUHBI
YcBoeHHE CTyJIEeHTaMHU TEOPETUYECKUX OCHOB  OOIIEeH XWMHH, XHMHH BaKHEUIIUX
DJIEMEHTOB M WX HEOPTaHWMYECKHUX COSAMHCHUM, (POpPMHpPOBAHME XUMUYECKOTO MBIIUICHUS Y
CTYJICHTOB, Pa3BUTHE HABBIKOB WCITOJIb30BAHUS CBEICHUM O (DU3UKO-XUMUYCCKUX CBOMCTBAX
pa3IMYHBIX CHUCTEM Ui CHHTE€3a COOTBETCTBYIOLIMX  COCIUHECHHM, BBINOJHEHUE
TEPMOJMHAMUYECKUX W KHHETHYECKUX pacCyeToB, NPHOOPETEHHE HEKOTOPOro OIbITa
OKCIIEPUMEHTAIBHBIX MCCIICOBAHMIA JJIsi pa3pabOTKM HOBBIX METOJOB CHHTE3a, NpPUIAHUS
MaTepuaiaM 3aJaHHON CTPYKTYpbl M KOMIUIEKca CBOMCTB. IlpeacTtaBieHue BO3MOXKHOCTH
CTYJICHTaM Pa3BHUTh U MIPOJACMOHCTPUPOBATH HABBIKU B 00J1aCTH MHHOBAIIMOHHBIX TEXHOJIOTUN

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

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS IO JUCIUTUIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMITETEHIIMSIMU WJIM MX 9acTsMU. KoMIeTeHIMN U WHANKATOPHI UX TOCTHKCHHUS PUBEACHBI B
tabnuue 1.

Ta6muma 1 — [lepeueHb KOMIIETEHIMI U MHAWKATOPOB MX JOCTHKCHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIIUU KOMIIETEHIINH JOCTH)KEHUS] KOMIETCHLIUU

OIIK-1 Cnocoben
IIPEJICTaBUTh
aJICKBaTHYIO OIIK-1.Y.1 ymeTs npuMeHsTh huznyeckue
COBPEMEHHOMY 3aKOHBI U MaTeMaTH4YE€CKU METOJIbI JIJIs
YPOBHIO 3HaHUH pelIeHns 3a1a4 TEOPETUIECKOrO U

Ob6menpodeccnoHanbHble | HAYYHYIO KApTUHY MPUKJIAHOTO XapaKTepa

KOMIIETCHIINU MHpa Ha OCHOBE OIIK-1.B.1 BmageTs HaBBIKAMH
3HAHHS OCHOBHBIX MCIOJIb30BaHUs 3HAaHUN QU3HUKH U
I0JIO’)KEHUH, 3aKOHOB | MATEMATHUKH NPU PEIIECHUH NPAKTUIECKUX
U METOJIOB 3aja4
€CTECTBEHHBIX HAyK U
MaTeMaTUKHU
OIIK-2 Cnocoben
BBISIBJISITD
€CTECTBEHHOHAYYHYIO

CYIIHOCTB TpobJeM,
BO3HUKAIOIINX B XOA€
poQeCCHOHATBHON
JeATEIbHOCTH, U OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aesbl
MPUMEHSITh MaTeMaTHUYeCKUX U €CTeCTBEHHOHAYYHbIX
COOTBETCTBYIOIINN JUCLUTUTMH

¢buzuKo-
MaTeMaTHYeCKui
amnmapar JJis ux
bopmanuzanuu,
aHaJIM3a U MPUHSITUS
peleHus

O6menpodeccrnonanbHbIE
KOMIIETSHIIH

2. Mecro nucuuminHsl B cTpyktype OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYaIOITUMUCS
IPY U3yYEHHUHN CIICAYIOUINX JUCIUILIHH:




MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:
—  Xumus B 00bEMe CpeHEN IKOJIBI
— Maremarnka. MaTeMaTHUeCKHH aHAIN3
3HaHus, MOJYyYECHHbIE NPU M3YyUYEHUHU Marepuaia JaHHOW JAUCIHUIUIMHBL, HUMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHHE, TaK M MOTYT UCIIOJIb30BAThCS IIPH U3YUYCHUH IPYTUX JTUCIUILIAH:
— bBe3onacHOCTE KH3HENEATENHLHOCTH
— @usmka
— Dkonorus

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCHUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYJIOEMKOCTH [0 CEMeCTpam) MpPeACTaBICHbI B
Tabimue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUILTNHBI

TpyaoemkocTs o
Bun yueOHoM paboTh Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHbie padoTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer, Tindd
mudd. 3auer, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
K3 %) 3au.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMbl AUCHUIIINHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznienpl, TEMBI AUCUUTUIMHBI Jlexkiuu {113 (C3) JIP KIT CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 1
Pazgen 1: Beenenue B Xxumuio 2 5 7
Tewma 1.1.I1onsTHe BeniecTBa u 1 1 1
XUMHYECKON peakIiu, OCHOBHBIC
oTpeieTICHUsI.




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

XUMHHU.

0,5

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

0,5

Paznen 2: Ctpoenue BemiecTBa

10

10

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.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyISIpHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBI3b, METAJUIMYECKAS CBA3D,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baannbca.

Pazgen 3:XuMHUECKHE CUCTEMBI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
MIPOILIECCOB.

14

20

Tema 3.1. DHepreTka XMMUUECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINSA, PHTPOIHSL.

Tema 3.2. sueprus I'nu60ca,
HaNpaBICHHOCTh XUMUYECKUX
IPOLIECCOB, XMMUYECKoe U (hazoBoe
paBHOBeECHE.

Tema 3.3. CkOpoCTh XMMHUECKOMN
pPEeaKIu U METOJIbI €€ PEryJINPOBaHUS,
3aKOH JSHCTBHUS Macc,




Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio 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, pEaKIMi OOMEHa,
TUJIPOJIN3 COJIEH.

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

Pasgen 4. OcHoBBI
ANMEKTPOXUMUYECKUX TPOIECCOB.

Tema 4. 1.0oKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

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

Tema 4.3. DnexTponus, 3aK0HbI
Qdapanes.

Tema 4.4. Koppo3sus u 6oprba ¢ HEl.

Pasznen 5:CBoiicTBa IPOMBIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

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.




Hroro B cemectpe: 34 17 S7

Hroro:

34 0 17 0 57

[IpakThueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
Oo0ydJalImUMHUCS  OMNpENeNeHHBIX  TPYIOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oynymiei

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
paszena

Hazpanue u COACPIKAHUC pasaciIOB U TEM JICKIITMOHHBIX 3aHATHH

Pazgen 1

BBeneHue B XUMUIO.

Tema 1.1.

IlousTue BC€IICCTBaA M XHUMHYICCKOMN pCaknuuu, OCHOBHBIC TIIOHATUA U
OIpCACIICHUS.

Tema 1.2.

CrexnomMerpuueckue 3akoHbl. OyHIaMEeHTaIbHbIE MOHATUS U 3aKOHbl XUMUU!
3aKOH COXPAaHEHHUs Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHBIX OTHOLIEHWH, 3aKOH OOBEMHBIX OTHOLIEHWH. 3akoH ABoraapo,
CJIEICTBUS 3aKOHA ABOraipo.

Tema 1.3.

CriocoObl ompeneneHuss KOJIMYECTBA BELIECTBA, 3aKOH 3KBUBAJIEHTOB. Pacuér
M’ (MOJIIpHBIX MacC 3KBHUBAJIEHTOB) JJIsl MPOCTHIX BEIIECTB, OKCUAOB, KUCIOT,
OCHOBaHMH, coner. PakTop SKBUBAIECHTHOCTH.

Pasnen 2:

CtpoeHue BeliecTna.

Tema 2.1.

OcHOBHBIE CBEJEHHMS O CTPOCHMM aToMoOB; KBaHTOBO-MeXaHMYECKas MOJENb
atomMa. OpOuTanb, KBaHTOBbIE uncia, ypaBHeHue lllpénunrepa, ypaBuenue Jle-
bpoiins, ypaBHenue Ilmanka, npuHuun HeomnpenenéHHoctu I'elizentOepra.
OnekTpoHHO-Tpaduyeckue GopmMyIibl.

Tema 2.2.

[lepnonnueckuii 3akon [[.M.MenneneeBa, cBa3p I1.C. co crpoeHuem aroma.
[lepuonpl, Tpynmel, TUaroHajdbHas 3aBUCHUMOCTb. 3aKOHOMEpPHBIE W3MEHEHUS
CBOMCTB DJIEMEHTOB U coeAuHeHui (dPQPEKTUBHBIA paguyc, OSHEPTUu
WOHU3AIMH M CPOJICTBA K DJIEKTPOHY, SJIEKTPOOTPHUIIATEIHHOCTD).

Tema 2.3.

XuMuyeckasi CBsi3b, BBl XUMUYECKOU CBSI3U. B030y»)AEHHOE U HOpMalIbHOE
COCTOsIHME aroMa. [ uOpuau3anus dSJAEKTPOHHBIX 00jakoB. CrmocoObl
MEPEeKPHIBAaHUSL DJJEKTPOHHBIX OOJAKOB, CHUTMa- MH-JENbTa-TIePEeKPhIBAaHUS.
[TpocTpaHCTBEHHAS CTPYKTYpa MOJICKYIL.

Tema 2.4.

MeTto/1 BaJeHTHBIX CBsI3€H, CIMOco0 0Opa3oBaHMsI KOBAJCHTHOW CBS3H METOJ
Jlongona u I'eitiepa. I1oJIpHOCTH CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.

Tema 2.5.

Mertona MonekysipHbIX opOutaneit. [lopsnok u sHeprus csizu. CBsA3bIBaIOIINE
U Pa3phIXJISIONINE OPOUTAIIH.

Tema 2.6

HesanenTHsie TUIIBI CBS3€H: HMOHHASA CBA3b, MCTAJLIMYCCKAs CBA3b,
BOAOPOAHAA CBA3b, CHUJIbI BaH-nep-BaanLca. KoMmnexkcubie COCIMHCHUA. Pons
KOMIIJICKCHBIX COGJII/IHGHI/II\/'I B IMPpUPOAC U TCXHUKCE. TeopI/Is[ KPUCTAIIIUNYECKOTO
T10JI4. KOHI[CHCI/IpOBaHHOG COCTOSIHHEC BCIICCTBA. TBCleBIC BCIICCTBA.

Paznen 3

Xumudeckue cuctemMbl. OO0IMe 3aKOHOMEPHOCTH XUMHYECKHX MPOIIECCOB.

Tema 3.1.

DHepreTuka XMMUYECKHUX MPOLIECCOB, BHYTPEHHSS SHEPTUsl, TEIUIOBOU APPeKT
XUMUYECKUX peakuuu, 1-i, 2-i, 3-i1 3aKOHBI TEPMOJAMHAMHUKH, DHTPOIHUS, KaK
(GYHKUIMS COCTOSIHUS, SHTAIBIUS. XUMHUUECKUH MOTSHIUAIL.

Tema 3.2.

sHeprusi ['m60ca, HampaBJIEHHOCTh XMMHMUYECKHUX IPOLIECCOB, XUMHUYECKOE HU




Howmep
paszena

HazBanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHMOHHBIX 3aHATHI

(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEAKIIMU U METOBI €€ PETYJINPOBaHUS, 3aKOH ACHCTBUSA
Mmacc. YpaBaenue ['ynpOepra m Baare. MonekynapHOCTb peakiuu, MOPSI0K
peakuuu. 3aBUCHUMOCTb CKOPOCTHM XUMHYECKON pEaKUUU OT KOHLCHTpAalLUH.
KoncranTa ckopocTu (pu3NYECKHid CMBICIL.

Tema 3.4

DHeprusi aKkTHBAaIlMW, YypaBHeHHEe AppeHuyca, mnpaswio Bant-I'odda,
KaTaJIu3aTopbl U KaTaquTudeckue cucreMbl. OCHOBHOM IMOCTYJIAT XUMUYECKON
KUHETUKHA, KUHETHUYECKOE ypaBHEHHE. BiusHue temmeparypsl Ha CKOPOCTh
XMMHUYECKON peakluy, YypaBHEHHE AppeHuyca. MexaHuU3M MpPOTEKaHUS
KaTAIUTUYECKUX peakuuid. XuMuueckoe paBHoBecue npuHuuin Jle-llarense.

Tema 3.5

PacTBopbI, AUCIIEpCHBIC CHCTEMBI, CIIOCOOBI BBIPKEHHUS COCTaBa PacTBOPOB.
TepMonuHaMuyeckue XapaKTepUCTHKU Tpolecca 0oOpa3oBaHMS PACTBOPOB.
CUJIbHBIC U CJIA0BI€ AJIEKTPOJUTHI, HOHHBIE PABHOBECHUSI B BOJIHBIX PacTBOPAX,
MIPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6

3JIGKTpOJII/ITI/I‘-ICCKa$I Jucconuanms, BOOHBIC PaCTBOPBI 3JICKTPOJHUTOB,
BOI[OpOI[HBIﬁ IMOKa3aTCJib, pCaKIIUH 06MCH8., TUAPOJIN3 coJIei.

Tema 3.7

CgoiicTBa pa30aBlIEHHBIX PACTBOPOB HEAJIEKTPOIUTOB, KosumratuBHbie
CBOMCTBa pacTBOpoB, 3akoHbl Payna. Kpuockomuss DOyminockomus.
OcmoTtnueckoe aasnenne. 3akoH ['enpu. M3oTonnueckuii k03 HUIHEHT.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.

Tema 4.1.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, BHCKTpOHHLIﬁ 6anch,
Mon;[prle MAacCChl OKBUBaAJICHTOB OKHMCJIUTCIIAA 1 BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKHUE UCTOYHUKHU DIIEKTPUUYECKOTO TOKA. ['albBaHUUYECKUE DJIIEMEHTHI,
CTaHJApTHBIC JJIEKTPOJHBIC IOTEHUHAbl. J[BOWHOW DSIEKTPUYECKHU CIION.
VYpaBuenue HepHcra. PaBHOBECHBIN. 3NE€KTpOAHBIA NOoTeHIMA. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

9J'IeKTpOJ'H/I3, 3aKOHBI q)apaz[eﬁ KaTOI[HBIe U aHOAHBIC MPOUCCChI PACTBOPOB U
PpacIiIaBOB SJICKTPOJIUTOB.

Tema 4.4

Koppo3uss u OGopsba ¢ Heil. YpaBHEHUS KOPPO3UHHBIX MPOLECCOB C
KHCJIOPOJIHOM M BOJIOPOJHOM jaenomsipu3anueid. CriocoObl 3aluThl OT KOPPO3UHU
— XUMHUYECKHE, IEKTPOXMMUYECKHE (MEeTalJIMuecKue- KaTO/HbIe, aHOIHbIE
OKpbITHUS). JlernpoBaHue MeTaJIJIOB.

Pazgen 5.

CBoiicTBa MMPOMBIIIJICHHO BAXHBIX 3JICMCHTOB U HX COE€TUHECHUI. IMMOJIy4YCHHC
MeTauioB. MeTaIndecKre CIIaBbl M KOMITO3HTEL.

Tema 5.1.

Krnaccel XUMHYECKHX COCAMHEHHMH, CBOWCTBA NPOMBIIUICHHO Ba)KHBIX
3JIEMEHTOB U UX coennHeHni Komno3nnnonueie matepuansl. Kepmersl. Xumus
metamioB (Al Fe, Sn,Pb,M0) Xumust nemeramos: C,Si,S , dymiepen, kapOouH.
TormuBa (TBEpHOE, KUAKOE, Ta30BOE), CMA30YHBIC MaTEpPHAJbl, MOTOPHBIC
MacJia.

Tema 5.2.

Xumuueckass uAeHTU(UKamus. MeToapl XMMHUYECKOTO HCCIENOBAaHUS U
aHalM3a BEIIECTB M WX mpeBpamieHuid. KayecTBEeHHBIN W KOJWYECTBEHHBIN
aHanu3. (I'paBuMeTpuYeCKUid, TUTPUMETPUUECKUM, KOMILIEKCOHOMETPUUYECKUI
METO/Ibl aHAJIN3a).

4.3. TlpakTtuueckue (CEMHUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTHdecKue 3aHsITHS U KX TPYI0EMKOCTh




N3 Hux No
Ne | Temsbl npaktudeckux | @opmel IpakTU4ecKux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT

("ac) JIUHBI

VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO

Bcero |

4.4. JlabopatopHble 3aHATUS

Tembl 1aG0paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh NIPUBEACHBI B Ta0MIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
No Tpy10eMKo MpaKTHIECK | pasaen
W HaumenoBanue 1a00paTopHBIX paboT oTb, (uac) ol a
IMOJATOTOBK | JHCITUII
", (Jac) JIUHBI
Cemectp 1
1 CrexuomMerpuueckue 3akoHbl. OyHIaMeHTalIbHbIE 2 1
MOHATHSI M 3aKOHBI XUMHUHU. CIIOCOOBI ONpeIeTICHUs
KOJIMYECTBA BEIIECTBA.
2 | Onpenenenue M’ skBUBaJIeHTa METaJLIA. 3 1
Omnpenenenne  TemuoBoro  dpdekra  peakmuu 4 3
3 | HeWTpaIu3alKH.
4 N3MepeHne u pacyer 3IeKTPOIHBIX TOTEHIIMAIOB 4 4
MetaiioB U DJIC ragpBaHUYECKUX DJIEMEHTOB.
XuMuyeckass M JJIEKTPOXUMHUYECKas KOpPpO3Hs, 4 4
HccnenoBanue KOPpO3UH METAIIIOB M ONpEAeNICHUE
WHTUOUTOPHOTO Y dekTa
Bcero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs

Bunel camocTosiTenbHON paboThI U €€ TPYJAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabmmma 7 — Buasl caMOCTOSITENNHbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO# paboTh
qac qac
1 2 3
M3y4yeHne TeopeTHIecKoro MaTepraia
32 32
qucturiaHbl (TO)
PacuetHo-rpaduueckue 3ananus (PI'3) 2 2
[ToaroroBka K TeKyIieMy KOHTPOIIO 7 7
ycneBaemoctu (TKVY)
Jomamaee 3ampanue (/13) 10 10
[ToaroroBka K MpOMEKYTOUHOM 6 6
arrectanuu (I1A)
Bcero: o/ o/




5. IlepevyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
VY4ebHO-MeTOoIMYeCKHe MaTepualibl UIl CaMOCTOSITEIbHONM Pa0OThl OOYyYarOLIMXCS yKa3aHbl B
n.a. /-11.
6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUI MpHUBeIeH B TadIuIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHHIMA

KommgectBo
AK3EMILISIPOB B
OuOIHOTEKE
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)

Mudp/ URL anpec bubnuorpaduyeckas ccpiika

https://urait.ru/bcod | I'munka, H. JI. O6miast XuMusi B 2 T : y4eOHUK IS
/388983 akageMmuueckoro 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 : anexrponnslii / DBC KOpaiT [caiit].

https://urait.ru/bcod | O6muiast u HeopraHudeckas XuMusl. 3aJa4HUK : yaeOHOe
e/432806 nocoowue tst akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomuno#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // ObC HOpaiit
[caliT]

OKHCIUATENBHO-BOCCTAHOBHUTEBHBIE TTPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2019. - 77 c.

Xumusi. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI, CTPOECHUE
BEIIECTBA, TEPMOJIMHAMHKA, KHHETHKA, PACTBOPHI,
ANEKTPOXUMHSL: [DneKkTpoHHBIN pecypc] :
yueonoe nocodue / T. E. Kprsutoa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL. -
DNeKTPOH. TeKCTOBbIE naH. - CankT-IleTepOypr : U3a-Bo
['VAII 2020. - 148 c.

Xumus : yaeOHUK st By30B / A. A. 'ypoB [u 1p.]. - 2-¢
54 X45 u3n., crep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 15
784 c.

OO6mas xumus : [ DIEKTPOHHBINA pecypc] : yueOHO-
metoandeckoe nmocodue / T. E. Kpsutosa ; C.-Ilerepb. roc.
YVH-T a9POKOCM. PUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nad. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.

JIaGopaTopHbIE M CEMHHAPCKUE 3aHATHSI IO OOILEH 1
HEOopraHnyeckoil xumuu : yueonoe nocodue / H. C.
AxwmetoB, M. K. Azu3zona, JI. 1. bageiruna. - 6-e usm., crep.
- CIIb. : Jlans, 2014. - 367 c.

54 A95 10

I'enbdman, M. U. Heopranuueckast Xumus : yueOHOE
nocobue / M. U. I'enbpman, B. I1. FOctpaTos. — 2-¢ u3n.,
crep. — Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN

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




978-5-8114-0730-9. — TexkcT : anekTpoHHBbIH // JIaHb :
IICKTPOHHO-OUOIMOTEYHAsl CHCTEMA.

54 E55

OcHoBbI 00111eH XUMUH : yueOHOoe mocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.
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7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCLUIUIMHBI

npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTHU ((I/IHTepHeT»

URL anpec

HaunmenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUM:

o0pasoBaTeNbHBIN

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

OMOIMOTEKH

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmire 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX pu
OCYIIECTBJIEHUU 00pa30BaTEIBLHOTO MPOIiecca MO AUCIUIIINHE
IlepeyeHp ucMoONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTaBICH B

Tabnuie 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne /1t

Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a

Cocran MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOI‘/’I

0a3pl, HEOOXOMUMOW Ui  OCYIIECTBICHUS

00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne
/o

HanmeHnoBaHMe COCTaBHON YacTH MaTepUaAIbHO-TEXHUYECKOH 0a3bl

1 | JlekurioHHAst ayIUTOPHUS C UCIIOH30BAaHUEM JIEMOHCTPAIIMOHHBIX TAOJIHUIL U CXEM,
[Mepuoandeckoii cucrembl xuMudeckux snemenToB J[.M.Menneneesa, 00pasios
MHHEPAJIOB, MOJIEJIEN MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenmanu3upoBaHHAas XHMHUYecKas Ja0opaTopus ¢ HMCIOJIb30BaHUEM



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

JIEMOHCTPAIIMOHHBIX TJIAKATOB, JTAOOPATOPHBIX CTEHJAOB M YCTAHOBOK JJIsl ONIPEICIICHUS
SKBHMBAJICHTA METAJUIA, U3MEPEHHUS SJIEKTPOIHBIX MOTEHIHAIOB, CKOPOCTU KOPPO3UU-
METAJIJIOB - MUJUTUBOJIBTMETPBI; aHATUTUYECKUE U SJICKTPOHHBIC BEChI; JaboparopHbie pH-
METpBbI, HEHTPUDYTU U KATOPUMETP.

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHMSI POMEKYTOYHON aTTeCTalluU

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHumpoBannbIi 3a4€T Crincox BOIpPOCOB;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOJYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C TPAKTHYECKOM
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMATIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GauTCHO»

— o0yyJarouuics TBEpI0 YCBOWII MPOTPAMMHBINA MaTepuai, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JOIYCKAeT CYIIECTBEHHbBIX HETOUHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JEATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JAracT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO

MaTrepuana;

«HEYJOBJIETBOPUTEIILHOY | — IOTIYCKAaeT  CYIIECTBEHHbIE  OMMOKM U  HETOYHOCTH  TpHU
«HE 3a4TECHO» paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

— UCITIBITBIBAECT TPYAHOCTU B MPAKTUUECKOM MPUMEHEHUH 3HAHUH;

— HE MOXKET apr'yMEHTHPOBATh HAYYHbIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— He (OpPMYJIUPYET BBIBOJOB M 000OIIIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Ta6muma 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Ko
MHAMKATOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne ni/m [Tepeuens BonpocoB (3agau) ans aAudd. 3ayera HHMKaTOpa
1. KBaHTOBO-MeXaHMUECKasi MOJIEJIb CTPOEHUSI aToMa. OIIK-2.3.1
2. Atom. [Tpunuun nHeonpenenenHoctu I'eiizenOepra. YpaBuenue /e OIIK-2.3.1
Bpoiins. BomHoBast pyHKImsL.
3. VpaBuenue llpenunrepa. KBanroselie uncna. [IpuHnun 3amnpera OIIK-2.3.1
[Taymu. [IpaBuiio Xynna, KireukoBckoro
4, ITepuoanueckas cucrema .M. MenneneeBa OIIK-2.3.1
5. [TepnoMuHOCTH U3BMEHEHHS CBOMCTB JIEMEHTOB: PanyC aTOMOB U OIIK-2.3.1
MOHOB, DHEPTMH HOHU3ALUH, CPOJICTBO K DJIEKTPOHY,
AJIEKTPOOTPHULIATETLHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS
cnnocoOHocTh. CBs3p I1.C. co cTpoeHueM aToMma.
6. OcHoBHbI€ THIIBI XUMHUYECKOH cBsi3u. KoBasleHTHas CBSI3b OIIK-2.3.1
7. Teopus rubpuau3anuu 1 reomeTpust Moneky. IloaspHocts 1 OIIK-2.3.1
NOJIIPU3YEMOCTh KOBAJIGHTHOW CBSA3H U MOJIEKYJ
8. Me:xmorneKyisgpHble B3auMojeicTBus. BogoponHas cBsi3b. OIIK-2.3.1
9. XuMHUYECKask TEPMOJIMHAMUKA OIIK-2.3.1
10. XuMHyeckasi KHHEeTHKa. XMMHUECKOe paBHOBECHE. OIIK-2.3.1
11. PactBopbl. CiocoObI BeIpaskeHUsI KOHLEHTPAIUK PacTBOPOB. OIIK-2.3.1
CBolicTBa pacTBOpPOB
12. HucnepcHsble cucteMbl. I10BEpXHOCTHBIE SIBICHUS OIIK-2.3.1
13. PacTBOpBI 37EKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALUS OIIK-2.3.1
14. Jucconunanus Boabl. /{uccomuanus KUCIOT U OCHOBAHUH. OIIK-2.3.1
Bonopoanslil mokaszaresnb
15. [TpousBenenue pactBopuMocTH. IOHHO-0OMEHHBIE peaKIuy. OIIK-2.3.1
['uaposns cosen.
16. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKITHH OIIK-2.3.1
17. [TonsiTve «DNEKTPOAHBIN MOTEHIUAI» . DIEKTPOXUMUYECKUE OIIK-2.3.1
IPOLECCHI. DIEKTPOJIN3 PACIIaBOB U PACTBOPOB
18. O6ume cBoiictBa MetamioB. Kopposus metamioB. Metozs! 3amutel | OIIK-2.3.1
0T KOppO3UHU
19. KoHncrpykunonnsle Metaisl. Antomuauil. XpoM. XKeneszo OIIK-2.3.1
20. [Tosnnmepsl. OIIK-2.3.1
21. XuMHuecKasi HIeHTHU(PUKALKs, aHAIU3 BEIECTBA OIIK-2.3.1




[lepeyenp TeMm Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MTPOEKTUPOBAHMS/BBIIIOTHEHHUS] KYPCOBOM paboThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
- KypCOBOM paboThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsl 1 npoBeneHHs IPOMEXYTOYHOM aTTecTallMd B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuua 18 — IIpumepHbIi epeueHb BOIIPOCOB ISl TECTOB

Kon

Ne ni/m [TpumepHBIii IepeueHb BOMPOCOB IS TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAep)Karcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIIL, periaMeHTHpyOIUX MOPSAOK W IPOLEAYPY
NPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuxcs
I'VAIL

11. MGTO)II/ILICCKI/IG YKa3aHus AJid o6yqa}omﬂxc;1 10 OCBOCHHIO AU CITUITIIIMHBI
]_IGJ'IBIO JAUCHUIIIMHBL ABJIACTCA — IIOJYUYCHHEC CTYyACHTaMU HCO6XOI[I/IMI)IX 3HaHHfI,

YMGHI/II\/JI 1 HAaBBIKOB B 06JIaCTI/I XUMHH, YTO ITO3BOJIUT UM ycnemHo pemaTL TeOpeTI/ILIeCKI/Ie 158
MpaKTUYECKHE 3aJa4dl B O0JACTH PAJMOIIEKTPOHHBIX CHUCTEM M KOMIUIEKCOB. OOydgaroniuecs
JOJI’KHBI OCBOUTH I[I/ICIH/IHJ'II/IHY Ha ypOBHe, IIO3BOJISOIIIEM UM HpI/IMeHI/ITI) CBOH HABBIKN B C(bepe
PaaMOdTIEKTPOHHBIX CHUCTEM TMepenadd  uH(opManuu 1o 00pa3oBaTeIbHOM MporpamMmme
OakanaBpa 11.05.01 «PagmnosnekTpoHHBIE CHCTEMBI U KOMILJIEKCHI»

11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIUsl BBITOJIHAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOseMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa;
— TIOJYyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOW YCTAHOBKON K KaXK10M KOHKPETHOU TEME;




— TIOJIyYeHHE OIbITa TBOPUYECKOI pabOoThl COBMECTHO C IPENOIaBaTEIIEM;

— pasBuTHE TNPO(ECCHOHAIBHO-/ICNOBBIX  KAa4yeCTB, JIIOOBHM K TIpeaMeTry W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— T[OJlyueHHE 3HAaHUKW O COBPEMEHHOM YpOBHE pa3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€ UX Pa3BUTHUS HA ONMKaNIINE TOBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIICISATH IJIABHBIE MBICIU H
NOJIOKECHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IUYHBIX
bopMyITUPOBKaXx);

— MOJy4eHHE TOYHOTO NOHMMAaHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHIH.

JlekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUUed CIaiJoB U
UCIIOJIb30BAHUEM Pa3/laTOYHOrO0 MaTepHaja IPH TPOBEACHHUH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIIbHBIX TEMATHK 110 JUCIUTUIMHE.

CTpyKTypa npeocTaBaeHUs JISKIIMOHHOTO MaTepraa;

— Bcerymienne — gactp ek, e KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPHIO Ha
BOCHpUATHE y4eOHOro MaTtepuaia. B ero cocraB BXomaT: (OpMyJIHpPOBKAa TEMbI JIEKIIHH,
XapaKTepUCTHKa e¢ TNPO(EeCcCHOHATBHON 3HAYMMOCTH, HOBH3HBI M CTETIEHHW H3yYEHHOCTH,
Heny JICKIWHW; W3JIOKCHHWE IUIaHa JISKIMH, BKIIIOYAIONIETO0 HAaUMEHOBAHUS  OCHOBHBIX
BOIIPOCOB, TOJUICKANIMX PACCMOTPEHHUIO Ha JIEKIMH;, XapaKTEPUCTHKA PEKOMEHIyeMOil
JUTEPATypbl, HEOOXOAWMOHN JUIi OpraHM3alH CAMOCTOSATENBHONH pabOoThl CTY/EHTOB,
peTpoCIeKIMsA-HAIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX HA MPOILION JIEKIIUH, CBSI3b UX C
HOBBIM MaTEpHajoOM, YKa3aHHE Ha €ro pojb, MECTO M 3HAUY€HHE B JAHHON AMCIMIUIMHE, a
TaKXe B CUCTEME JIPYTUX HAYK.

— OcHOBHasg 4YacThb - W3JIOKEHHE COJIEPKAHHUA JIEKIIMA B CTPOTOM COOTBETCTBHH C
NPEUIOKEHHBIM IIJIaHOM. BKITIOYaeT pacKpbIBalOIUM TeMy JEKIUH KOHLENTyalbHBIH WU
(dakTHUeCKUii MaTepuall, e€ro aHajlu3 M OIEHKY, Pa3InYHbIE CIOCOOBI apTyMEHTAIMH |
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETUUYECKUX TOT0KEHUH.

— 3akirodeHue - MojBe/ieHHe oOIIero uTora JeKIuu, o0o0IeHne MaTepuana, (popMyInpoBka
BBIBOZIOB 110 TeMeE JICKIIMW; OTBETHI HA BOMIPOCHI CTYICHTOB.

— Jlns Hajmexamiero OCBOGHHUSI Kypca XHMHUHM HCIIOJIB3YIOTCSl CIICUANIbHBIC HAarJsIIHbIC
CpEeZCTBa, C MOMOILBIO KOTOPBIX MOYKHO INepeaBaTh CTyIeHTaM MH(OpMaIUIo O BEIECTBAX,
00BEKTaxX M CyliecTBe (QU3NYECKUX U XMUMHUYECKUX TpEeBpalieHuid. J[eMOHCTpalus OIbITOB,
MO/JIENIN KPUCTAITMUECKUX PEIIETOK, TAOIUIIBI U TUIAKAThl C SHEPTeTUYECKUMHU JMarpaMMamMu
00pa3zoBaHus MOJIEKYJI, peaKIuii ¢ KaTaqu3artopamMu U 6€3 HUX U T.1.

— OcymecTBieHre KOHTPOJISI 3a BEICHUEM CTYJEHTaMH KOHCIIEKTa JIEKIWH;  OKa3aHHue
CTYZICHTaM IMOMOIIM B BEJCHUU 3alUCH JEKIMU (aKIEHTUPOBAHUE H3JIOKEHHUS MaTepualia
JICKIMH, BBIJICJICHHE TOJIOCOM, HHTOHAITUEH, TEMIIOM Peud HanOosee BaKHON WH(pOpMaIny,
UCIIOJIb30BAaHUE T1ay3 JIJIS 3alIUCH TaOJIUI, CXEM)

11.2. Meroauueckue yka3aHus s OOy4aroIMXCs MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbIMOMHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHON XapaKTEPUCTHKONW 0OO0YyYaroIerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOIMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelnensieMoil ydeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUe CIeTy0IUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIHUILTUHBI;



— 3aKpeIUIeHUe, pa3BUTHE M JCTAM3allMs TCOPETUYECKUX 3HAHWM, MOJYYCHHBIX Ha
JCKLUSX;

— TOJy4YeHHE HOBOW MH(OPMALIUY 110 N3yYaeMO AUCIUILIHHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PaboT
3amanue u TpeOOBaHUS K BBITIOJHEHUIO JTA0OPATOPHBIX Pa0OT MPHUBEACHBI B METOAMYECKHX
YKa3aHUAX:

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIC

MOTEHIIMAJIBI ¥ AJICKTPOBIDKYIINE CHUJIIBI : [ DIEKTPOHHBINA pecypc] : METOINYECKHE YKa3aHHS K
BBITIOJTHEHUIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKocM. TPUOOPOCTPOCHHS
coct.: }O. C. Hukonaes, T. E. KpbuioBa. - Dnektpon. TekcroBbie aad. - CII0. : U3n-so ['YAII,
2015.- 19 c.

- Xumus. TermoBoit 3¢ ekt (IHTANBINSA) XUMUYECKON peakiuy : [ DIeKTpOHHBIN
pecypc] : MeToauvecKe yKa3aHus K BBIIOJIHEHHUIO JabopaTtopHoii pabotsl / C.-IletepO. roc. yH-
T a3poKocM. ripubdopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - DnekTpoH.
tekctoBble gad. - CII6. : U3n-Bo I'YAIL 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOJIMYECKHE YKa3aHHsI 110 BRIMOJIHEHUIO TabopatopHoit pabotsl / C.-Iletep0. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: T. E. KpbuioBa - DnexktpoH. TekctoBblie aaH. - CII16. : U3na-
Bo I'YAII, 2021. - 19 c.

— Xumus. Kopposust metamios : [ DleKTpoHHBIN pecypc] : MeTOAMYECKre YKa3aHus
0 BBIMOJHEHUIO JTJabopaTopHbIX padoT / C.-IleTep0d. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpsiioBa. - DnektpoH. TekctoBbie aad. - CII0. : U3n-so ['YAII,
2016. - 27 c.

Crpykrypa 1 hopMa oTdera 0 1a00opaTtopHOii paborte
1. Ilenp paboTHLI.

2. JlaGopaTopHoe 0060py0BaHHE.

3. OmnwucaHue SKCIIEPUMEHTA.
4. OO6paboTka pe3yJbTaToB
TpeboBanus K 0OpMIICHUIO OTYETA O Ja00OPATOPHOH padboTe
OT4éT TOJKEH COJEPIKATh TUTYJIBHBIN JIUCT, & €r0 COJCPIKAHNUE COOTBETCTBOBATH O(hOPMIICHUIO,

cormacHo 'OCT 7.32-2017. (3amonHeHHble TaOJIHIBI C MOJYYEHHBIMH 3KCHEPUMEHTAIbHBIMU
naHHbIMH) HopMaTuBHas JOKyMeHTanusi, HeoOXoammas Uisi OQOpMIICHUs, TpHUBEICHA Ha
anekTpoHHOM pecypce 'Y AL https//guap.ru/standart/doc

1. BrinonHeHbl He00X0AUMBIE PACUETHI.

2 ITocTpoens! rpaduueckre 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
3 CrnenaHbl BBIBOJIBI.

4 BrInonHeHbl KOHTPOJIBHBIE 3a/laHKsI Ha TeMY J1a00paTOpHOI paboTHI.

11.3. Meroauueckue ykazaHus sl 0Oy4aloUIUXCs M0 MPOXO0XKIECHUIO CAMOCTOSITEIHHOM
paboTHI



B xone BBIMOHEHHSI CaMOCTOSATEIBLHON pabOThI, O0YUYaIOIIMUICS BBHITIOJIHSAET padoTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YYacTHSL.

B mporiecce BBIMOTHEHUS CaMOCTOSITENBHON paboThl, Yy oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TI03BOJISIET MM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaeT BBICOKHH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHUS, IIOMOTAeT TOJXYYHTh HABBIKM TOBBIIICHUS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAaMOCTOSITENIBHYIO — paboty
00yyJaroumxcs BISIOTCS:

— yueOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

11.4. Meroauyeckue yKa3aHWs JUIS OOYYaIOIIMXCA 10 MPOXOXKACHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH. .

Texkymuii KOHTpPOJb YCIIEBAEMOCTH NpEAyCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUM
00yJaromuxcs, OCyIIECTBISIEMOrO B TEYEHHUE CEMECTpa C IIEJbI0 OICHUBAHUS XOJla OCBOCHUS
JMCIUTIIHHBL.

1. 3amuTa 1a6OpaTOPHBIX padboOT
2. BolnosiHeHUE NPOBEPOYHOM pabOTHI 10 TEME JJaOOPATOPHON PabOTHI
3. pemieHue 3a1a4 10 TeMe J1ad0pPaTOPHOH PadOTHI.

11.5. Meroauueckue yKazaHUs Jis OOYYaroIUXCSA IO MPOXOXKACHUIO MPOMEKYTOYHOM
aTTeCcTalnuu.

[MpomexxyTouHast ~ arrectailds  OOyYarONMIMXCS — MPEIyCMaTpUBacT  OLCHUBaHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCIIbHBIX pCBYJ'II)TaTOB 06y‘-ICHI/I$I 10 TUCIHUIIIINHEC. OHa BKJIFOYACT B
ceOs:

— nmuddepeHIMpPOBaHHbI 3a4eT — 23T0 (¢GopMa OILEHKH 3HAHUWH, IOJyYECHHBIX
00yYaromuMCs TIPU U3yYEHUH TUCIMILIMHBI, TOCCIICHNUH JICKIIUH, BBIMOJIHEHUH JTA00PaTOPHBIX
paboT, KOJJIOKBHYMOB, OTBETa TEOPETHUECKOTO0 MaTepuayia Ha 3a4éTe ¢ OICHKOW «OTJIHUYHOY,
«XOPOIIIO», «YJAOBICTBOPUTEILHOY», KHEYIOBICTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit






