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AHHOTAIUA

Juctummmaa « XuMus» BXOIUT B 0a30BYIO YacTh 00pa30BaTEIbHON MPOTPAMMBI MTOATOTOBKHU
oOyvaronuxcst 1o crnenuanbHocTH «25.05.03 «TexHuueckas »dKCIulyaTalusi TPAHCIIOPTHOTO
pamnoo0OpyIOBaHUs»  HAMpPaBICHHOCTh «TexHuYeckass JKCIUTyaTalusi PagrodIeKTPOHHOTO
000py0BaHUs BO3AYIIHBIX CYJ0B U a3ponopToBy. JucuuminHa peanusyercs kadeapoit Ne31.

JuctumimHa HareneHa Ha GOpMHpPOBAHKE Y BBITYCKHUKA

OOIIEKYIbTYPHBIX KOMIIETECHIIUN:

OK-10 «crocoOHOCTh HCIIOIB30BATh PUEMBI TIEPBOW MTOMOIIM, METO/IBI 3aIIUTHI B YCIOBUSIX
YpE3BbIYANHBIX CUTYAIIUN»;

o0menpodeCCHOHATBHBIX KOMITETESHITHH:

OIIK-7 «BnageHWe OCHOBHBIMH METOJAMHU 3allUThl MPOU3BOJCTBEHHOIO TMEpPCOHANA W
HACEeJIEHUsI OT BO3MOXKHBIX IOCJIEICTBUIN aBapuid, KaTacTpod, CTUXUIHBIX O€ICTBUII»;

po(heCcCHOHATLHBIX KOMITCTCHIIU:

[IK-15 «roTOBHOCTh K OOCCICUYCHHIO JKOJIOTMYECKOW O€30MacHOCTH JKCIUTyaTalluH,
XpaHEHUs, OOCTY)XWUBAaHUS TPAHCIIOPTHOTO PAIUOIIEKTPOHHOTO 00O0OpyIOBaHUs, OC30MMaCHBIX
YCIIOBUH TpyJla IepcoHaay,

[1K-16 «rOTOBHOCTH IPUMEHSITH OCHOBHBIE METOJIbI 3aIUTHI TPOU3BOACTBEHHOTO MEpCOHAIa
U HaceJIeHUS OT BO3MOKHBIX MOCJEICTBUN aBapuii, KaracTpod, CTUXUNHBIX OEICTBHUIl, MEpHI MO
JUKBUIAIMY UX MMOCICACTBUH U 0 UX MPEIOTBPAILICHUIOY.

CopnepkaHre NUCHMIUIMHBI OXBATBHIBAET KPYT BOMPOCOB, CBS3aHHBIX C O3HAKOMJICHHEM C

UCTOpUEN XMMHUH, a TakXke C OCHOBHBIMM HANpaBICHUSAMU M TEHICHUUSMU pa3BUTUSA
COBPEMEHHOM XUMHUHM. OTa HayKa H3y4aeT MaTepUalbHBId MHUp, 3aKOHBl €ro pa3BUTHUA,
crneuu(uyeckyro XUMHUYECKYl0 (GopMy JBHXKEHHA Marepud. B mpouecce u3yueHHs XUMUU
BbIpa0aThIBa€TCsl HAYYHBIM B3IJISA HAa MUpP. 3HAHUE XUMHUM HEOOXOIUMO Ui IUIOAOTBOPHOM
TBOPYECKON JESITEIBHOCTH OakajiaBpa JIO0OM HaNpaBICHHOCTU. 3HAHUE XUMHUU TO3BOJISET
c(hopMUpOBaTh COBPEMEHHOE HAayYHOE IPEJICTABICHUE O MAaTEPUH, BEIIECTBE KaK OJIHOM W3 BHUJIOB
JBIKYIIEWCS MaTepUH, MEXaHU3Me IIPEBPAIICHUT XMMHMYECKUX COCIUHEHUH, CBOMCTBAx
MaTepHalIOB O XMMHUYECKHX IpOIeccaX B COBPEMEHHOW TexHMKe. [Ipm m3ydeHum Kypca XHMHH
HE00X0/MMO MPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKOH XUMHUECKUX PacyeTOB,
BbIpa0OTaTh HaBBIKM CAaMOCTOSTEIBHOTO BBINOIHEHUS XUMUYECKHUX 3KCIIEPUMEHTOB U 0000IIEHUS
¢axToB. [loHuMaHue 3aKOHOB XMMHMH MOMOJKET CTYJIEHTY B PEIIEHUH 3KOJOIMYECKHX MPOOIeM.
3HaHue Kypca XUMHUH HEOOXOIMMO U JUI MOCIEAYIOIIEr0 YCHEIHOr0 M3y4YeHUs CIEeHUaIbHBIX
JTUCIUIUIVH.

[TpenogaBaHue QUCHUIUIMHBI IPEIyCMaTPUBAET clieAyrouue GopMbl OpraHu3auu y4eOHOro
mpolecca:  JIeKUUH, Ja0opaTopHble paloThl, caMoOCTOsATeNbHas paboTa oOyuaromierocs,
KOHCYJIbTaIlUH.

[TporpaMMoil JIHCLMIIIMHBI MPEAYCMOTPEHBl CIEIYIOIIME BHIBl KOHTPOJIA: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTeCTalis B (opMe IK3aMEHa.

OO011ast TpYA0€MKOCTh OCBOCHHUS AUCLUIUIMHBI COCTAaBIIACT 3 3a4eTHBIX enuHuIbI, 108 yacos.
SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUI».

1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIIUHE

1.1. Henau npenogaBaHus JUCUUILIAHBI

HCJ'II) )IaHHOfI JAUCHUILIIIMHBI — YCBOCHUEC CTYJCHTAMU TCOPECTUUCCKHUX OCHOB 06H1€I>i XUMHUHU, XHMHUHU
BaXHEHUIIUX DSJIEMEHTOB M HX HCOPTaHUYCCKUX COCﬂHHCHHﬁ, (bOpMI/IpOBaHI/Ie XHUMHUYCCKOI'0
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MBIIUJICHUA Y CTYACHTOB, Pa3BUTHC HABBIKOB HCIIOJIB30BaHUA CBG,I[CHI/Iﬁ 0 (bHSPIKO'XI/IMI/I‘IeCKI/IX
CBOMCTBaX Pa3jIMUHBIX CHUCTEM [JII CHHTC3a COOTBCTCTBYIOMIUX COGHHHGHHﬁ, BBIIIOJIHCHHUEC
TEPMOANHAMHNYCCKUX u KHHETHYCCKHUX pPacucToB. HpI/IO6pCTeHI/Ie HCKOTOPOI'O OIIbITa
SKCHICPUMCHTAJIbHBIX I/ICCHGILOBaHI/Iﬁ JUIA pa3pa6OTKI/I HOBBIX MCTOJOB CHHTC3a U IIpHUJaHUA
MaTcpruajiamM 3aHaHHOﬁ CTPYKTYpPbI, W KOMILICKCA CBOMCTB. HpeI[CTaBJ'IeHI/Ie BO3MOXXHOCTH
CTYACHTaM pa3BUTh U MPOACMOHCTPHUPOBATH HABBIKU B obiactu MHHOBAIIMOHHBIX TEXHOJIOTHI

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHMPYeMbIMH pe3yJjabTaramMu ocBoeHust OI1
B pesynpTaTe OCBOGHUS MUCHUIUIMHBI OOYYarOMIMIiCS JODKEH O00JIagaTh  CICIYIONIMMHE
KOMIIETCHIIUSIMHU:
OK-10 «cnocoOGHOCTh HCIOIB30BATh MPUEMBI MEPBOM IMOMOINM, METOJbI 3alllUThl B YCIOBUSIX
YpE3BBIYANHBIX CUTYAIUI»:

3HATh - TCOPHUIO YIPABICHUS DPUCKAMH U €€ COLMAJIbHBIC, TEXHOICHHBIE M DKOHOMHUYECKUE
MEXaHU3MBbI

yMeTb - OLEHUBaThb BO3MOXXHBI DPHUCK IIOSBIICHUS JIOKAJBHBIX ONACHBIX M YPE3BBIYANMHBIX
CUTyalui, IPUMEHATh CBOEBPEMEHHBIE MEPHI 110 JTUKBUIALUHU UX ITOCIEICTBUM;

BJIaJleTh HABBIKAMM - YMEHMSMM IO 3alIUTE >KM3HU U 3J0POBbsl B YCIOBHAX YPE3BBIYANMHBIX
CUTyaluH, M0 JUKBUAALMH UX ITOCJIEICTBUM U OKA3aHUIO CAMO— U B3aUMOIIOMOIIY.

HMeThb ONBIT JeATeJbHOCTH - CIOCOOHOCTBIO OpraHU30BBIBaThH CllacaTelbHble pPadOThl B
YCJIOBHSIX YPE3BBIYAaNHBIX CUTYallui Pa3IM4HOrO XapaKTepa;

OIIK-7 «BiageHue OCHOBHBIMH METOJAaMU 3aIlMUTHI IPOU3BOJCTBEHHOIO IIEPCOHANA U HACEJICHUS
OT BO3MOXHBIX MTOCTIEICTBUI aBapHid, KaTacTpo(), CTHXUUHBIX O€JICTBUIIN:

3HAThb - XApPaKTCPUCTHKH oInacHocTeu IMpHUPOIHOTO, TCXHOI'CHHOI'O n COIIMaJIbHOTI'O
IMPOUCXOKIACHUA,
YMETh - OCYHICCTBJIATHL MEPOIPUATUA IO 3alUTE yJallIUXCA N TeppI/ITOpI/Iﬁ oT quSBBIqaﬁHBIX

CUTYaIMi TEXHOTEHHOTO U MPUPOJIHOTO XapaKrTepa.

BJIaJIeTh HABBIKAMU - TPAMOTHO MPUMEHSIThH MPAKTHUECKHE HaBBIKU 0OecTeueHs] 6e30MacHOCTH B
OIMAaCHBIX CUTyallusXx .

HMeTh ONBIT JAeATeIbHOCTH- (OPMHUPOBAHMS Y YYAIIUXCS TMCUXOJIOTHYECKOW YCTONYMBOCTHU
IIOBCACHUA B OIIaCHBIX U qp€3BLIqafIHLIX CUTYyallUAX: 6epe>1<H0ro OTHOIICHHA K CBOEMY 310pPOBbIO,
OKpYXKarolleu cpee;

[TIK-15 «TrOTOBHOCTH K OOECHEUEHUIO0 SKOJOTHYECKON Oe30MacHOCTH JKCIUTyaTalluH, XPaHEHUS,
00CIyXKUBaHUSI TPAHCIOPTHOI'O PaMO3JIEKTPOHHOTO 000Opy/n0oBaHuUs, 0€30IacHBIX YCIOBUHN TpyJa
MepCoHAJay:

3HATh - NPUHLMIIBL, NpaBUia U TpeOOBaHUs O€30MACHOrO MOBEACHUS M 3aIUTHl B Pa3TUYHBIX
YCIOBUSX U UPE3BBIYAIHBIX CUTYALIMSIX;

yMeTb - T'PaMOTHO NPHUMEHATh NMPAKTHUYECKHUE HABBIKM oOecriedeHus: 0€30MacHOCTU B OMAaCHBIX
CUTYaIUAX

BJaJeTh HABBIKAMH - 3aKOHOJIATEJIbHBIMU U NPABOBBIMM OCHOBAMHU B 00JacTH 0€30MacHOCTH U
OXpaHbl OKpYKarolleil cpenbl, TpeOOBaHUIMH 0€30MaCHOCTH TEXHMUYECKUX PErjaMeHTOB B chepe
npoeCCUOHATBHON AEATENIbHOCTH; CHOCOOAMU M TEXHOJOTMSAMHU 3allMThl B Ype3BBIYAMHBIX
CUTYallUsAX; MOHATHHHO-TEPMUHOJIIOTUYECKUM ammaparoM B o0jacTu Oe30MacHOCTH; HaBbIKaMU
panroHaIM3alMu MPO(EecCHOHANIBHOM /AEATENbHOCTH € Leibio olecredeHus Oe30MacHOCTH U
3aIUTHI OKPY>KAOILEN CpeIbl

HMETh ONBIT eSAITEIbHOCTH - B HCIIOJIb30BAHMSI HHAUBUAYAIbHBIX CPEACTB 3amuThl B UC



[IK-16 «roTOBHOCTH MPUMEHSATH OCHOBHBIE METObI 3AIUTHl MPOWU3BOJCTBEHHOTO MEpCOHANa U
HaceJIeHUsI OT BO3MOXHBIX IOCJIEJICTBUN aBapuii, KatacTpod, CTUXUHUHBIX OEICTBUM, MEphI IO
JUKBUAAIMY UX MTOCIEACTBUI U 10 UX MPEIOTBPAILICHUION:

3HATh - XapakTep BO3ACUCTBUS BPEIHBIX U OMACHBIX (PAaKTOPOB Ha YEJIOBEKA U MPUPOJHYIO CpEay,
METOJIBI ¥ CIIOCOOBI 3aIUTHI OT HUX.

YMETD - I/II[CHTI/I(I)I/II_II/IpOBaTL OCHOBHBIC OITAaCHOCTU CPEABI obuTaHus YCJIOBCKA, OICHHUBATH PUCK
nux

TCXHOI'CHHBIC OIIACHOCTHU, UX CBOICTBA U XapPaKTCPUCTUKHU

BJaJ€Thb HABbIKAMHU -BBI60pa MCTOOOB 3alllUThI OT BPEAHBIX U OIIaCHBIX (baKTOPOB ycC

HMETDb OIIBIT ACATECJIbHOCTHA - B UCIIOJIB30BAHUA NHAUBUAYAJIbHBIX CPCACTB 3allIMTHI B ucC

2. MecTo nucuMIuInHbI B cTpykType OIl
I[I/ICI_II/IHJ'II/IHB. 68.3I/IpyeTC$[ Ha 3HAaHUAX, paHEC HpI/IO6pCTeHHHX O6y‘IaIOH_II/IMI/IC$I IIpu HU3y4YCHUU
CICAYIOUX TUCHUILINH:
— Maremaruka
— @usuka

3HaHWs, TOJYYCHHBIE TMPU M3YYCHHH MaTepuana JaHHOW JUCIUIUIMHBI, HWMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHHUE, TAK U UCIIOJIB3YIOTCS IPU U3YYCHUH APYTHX JUCIUTUINH:
— Dkoiaorus

— be3omacHoCTh XKU3HENEATEIHbHOCTU

3. Oo0beMm aucuumiaunbl B 3E/akageM. yac
Jannapie 006 obmeM o0beMe TUCIUIUIMHEI, TPYTOEMKOCTH OTACIBHBIX BHJIOB YU4eOHOW pabOTHI 1O

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOM TPYAOCEMKOCTH I10 CeMeCTpaM) MPpEACTABJICHBI B Ta6n1/1ue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yueOHOWH paboOThI Beero TpymoeMKocTh 1o
cemecTpam
No2

1 2 3

OG6Iuast TPY10eMKOCTh 3/108 3/108

aucunanabl, 3E/(1ac)

AyoumopHbwie 3auamus, BCETo 4ac., 12 12

B mom uucne

aexiuu (JI), (dac) 6 6

[MpakTHuyeckue/ceMUHApCKHE 3aHATHS

(I13), (9ac)

naboparopusie padotsl (JIP), (dac) 6 6

KypcoBoii mpoekT (padota) (KII, KP),

(qac)




DK3aMeH, (4ac) 9 9
Camocmoamenvhasn paboma, BCETO 87 87
Bua npoMe:kyTOYHOT0 KOHTPOJIS: OK3. OK3.

3adet, Audd. 3a4ueT, sk3aMeH (3aver,

Audd. 3a4, Ik3.)

4. Coneprxkanue TUCHMILTHHBI

4.1. PacnipeesieHue TPYA0€MKOCTH JUCIUNJIMHBI

1o pa3jaejaM U BUIaM 3aHSATHIA

PaSI[eJ'IBI 1 TEMBI TUCHUIUIMHBL U UX TPYAOCMKOCTH IIPUBECACHBI B Ta6n1/1ue 2.

Tabmuua 2. — Pa3aensl, TeMbl AUCHUIUIMHBL U UX TPYAOEMKOCTh
Pa3znenbl, TeMBI TUCHUTLTAHBI Jlexuuu |I13 (C3) JIP KII CPC
(gac) (dac) (dac) (gac) (gac)
Cemectp 2
Paznen 1: BBeagenue B XUMUIO 1 2 10
Tema 1.1.ITorsATHE BewecTsa u 0.5 2
XUMHUYECKOHN peakiuy, OCHOBHBIC
oTpeeNeHusl.
Tema 1.2 4
CrexruoMeTpuuecKrue 3aKOHBI.
DyHIaMEHTATBHBIC TTOHSTHS H 3aKOHBI
XUMHUH.
Tewma 1.3.Crioco0s1 onpeieieHus 0,5 2 4
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.
Paznen 2: Ctpoenue BemniecTBa 2 - 20
Tewma 2.1. OcHOBHBIE CBEACHUS O 1 4
CTPOCHHH aTOMOB; KBAaHTOBBIE UHCIIA.
Tema 2.2. Ilepuoguueckuii 3aKoH 2
J.M.Menneneena.
Tema 2.3. XuMmuueckas CBSI3b, BUIBI 0,5 4
XUMHYECKOH CBSI3H.
Tema2.4. MeTo BaaeHTHEIX CBS3€l, 0,5 4
KOBaJICHTHAsI CBSI3b.
Tema2.5. Metoa MoneKyIspHBIX 2

opoOuTanei.




Tema2.6. HeBaneHTHEIE TUIIBI CBI3€EH:
HOHHAs CBI3b, METAIUIMYECKAS CBA3D,
BOJIOPOHAs CBs3b, CHIIBI BaH-1ep-
Baannca.

Paznen 3:XuMuueckue CUCTEMEI.
OO6mmue 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

28

Tema 3.1. DHepreTuka XuMHUYECKUX
MIPOLIECCOB, BHYTPEHHSI SHEPTHS,
SHTAJIBIINSA, SHTPOIIHSL.

Tewma 3.2. sneprus ['m60ca,
HAIPaBJICHHOCTh XUMHUYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XMMUYECKOMH
pEeaKLUU U METOJBI €€ PEryJIMPOBAHUA,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus akTUBAIIHH,
ypaBHEHHE AppeHuyca, mpaBuiio BaHT-
l'odda, karamuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBI, TUCTIEPCHBIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnekTponuTHyecKkas
JMCCOLMaLUsl, BOJHBIE PACTBOPHI
3JIEKTPOJIMTOB, BOAOPOAHBIH
1oKa3arTesb, peakiuu oOMeHa,
TUAPOIU3 COJIEH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HERJIEKTPOJIUTOB, BOJIHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbanienust OCTBaIb/1a, 3aKOHBI
Payns.

Pasnen 4. OcHOBEI
INMEKTPOXUMHUYECKUX TTPOIECCOB.

17

Tema 4. 1.0KUCITUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PCAKITUN

0.5




Tema 4.2.XUMHUUECKHE UCTOYHUKHU
3JEKTPUYECKOTO TOKa. ['abBaHNueCcKre

OJICMCHTBI.

Tema 4.3. DneKTposn3, 3aKOHBI

®dapazes.

Tema 4.4. Kopposus u 60prba ¢ HEH. 0.5 4

Paznen 5:CBoiicTBa MPOMBIIIEHHO- 12

BaXXHbIX J3JICMCHTOB U UX COCZ[HHGHPIIZ

Tema 5.1. Knacebl xuMndeckux
COCIMHEHMH, CBOMCTBA IIPOMBIIIIEHHO
BAJKHBIX 2JIEMEHTOB U UX COCUHEHUM.

Tema 5.2. Xumnueckas
uaeHTuuKams. MeToasl
XUMHUYECKOTO UCCIIEA0BAHUS U aHAIN3a
BEILIECTB U UX IIPEBPALLECHUMN.

Hroro B cemectpe:

HUroro:

4.2. Conep:xxaHue pa3/ieJioB U TeM JIEKIIUOHHBIX 3aHATHH

Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEICHO B TaOiuIle 3.

Ta6n1/1ua 3- COI[ep)KaHI/IC pa3aciioB U TEM JICKIHHOHHBIX 3aHATUH

Howmep pasnena

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKIIUOHHBIX 3aHATHH

Pasnen 1 BBenenue B XxuMuio.

Tema 1.1. IToHsTHE BelecTBAa U XUMUUYECKON PEAKIIMU, OCHOBHBIE OIIPEIECICHUS.

Tema 1.2. Crexuomerpuueckue 3aKoHbl. OyH/TaMEHTANIbHBIE TIOHATHUS U 3aKOHBI XUMUH.
Tema 1.3. CriocoObI onpeieNieHnsT KOJIMYECTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CtpoeHue BelecTa

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMOB; KBAHTOBBIEC YHCIIA.

Tema 2.2. Ilepnoanueckuii 3axkon JI.11.Menneneesa, csa3b I1.C. co ctpoeHneM aToma.
Tema 2.3. XHMU4YECKas CBA3b, BUAbl XUMUUECKON CBS3H.

Tema 2.4. MeTo/1 BaJICHTHBIX CBSI3€H, KOBaJICHTHAS CBS3b.




Howmep pasnena

Ha3zBanue u conepxanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 2.5. Metoa MOJEKYISIPHBIX OpOUTANICH.

Tema 2.6 HepanenTHbIC THUIIBI CBS3€H: HOHHAS CBSI3b, METAJUIMNUECKAsS CBS3b,
BOJIOPOJIHAs CBs3b, CHIIbI BaH-nep-Baanbca.

Pa3nen 3 Xummnueckue cuctembl. O0Ine 3aKOHOMEPHOCTH XUMHUYECKUX TPOIIECCOB.

Tema 3.1. DHepreTuka XMMHUYECKHUX IIPOLECCOB, BHYTPEHHAS DHEPIHsl, TEIIIOBON
3¢ heKT XUMUYECKHUX peakmuid, 1-ii, 2-i, 3-i 3aKOHBI TEPMOAMHAMHUKH,
OHTponus, Kak (YHKIMS COCTOSHUS, SHTANBINSA. XUMUYECKUN TTOTCHIINAL.

Tema 3.2. sHeprus ' m60ca, HanPaBICHHOCTh XUMUYECKUX MPOLECCOB, XUMHUECKOE U
dazoBoe paBHOBECHE.

Tema 3.3. CKOopOoCTh XMMHUYECKOH pEeaKIIMU U METO/IbI €€ PEryJIMpOBaHus, 3aKOH
JICHCTBHSI Macc.

Tema 3.4 DHeprus akTUBalUK, ypaBHeHHe Appennyca, npasmio Bant-I'odda,
KaTaJIu3aToOphl U KaTaIUTUYECKUE cucTeMbl. OCHOBHOM MOCTYJAT XUMHUYECKON
KMHETUKN, KHHETUYECKOE ypaBHEHUE. BiusHue TeMIiepaTypbl Ha CKOPOCTh
XUMHYECKON peaklny, ypaBHeHUE AppeHnyca. MexaHu3M nIpOoTeKaHus
KaTaJIUTUYECKUX peakuuid. Xumudeckoe pasHosecue npuHuui Jlelllarense.

Tema 3.5 PactBopbI, 1ucnepcHble CUCTEMBI, CIOCOOBI BBIPAYKEHUS COCTaBa PacTBOPOB.
TepmoauHaMuyeckue XapakTepUCTUKU IIpoliecca 00pa3oBaHMsl paCTBOPOB.
CHJIBHBIE U c1a0ble 3JIEKTPOJIUThI, HOHHBIE PABHOBECHUS B BOJHBIX PACTBOpaXx,
IIPOU3BEJIEHUE PACTBOPUMOCTHU

Tema 3.6 DONEeKTPOIUTHYECKAs JUCCOLUAIUS, BOJHBIE PACTBOPHI DJIEKTPOJIUTOB,
BOJIOPOJHBIN MTOKAa3aTeNb, PEAKIIMN 0OMEHA, THIPOIN3 COJIEH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX PAaCTBOPOB HEMIEKTPOIUTOB, KosuraTuBHbIE
CBOMCTBA PaCTBOPOB, 3aKOHBI Payis.

Paznen 4. OCHOBBI JIEKTPOXUMUYECKUX ITPOLIECCOB.

Tema 4.1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

Tema 4.2. XHWMHUYECKUE UCTOYHHUKH JIEKTPUUECKOTr0 TOKA. ['albBaHNYECKHE IIIEMEHTHI,
CTaHJAPTHBIE MIEKTPOIHBIE IOTEHIUAIIBL. JIBOWHON JIEKTPUYECKUH CIION.
VpaBuenne HepHcra. PaBHOBECHBIN. 31€KTPOIHBIN oTeHIMal. CTaHAapTHBIN
BOJOPOJHBIN IIEKTPOLI.

Tema 4.3. OnexTpoaus, 3akoHsl Papajnes

Tema 4.4 Koppo3sus u 6oprbda ¢ Hel.

Paznen 5. CBolicTBa IPOMBIIUIEHHO- BAKHBIX 3JIEMEHTOB U UX COEAMHEHUH.
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Howmep pasnena

Ha3zBanue u conepxanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 5.1.

Kitacesl XMMHUYECKUX COEIMHEHHM, CBOMCTBA POMBIIIIJIEHHO BaXKHBIX

AJIEMEHTOB U UX coenuHeHni Komno3unnonneie marepuainsl. KepmeTst.
Xumus meraiios (Al,Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , pymiepen,
kapOuH. TomnuBa (TBEpAOE, )KUAKOE, Fa30BOE), CMa30UHbIE MaTEpUabI,

MOTOPHBIC Macia.

Tema 5.1.

Xumudeckast uaeHTuukamnysi. MeToIbl XMMUYECKOTO UCCIICIOBAHUS
aHaJii3a BEIECTB U UX MpeBpaiieHnii. KauecTBeHHbIN U KOJIMYECTBEHHbBIN
ananu3.(I paBUMETpUUECKHI, TATPUMETPUICCKUN, KOMITJIEKCOHOMETPUIECCKUIT

METOAbI aHaJmsa).

4.3. MpakTnyeckune (CeMUHAPCKHE) 3aHATHSA

TeMbl MPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIHUIIE 4.
Tabnuua 4 — IIpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

Ne
Ne - | TpymoeMKoCTb
TeMbl IPAKTHYECKHX 3aHATHIL DopMbI MPAKTUYECKUX 3aHATUN > | pasacna
/1 (qac) IHUCIAI-
JIVHBI
Y4eOHbIM MJIaHOM HE IPESYyCMOTPEHO
4.4, JIabopaTopHble 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEICHBI B TaOIUIIE 5.
Tabnuna 5 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
No T
- TTIOEMKOCTb
HaumenoBanue 1abopatopHbix paboT 12 > | Nepasnena
n/m (qac) JACUUTIITNHBI
Cemectp 2
2 Onpenenenne M’ sxBrBalIeHTa MeTasLIa 2 1
3 Ornpenenenue TETJIOBOTO s dekra peakiuu 2 3
HEHUTpaIU3alUN.
4 N3mepenue u pacyer OIEKTPOAHBIX IMOTEHIIMAIOB 2 4
METAJIJIOB U H/IC TAIbBAHHYECKUX DJIEMEHTOB.
BCETO 6 wuyacos

4.5. KypcoBoe npoextupoBanue (paéora)

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO




4.6. CamocTosiTeJIbHAsA padoTa 00y4YaroUXCs
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Bunbl camocTosaTensHON paboThI U €€ TPYJ0EMKOCTh ITPUBEICHBI B TabuIIe 6.

Tabnuua 6 Buasl caMocTosTenbHON pabOTHI M €€ TPYTOEMKOCTh

Bun camocTostensHOl pabOTHI Bcero, uac | CemecTp 2, yac
1 2 3
CamocrosiTesbHasi paboTa, BCero 87 87

M3y4YeHHE TEOPETHYECKOT0 MaTeprana
mucuutuinasl (TO)

41 41
pacuerHo-Tpaduueckue 3amanus (PI'3) 2 2
[Toaroroska K TeKymiemy KorTposo (TK) 20 20
noManinee 3ananue (J3) 6 6
KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3) 18 18

5. [lepeyeHb y4eOHO-METOAMYECKOTO o0ecriedeHHs 1JIsl CAMOCTOSTEIbHOU

padoThI 00Yy4AIOIIUXCH MO TUCHUILINHE (MOAYJIIO)
Y4eOHO-MEeTOINYEeCKHE MaTepHalIbl ISl CAMOCTOSITENIFHONW PadOThl CTY/IEHTOB YKa3aHbI B ILII.

8-10.

6. [lepeyeHb OCHOBHO¥ U JONOJHUTEILHOM JTUTEPATYPbI

6.1. OcHoBHasi JIMTepaTypa

[TepeyeHs OCHOBHOM TUTEPATYPHI IPUBEIEH B TaOIHIIE 7.
Tabnuua 7 — IlepeyeHb OCHOBHOM JIUTEpaTypPhl

Iudp bubnuorpaduueckas cepiika / URL anpec KonnuecTtso
9K3EMILISIPOB B
6ubnuorexe
(KpoMe JIEKTPOHHBIX
9K3EMILISPOB)
54T 12 Xumus: yaeonuk / O. C. I'abpuensna, U. I'. OctpoymoB. - 4-e u3n., 2
crep. - M. : Axkanemus, 2008. - 336 c.
54 A 95 Axwmeros, H.C., JlabopaTtopHbie 1 ceMHUHAPCKUE 3aHATHS 110 001IIeH 10

Y HEOpraHWYeCKOW XUMHUH.: YdyeObHoe mocodue 6-¢ u3a., / H.C.
AxmeroB, M.K. A3uzosa, JI.1. bageiruaa.— CII0. : Jlans, 2014, —
368 c. ( YueOHUKH JI71s BY30B.)
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I'munka, H. JI. O6mas xumus B 2 1. Tom 1 : yue6nux st CI1O / H.
JI. I'munka ; mox pen. B. A. ITonkosa, A. B. babkoBa. — 19-¢ u3n.,
niepepad. u gomn. — M. : U3narensctBo FOpaiit, 2016. — 364 ¢. —
(ITpodeccnonansuoe odpazoBanue). — ISBN 978-5-9916-8475-0.

I'muuka, H. JI. O6mas xumus B 2 T. Tom 2 : yue6nuk mis CI1O / H.
JI. Tnunka ; mox pen. B. A. Ilonkosa, A. B. babkoBa. — 19-¢ u3j,.,
niepepad. u gomn. — M. : U3narensctBo FOpaiit, 2016. — 380 ¢. —
(ITpodeccnonansuoe odpazoBanue). — ISBN 978-5-9916-8484-2.

OO0mas u Heopranuyeckasi XuMus. 3aJJa4HUK : yaueOHoe rmocodoue
TSl akajgemudeckoro 6akanaBpuara / C. C. babkuna [u ap.] ; mox
pen. C. C. babkunoii, JI. JI. Tomunoit. — M. : U3narenbcTBO
IOpaiit, 2016. — 464 c. — (bakanaBp. AkageMu4ecKkuii Kypc). —
ISBN 978-5-9916-8973-1. 3BC biblio-online.ru

OO1m1ast ¥ HeOpraHUYeCcKasi XUMHusl. 3aJauHUK : y4eOHOe Tocooue
i akajemudeckoro 6akanaspuara/C. C. babkuna [u np.] ; mox
pen. C. C. babkunoii, JI. /. Tomunoii. — M. : U3naTenbcTBO
Opaiir, 2016. — 464 c. — (bakanaBp. AkageMUYECKUNA KypC). —
ISBN 978-5-9916-8973-1.0bC biblio-online.ru

54 ESS Endumos, B. Y. OcHoBBI 0011eii xumuu : yaeOHoe ocodue / B. 10
N. Endumos, 2017. - 256 c. (Briciiee oopa3oBanue : bakanaBpuar)
6.2. JlonoTHUTe IbHAS JIUTEpPaTypa
[lepedyeHb JONOTHUTENBHOM IUTEPATYPHI IPUBEEH B Tabnuie 8.
Tabnuma 8 — [lepeueHb 1ONOTHUTENBHOMN JTUTEPATYPHI
Mudp bubnuorpaduueckas cepiika/ URL anpec KonnuecTBo 3K3eMIUISIpOB B
O6ubmuoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)
54 K68 Koposun H.B.O0mas xumus, yue6Huk a1 BY3o08.M.:Bricin 197 53
mk.2005.-558c.
54 X45 I'ypoB A.A., bamaes @.3., Ouapenko JLII., [IlamoBan B.H., 15 3k3
Xumusi. Y4eOHUK IS BY30B.2-€ W3, cTepeoTurl.-M.:M3a-Bo
MI'TY um baymana, 2004.-784c: ni.
54 A95 | Axmeros, H.C. JlabopaTopHble U CEMUHAPCKHE 3aHATHS 110

oO11eil 1 HeopraHMYeCcKol XUMHUU. [ DIIeKTPOHHBIN pecypc] :
Vuebnsie nmocodus / H.C. Axmeros, M.K. A3zuzosa, JI.W.
bagpiruna. — Dnekrpon. gan. — CIIO. : Jlans, 2014. — 368 c.
— Pexxum goctyna: http://e.lanbook.com/book/50685



http://biblio-online.ru/
http://biblio-online.ru/
http://biblio-online.ru/
http://biblio-online.ru/
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54 A95 | I'envdman, M.W. Heoprannueckast Xumust. [ DIeKTPOHHBIN
pecypc] : YueOnubie mocobus / M.U. 'ensdpman, B.I1.
KOctparoB. — Dnektpon. nan. — CII6. : Jlans, 2009. — 528 c.
— Pexxum nocrymna: http://e.lanbook.com/book/4032

54K 85 O6mas xumusa: ydeoHo-meton.mocooue / T.E. KpeutoBa . — 32
CII6.:I'YAII, 2016-98c. ( ¢ KOHTPOJBbHBIMHU 32/ TAHUSIMH )

7. IlepevyeHb pecypcoB HH(pOPMaLMOHHO-TeJIeKOMMYHHKanuoHHo# cetu UHTEPHET,
He00XO0AUMBIX JIS1 OCBOCHMS AU CHUIITTHHBI
[Tepedens pecypcoB nHpopMannoHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, Heo6xomuMbIx
JUTSL OCBOCHHUSI TUCIIUIUIMHBI PUBEJICH B Tabnuiie 9.
Tabmuna 9 — Ilepeuenn pecypcoB mHbOpManuoHHO-TenekoMMmyHUKarmonno cetu MHTEPHET,
HEOOXOUMBIX JIJIsl OCBOCHUS IUCIUTUIMHBI

URL agpec HanmenoBanue
http://www.xumuk.ru/ CaiiT 0 Xumun
http://www.hemi.nsu.ru OCHOBBI XMMHUU: 00pa30BaTEIbHBII CAaUT

TSl CTYJIEHTOB

http://lib.aanet.ru/jirbis2/index.php?option=com_content&vi | DiexTpoHHbIE peCypChl ONOIHOTEKH
ew=article&id=28&Itemid=393

8. [lepeyeHb HH(POPMAMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH

OCYLIeCTBJIEHMH 00PAa30BaTEJIbHOIO MPOLECCa M0 AUCIHUIINHE
8.1 llepeyens MpPOrpaMMHOro odecnevyeHust
[lepedyeHp UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeactasieH B Tadumie 10.

Tabmuma 10 — IlepedyeHp mporpaMMHOTO 00eCTICUCHHUS

Ne i/ HaunmenoBaHue

He mpenycMoTpeno

8.2. Ilepeuenb HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIx HH(OPMAILIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.
Tabmuna 11 — Ilepeyenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

1 http://www chem.nsu. ru
OCHOBBI XUMHH: JIEKTPOHHBIN YUYEOHUK

2 http://journal.issep.rssi.ru
CopocoBckuii 00pa30BaTeIbHBIN KYpHAT: XUMHUS



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
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http://www.xumuk.ru/— caiit xumuu B MaTepHere. Heoprannyeckas xumusi. ba3bl 3HaHUIA.
Xumnueckas sHIMKIoneauss B 5 tomax .M. BPO, 1988-1998. CipaBoYHUK 110 BEILIECTBAM.
Tabmuma J{.1.MenaeneeBa. Homenknarypa. Heopranmdeckue peakiuu.

9. MaTepuaJibHO-TEXHUYECKas 0a3a, He00X0AUMAast IJIsl OCyIeCTBJIEeHUSI

06p33OBaTeJ1]>HOI‘O nmpomecca 1mo JTMCUMIJInHEe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIpeICTaBIeH B Tabuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Howmep ayautopuu

Ne n/m HanmveHnoBaHMe cOCTaBHON YacTH MaTepHaIbHO-TEXHUYECKON 0a3bl (ipu
HEOOXOIMMOCTH )
1 JlexumoHHast ayIUTOPHUS C UCIOIb30BAHUEM JIEMOHCTPALIMOHHBIX 32-01 (I'acremnno,15)

Ta6JII/III Hu CXEM, HepI/IOI[I/I‘ICCKOﬁ CHUCTEMBbI XUMHNYCCKUX DJICMCHTOB
J.N.MenneneeBa, 00pa3iioB MUHEPAIOB, MOICIICH
IPOCTPAHCTBEHHBIX PELIETOK.

2 Crienuanu3upoBaHHas XUMHUYECKas TabopaTopus C 33-02, 33-04
UCIIOJIb30BaHUEM JIEMOHCTPAI[MOHHBIX TUTAKATOB, JIA0OPATOPHBIX ('acremno,15)
CTEHJIOB M YCTaHOBOK JUJIsI OTIPEJICIICHUS SKBUBAJICHTAa METAJLIA,
U3MEPEHUS SJICKTPOIHBIX MMOTCHIIUAIOB, CKOPOCTH KOPPO3UHU
METAJUIOB; AaHAJIUTUYECKHUE U AJICKTPOHHBIC BECHI; JAOOpAaTOPHBIE
pH-MeTpsl, 1IeHTpUdYTH 1

10. ®oHa OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHUs MPOMEKYTOUHOM aTTecTAluN

Oﬁyqamnmxcn no JIMCIMIIIMHE
10.1. CocTaB (oHaa OLIEHOUHBIX CPEJICTB NMpHUBEEH B Tadbaule 13
Tabmuua 13 - CoctaB GoHa OLIEHOUHBIX CPEJICTB JUIs IPOMEXYTOUHOM aTTecTalluu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii TepeYeHpb OLIEHOYHBIX
CPEICTB

DK3aMeH Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIC OUJICTEL;
3amaun;

10.2. TlepedyeHb KOMIIETECHIIHMA, OTHOCSIIUXCS K IUCHUIUIMHE, M OSTambl UX (OPMUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPaMMBI TIPUBEICHBI B Ta0wuIle 14.

Tabmuma 14 — IlepeueHb KOMMIETEHIMH C yKa3aHHEM JTarnoB WX (OPMHUPOBAHHS B TIpoliecce
0CBOEHHsI 00pa30BaTeNbLHON MPOTrpaMMBbl

Oranbl GOPMUPOBAHKS KOMIETEHITUN 10
Homep cemecTpa

JUCHUILIMHAM/TIPaKTHKaM B mporiecce ocBoenus OI1

OK-10 «cmocoOHOCTh HCIOIB30BaTh MPUEMBI MEPBOM MOMOIIHM, METOMIBI 3alIUThl B YCIOBHIX

YpE3BbIYAWHBIX CUTYaLIUI»
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2 Xumus

4 Be3omacHOCTE KU3HEAEITEIHHOCTH

OIIK-7 «BnageHue OCHOBHBIMH METOJIaMHU 3aIMThI MPOU3BOJCTBEHHOrO IMEpCOHAla U HaceJleHUs
OT BO3MOXXHBIX TIOCIICJICTBUM aBapuid, KaTacTpod), CTUXHUHHBIX OCICTBHIN»

2 Xumus
4 be3omacHOCTh XU3HENEATENHHOCTH
4 Dkomorus

[IK-15 «roTOoBHOCTH K OOECIEUEHHIO HKOJIOTHYECKON OE€30MacCHOCTH JKCIUTyaTalluu, XPaHCHHS,
00CITy)KMBaHUSI TPAHCIIOPTHOTO PATUO3ICKTPOHHOTO 00OpYA0BaHMS, OE30IMACHBIX YCIOBHHA Tpy/a

repCcoHalIa»
2 Xumus
4 Be3omnacHOCTE KU3HEAEATEILHOCTH
4 DKoJIOrHs

IIK-16 «roTOBHOCTHL MNPUMCHATbL OCHOBHBIC MCTOJbI 3allIMTbLI IIPOU3BOACTBCHHOI'O IICPCOHAJNIA H
HaceJeHUsI OT BO3MOXKHBIX IOCIIEACTBUM aBapHﬁ, KaTaCTpO(b, CTUXHUUHBIX 66,Z[CTBI/II71, MCPBI 110
JIMKBU Al UX HOCJIC,HCTBI/II;'I H 110 UX IPCOAOTBPALICHUIO»

2 Xumus

4 Be3omnacHOCTE KU3HEAEATENLHOCTH
4 OKoIOTHUSA

10 DIEKTPOHHBIC CPEACTBA JOCMOTpPa

10.3. B kayecTtBe KpuTepueB OLIEHKH YpPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS) y OOyUYaOLIUXCS
KOMIIETEHIIMM NPUMEHSAETCS LIKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBbl YHHBEpcUTeTa. B Tabnuue
15 mnpencraBinena 100—0amnbHas u  4-OayuibHas IIKambl JJIS  OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH.

Tabmuua 15 —Kpurepuu olieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIU I

O1ieHKa KOMIIETEHIINN
100- .
4-GarbHas XapakteprcTrka COpMUPOBAHHBIX KOMITETECHITHIA
OayTbHast
IIKaIa
IKana
- oOyuyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuan;
- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIEHO ¥ TPAMOTHO €0 HU3JIaraer;
- Omupasch HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYpHI,
85<K <100 COLIMAHO» - o 10 MPUBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJOKEHUS C MPAKTUYECKOM
(GATICHO» NeSTeNIbHOCTHIO HAPaBICHHUS;
- yMeJI0 OOOCHOBBIBACT M aPTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,
- JeJaeT BLIBOJBI U 0000IICHHS;
- CBOOOJTHO BIIAJICET CUCTEMON CHEIMATIM3UPOBAHHBIX MOHSATHH.
- o0yyarouuiicss TBEpI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
10 CYyIECTBY WU3JlaraeT ero, ONHpasCh Ha 3HAHUSA OCHOBHOM
JIUTEPATYPHI,
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<84 (XOpOLLIO» - YBSI3bIBAa€T YCBOEHHBIC 3HAHUS C MPAKTHYECKOW EATEIBHOCTHIO
«3aUTEHOY S ——
- ApPrYMEHTHPYET HayUHBIC ITOJIOKCHHSI,
- JeJaeT BHIBOIBI K 0000IIEHN,
- BIIQJICET CUCTEMON CIEIUATU3UPOBAHHBIX MOHSATHH.
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55 <K <69

«YJIOBJIETBO-
PUTEIBHO»
«BAYTEHO»

- 00y4YaroImuicsi yCBOMJI TOJIBKO OCHOBHOM MpPOTrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIAraeT €ro, ONMpaschb Ha 3HAHHUS TOJBKO OCHOBHOM
JINTEPATYPHI;

- JIONyCKAaeT HECYIIECTBECHHBIC OIIMOKH M HETOUYHOCTH;

- HWCHOBITHIBAET 3aTPYJHECHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
HAaINpaBJICHUS,

- c;1ab0 apryMEeHTHPYET HayYHBIEC TOJI0KCHHS;

- 3aTpyaHSAETCS B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHHMIA;

- YACTUYHO BJIAJAECET CUCTEMON CIEUUAIU3UPOBAHHBIX ITOHATHIA.

K<s4

«HEYJIOBJIETBO
PUTEIBHO»
«HE 3aUTCHO»

- oOywarommiics HE YCBOWI 3HAYUTEIBHON YacTH MPOrpPaMMHOTO
MaTepuaa,

- JIONyCKAaeT CYIIECTBEHHbIE OMIMOKM ¥  HETOYHOCTH TpHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

- He OPMYJIMPYET BHIBOJIOB U 000OIICHUH.

10.4. TumoBbie KOHTPOJIBHBIE 3aJaHHSI UM WHBIC MaTEPUAIIbL:
1. Bompocs! (3aa4m) Juis 3k3ameHa (tabnuna 16)

Tabmuna 16 — Borpocs! (3a1a4um) 1S 9K3aMeHa

Ne i/t

[lepeueHn BoIpocoB (3a1a4) s 3K3aMeHa

KBanToBo-MexaHndeckass MOJECIb CTpPOCHHUA aTOMaA.

IIpuamun HeonpenenenHocty |eiizendepra. Ypasuenue lle bpoiiis.
BonroBas ¢hyHKISL.

VYpaBuenue Ulpenunrepa. KBantoseie uucna. [lpunnun 3anpera  [laynu.
Xynna, Kneukosckoro.

Ilepuonuueckas cucrema JI.11. Menneneena

[TeprnomnuHOCTh M3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJNyC aTOMOB U HOHOB,
SHEPTrUH NOHHU3AINU, CPOJICTBO K AJIEKTPOHY, AIEKTPOOTPUIIATEIEHOCTb,
OKHCIMTENBHO-BOCCTAaHOBHUTENNBHAs criocoOHocTh. CBsi3b I1.C. co cTpoenneM

aTromMa.

OCHOBHBIE THIIBI XUMHYECKOH cBs3U. KoBajieHTHAs CBA3b.

Teopust rubpuan3anuy ¥ reoMeTpust MosieKyi. [1oaspHOCTh U MONAPU3yeMOCTh
KOBAJIEHTHOM CBA3U U MOJIEKYJT

MesxmolieKkyigspHble B3auMoIeicTBUs. BoiopoiHast CBs3b.

10

XumMmudeckas TCPMOJHaAMHKa

11

XuMuueckass KUHETUKA. XUMHUYECKOE PABHOBECHE.

12

PactBopsl. CriocoOBI BEIpaKEHUST KOHIIEHTPAIMH pacTBOpoB. CBOWCTBA PaCTBOPOB
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13 HucnepcHble cucteMbl. [IOBEpXHOCTHBIE SIBICHUS

14 PacTBOpEI 371€KTPOIUTOB. DNEKTPOIUTHYECKAS JUCCOLUALINS

15 Juccoumanus Bojbl. Jluccounanust KUCIOT U OCHOBaHUM. BogopoaHbIif moka3aresnb

16 [TpousBenenue pacTBopuMocTH. IoHHO-OOMEHHBIE peakuu. [ uaponu3 cose.

17 OKHUCIIUTENTFHO-BOCCTAHOBUTEIBHBIE PEAKIINU

18 TTousaTre «NMEKTPOTHBIA MTOTCHITHAID). DIEKTPOXUMUICCKUE TIPOIECCHI. DIEKTPOITN3
pacIiaBoB ¥ pacTBOPOB

19 OO6mue cBoiicTBa MeTauioB. Koppo3us MeTamuioB. MeTo bl 3aIuThl OT KOPPO3HH.

20 Konctpyxkimonnsle Metaisl. AmoMuHuil. XpoM. JKeneso.

21 [Tonmumepsr.

22 Xumudeckas HAeHTH(DUKAINSA, aHATTN3 BEIIeCTBA

2. Boripocs! (3amaun) muist 3adera / nuddepeHmpoBanHoro 3adera (Tadbmuma 17)

Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne i/t

[Tepeuens BonpocoB (3a1a4) 11 3aueta / auddepeHInpOBaHHOTO 3a4eTa

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

3. Tembl U 3amaHue ISl BBIOJHEHUS KYypCOBOW pa0OTHI / BBIMOJHEHHS KYpPCOBOTO MPOEKTA
(Tabmuma 18)
Tabmuna 18 — IlpumepHBIil TIepedeHb TeM JJIsS BBIMOJTHEHHS KypPCOBOW paOOTHI / BBITOIHEHUS

KyPCOBOT'O TIPOEKTa

Ne i/t

[TprMepHBIii TepeueHb TEM ISl BHIITOJHEHUS! KYpCOBOM paOOThI / BHIIOJTHEHUS
KYPCOBOI'O IIPOEKTA

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

1. Bompoch! 117151 MpoBeACHUSI IPOMEXKYTOUHOM aTTecTalluy Npu TecTupoBaHuu (Tabmuma 19)

Tabmuna 19 — IlpumepHbIii nepeyeHb BOIPOCOB AJIsl TECTOB

No /1t

[IpuMepHBIii epedeHs BOIPOCOB ISl TECTOB

He npenycmoTtpeHo.

2. KoHTponbHbIe M TpaKTUYECKHE 3aJJauul / 3a/1laHus 110 JUCHUIUIMHE (Tabnuma 20)
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Tabmuua 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHui

Ne i/t

[TpumepHBIii IepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aj1a4 / 3a/1aHuil

KonnenTpanuu, ciocoObl BeIpaKeHUH KOHIIEHTpaIuil. 3anada: Berauciuth

o = 1,05 2/mz,

IIPOLUCHTHYO KOHIOCHTPAUIO a30THOM KHCIIOTBI €CJIM U3BECTHO, YTO

KOHIIEHTPAIIMsI HOHOB BOJIOPOA B pacTBope cocTarisier 6.33-10-3 mounb/n

1.ITonsiTHE O KBAaHTOBBIX YKciax. Hamucars 31eKTpOHHBIC (hOPMYIIBL: Ca2+

Sc, F1-

KonnenTpanuu, criocoObl BeIpaKeHUH KOHIIEHTpauii. MOJIIpHOCTh pacTBOpa

Al>(SO4); pasra 0,1monb/1, P=1,02 r/Mi1, paccuMTaTh OCTAIBHBIE THIIBI
KOHUEHTpAaLH

Han 1% pactBop H2SO;4 P=1p i, Paccuntate Cm, CN , Cm, T,

L (MOJIFIpHOCTI), MOJISITIBHOCTh, HOPMaJbHOCTb, TUTP , MOJISIPHYIO JIOJIIO
MIOJIYYEHHOTO PacTBOpa).

KoHcTanTa paBHOBeCHs] XMMHUYECKHX peakiuii. Hamummre maremarndyeckoe
BBIp@KCHHE KOHCTAHTHI paBHOBecus peakuuu: 2A(T) +B2(r) =2AB (T) u onpenenute
B KaKyl CTOPOHY CMECTUTCSI PaBHOBECHE MPU YBEIHMUCHHH OOIIETO JaBJICHUS.

3. Ha BoccranoBnenue 7,09t okcuia AByXBaJeHTHOTO MeTailia Tpedyetcs 2,241
BOZOpOJA (H.y.). BRIUNCINTH SKBUBaJIEHTHBIE MACChl OKCUIA U MeTalla. Yemy paBHa
atromHas macca Me?

1. Onpenenuth B KaKOM HAIPaBICHUM OYAET MPOTEKATh PEAKLUs MPH
CTaHJAPTHBIX YCIOBUSAX:
COCI2 « CO+CI2 .

BerectBo AG kJIx/Momb

CO -137,2

COCl2 -210,4

.CKOpOCTI) p€akuun B I'OMOI'CHHBIX CHUCTEMAX. q)aKTOpI)I, BJIMAIOIIHUE HA CKOPOCTH
pCaKknuu. 3akoH JEHUCTBHS Macc. Koncranra CKOpPOCTH. CBsI3b KOHCTAHTBI
XUMHYCCKOTI'O paBHOBECHUA C KOHCTAHTAMU CKOpOCTeﬁ HpHMOﬁ )51 06paTHOI\/’I peaKI.IPIfI.

Beruucnure HopmansHocTh pactBopa HCI, ecnm i Heirpanuzanuu 20 M
pactBopa HCl uspacxonosano 10mi 0,2 N pactBopa KOH

10

. Ilpu xakoil TemnepaType CTAHOBUTCS BO3MOXHBIM CaMOITPOU3BOJIBHOE MPOTEKAHUE
peaknuu : 2HgO (k)< 2Hg(x)+ O2 (r) 3aBucumocteto AH u AS mnpeneOpeus.
Boeruncoute AG peakuuu .

BEIIIECTBO AH xJI>x/Momb AS JIx/monbeK

HgO(k) -90,8 70,3
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Hg (x) 0 76,1

02(r) 0 205,4

11

Bonoponnsrii nokaszarens. Beraucnuts pH 0,01N pactBop H 2S04, a=1

12

Xumunueckoe papHoBecue . [Ipunnun Jle- [latense . Onpenenuts B KaKOM
HaIlpaBJICHUU TPOU3OMIET CMEILIECHUE DPAaBHOBECUS XUMUYECKOM pEaKIUu:
2NH3 < N2(r) +3H2(r) AH=+92,4

IIPH: a) TOBBIIICHUH TEMIEPATypbl ©0) MOHMKEHUU JABIICHUS B) YBEIUYCHUU
KOHIIeHTpauuu N2

13

CTexroMeTpHYCCKHE 3aKOHBI XUMUH, 3aKOH SKBUBAJICHTOB, MOJIPHBIC MacChbl
SKBUBAJICHTOB BEIIECTB: OKCHI0B, KHCJIOT,COJIEH U OCHOBaHMM. 3anada: 2,705 r
XJIOpHJa TPEXBAICHTHOTO METaJIa B3aUMOJICUCTBYET € 2r THAPOKCUAA HATPHS.
OnpenenuTh SKBUBAICHTHYIO MacCy MeTalia.

14

Brrunciuts 9.4.C. KOHICHTPAIIMOHHOI'O 3JICMCHTA
.(-)Ag/0.001IMAg™ //0.1Ag" / Ag(+)

Kakwne IMPOHCCChI ITPOTCKAIOT HAa KATOAC U aHO,Z[e?

15

Peakuus nporekaet no ypaBHeHuto N2 + O2 = 2NO. KoHueHTpauum CX0JHbIX
BelIecTB /10 Havana peakiuu O0butn [N2]= 0,049 mons/n, [O2]= 0,01 momns/m.
Brruucnure KoHIIEHTparuio 3TUX BemecTs, koraa [NO]= 0,005 moms/m.

16

Ha neitrpanuzanuto 0,943 r docdopuctoit kuciaorst H3PO3 uzpacxomosan 1,291 r
KOH. Bpruucnure KOJIM4ecTBO BEIIECTBA 3KBUBAJIEHTA, MOJISIPHYIO MAacCy SKBUBAJIEHTA
1 OCHOBHOCTH KHCJIOTHI. Ha OCHOBaHMM pacyeTa HaMMIINTE YpaBHEHNUE PEAKIIUHU.

17

1. Ouneprusa ['n66ca (cBoOOaHAs dHEprusi) U €€ U3MEHEHUe NMPU XUMHUUYECKHX
peakuusx. HarpaBneHne XMMHUYECKHUX MPOLIECCOB.

- AG % AG g
0JIb3YsICh 3HAUYCHUSIMU pearupyromux BEIECTB, BBIYUCIUTC

peaxuuu 80, (2)+2H ZS(Z): BS(K)"' 2H 20(9"0)

OCYHICCTBUTLCA ITPU CTAHAAPTHBIX YCIIOBHUAX.

" OIIpCACINUTE, MOXKET JIM OHA

0
AG g8

BemecTBo k]I /MoITb
SO2(r) - 300,4

H2S(1) -33,01

S(x) 0

H,0(r) -228,1

18

XapakTepucTuka MOHHOM cBsi3u CTeneHb MOHHOCTU CBSI3U. D(DPEeKTUBHBIN 3apsa U
CTENEeHb OKUCIIEHHsI aTOMOB. OCHOBHBIE THIIbl KPUCTAIIIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopauHaloHHbIEe YKClla aTOMOB.
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19 MoryT 11 IPOUCXOAUTH OKUCIUTETHHO-BOCCTAHOBUTEBHBIC PEAKIINUA MEKITY
BemectBamu: a) NH3 u KMnO4; 6) HNO2 u HI; 8) HCl u H2Se? ITouemy? Ha
OCHOBAHHH JJICKTPOHHBIX YpaBHEHUH paccTaBbTe KOA(DPHUIIMEHTHI B YpaBHCHUH
peakuuu, uayniei mo cxeme: KMnO4 + KNO2 + H2SO4 — MnSO4 + KNO3 +
K2S04 + H20.

20 Kakoii crioco6 00pa3oBaHus KOBaJICHTHOMN CBSI3U SIBISETCS IOHOPHO-AKIIEITOPHBIM?

BF,

Kakue xumunyeckue cBsi3u B MOHax — 4 ? Ykaxure AoHOpP U akuentop. Kak o0ObsACHUTH

TETpad’ApUUECcKOoe CTPOCHUE HOHA?

10.5. Meroaunueckue MaTepuaibl, OMPEICNAIONINe MPOUEAYPbl OLICHUBAHWS 3HAHHM, YMEHHIA,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOIIMX dTanbl (OpMUpPOBAHUS KOMIICTCHIIHN,
conepxartcs B [lonoxkenusx «O TekylieM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTalluu
ctynentoB ['VAII, oOydaromuxcst mo nporpaMmam Bbiciiero oopaszoBaHuss» U «O MOAYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauveckue ykazanus JJisl 00y4al0NMXCH M0 0CBOEHUIO TN CIUIIINHBI

11. Meroauyeckue yKkazaHus JJisi 00y4al0NIUXCHA M0 OCBOEHHUIO TUCHUIIIMHBI

[{enpr0 TUCHMITIMHBI SBJISETCS — MOJyY€HHE CTyIeHTaMU HeOOXOAMMBIX 3HAaHUM, YMEHUH U
HaBbIKOB B oOsiactu XuMuu. (OCHOBHOE Ha3HAY€HHUE JIEKIIMOHHOIO MaTepuana — JIOTMYECKU
CTpOWHOE, CHCTeMHOEe, TJIyO0OKoe M sCHOe Wu3J0XKeHne ydyeOHoro wMatepuana. HasHadyeHue
COBPEMEHHOM JIEKIIMM B pamMKax AMCLUUIIMHBI HE B TOM, YTOObI MOJYYUTh BCIO MH(POPMAIUIO 110
TEMe, a B OCBOCHUHM (DyHJIAMEHTAIbHBIX NMPOOJIEM TUCHMILUIMHBI, METOJOB HAyYHOIO IO3HAHMS,
HOBEHMIIMX JOCTH)KEHUN HaydHOHM MbIicau. B yueOHOM mpoiecce JIEKIMS  BBITOJIHSAET
METOA0JIOTUYECKYIO, OpPraHU3aLUOHHYI0O M HH()OpPMAIMOHHYIO (QYHKUMHU. JIekuus packpbiBaeT
MOHSTUMHBIN anmapaT KOHKPETHOM 00siacTu 3HaHus, € MpoOIeMbl, JaeT LEIbHOE MPEICTaBICHHE O
JUCLHUIIIIMHE, TIOKA3bIBAET B3aUMOCBA3b C APYTUMH JUCLUIUIMHAMMU.

[1naHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00yYaOUIMMCs JIEKIIMOHHOTO MaTepuaa;

— IOJIy4YCHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBI3aHHBIX 3HAHUW, YPOBEHb KOTOPBIX
OIIPENENAETCS LEIEBON YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE  MpOo(EeCcCHOHANBHO—JENOBbIX  KadecTB, JIIOOBM K  IpeaMery |
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOosBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IOJIy4eHHUE 3HAHHUM O COBPEMEHHOM YPOBHE Pa3BUTHUSA HAYKU U TEXHUKHU U O IPOrHO3E
UX Pa3BUTHA Ha OMKaiime rojsl;

— Hay4YuTCs METOJIMYEeCKH o0OpabaTbiBaTh Marepuan (BBIIEISATH TIJIABHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH X B PA3IMUHBIX (POPMYIUPOBKAX);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepuans MOXKET CONPOBOXAATHCA AEMOHCTPALMEN XMMHYECKHUX OIIBITOB,
00pa3loB MMHEPAJIOB, MOJAETEeH NPOCTPaHCTBEHHBIX peuieToK. [IpenocraBieHrne BO3MOXKHOCTH
CTYJEHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH IEKTPOXUMHUHU, KUHETHKH.
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CTDVKTVDa OpeaAOCTaBJICHHUS JICKIIMOHHOI'O MaTcpuaia.

Beryruienne — yacTh JieKUMH, LEdb KOTOPOM - 3aMHTEpPECOBaTh U HACTPOUTH ayJUTOPHUIO Ha
BOCIIpUsTHE y4deOHOoro Matepuana. B ero cocraB BXomsr:  (OpMyIMpOBKa TEMbl JEKIIHH,
XapaKTEpUCTHKa €€ — MPOo(ecCHOHAIBHOM 3HAYMMOCTH, HOBU3HBI U CTENEHHM M3YyYEHHOCTH, LU
JEKIUH; M3JI0KEHUE IIJIaHa JIEKLMH, BKJIIOYAIOIIEr0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
HOJUIeKAIUX PACCMOTPEHHUIO Ha JIEKIMH;  XapaKTepUCTHKA PEKOMEHAYEMOH JIUTepaTypshl,
HEOOXOIUMOW JUIi  OpraHW3aldl  CaMOCTOSITEJIbHOM  pabOThl  CTYJCHTOB; PETPOCIIEKIIHS-
HallOMUHAHUE O BOIIPOCAaX, PACCMOTPEHHBIX Ha— MPOLUIOH JIEKIMH, CBA3b UX C HOBBIM MaTe€pHajioM,
YKa3aHHE Ha €ro poJib, MECTO U 3HAUYECHUE B JAHHOM JHUCLUIUIMHE, @ TAK)XKE B CUCTEME JIPYIUX HayK.

OcHOBHasi 4acTb - U3JIOKEHHE COJEPIKAHUA JIEKLUU B CTPOrOM COOTBETCTBUHU C IPEIOKEHHBIM
TUIaHOM. BKITIO4aeT pacKphIBaOIIKN TeMY JEKIIMH KOHIENTYaIbHbIN U (DaKTUUECKUN MaTepHal, ero
aHaM3 M OICHKY, pa3JIUYHbIE CIIOCOOBI apryMEHTalMd M JO0Ka3aTelIbCTBA BBIIBUTAEMBIX
TEOPETUYECKUX MOJI0KEHUI.

3ak0YeHne - TOJBEJCHHE OOIIero urTora JeKnuu, obOoOmeHne matepuana, (HopMyTupoBKa
BBIBOJIOB I10 T€MeE JIEKIIMU; OTBETHI HA BOIIPOCHI CTYIEHTOB.

Jlns Hajnexalero OCBOGHUsl Kypca XMMUHU HMCHOJIb3YIOTCS CIIEUAJIbHBIE HAIJIsIHbIE CPEACTBA, C
HOMOILBI0 KOTOPBIX MOXKHO IepeAaBaTh CTyJIEHTaM HH(OPMAILMI0 O BEUIECTBaX, OOBEKTaX M
cymecTtBe (U3MYECKUX M XUMHYECKHX NpeBpamleHud. J[eMOHCTpamus ONBITOB, MOJEIHN
KPUCTANIMYECKUX PEHIETOK, TAaOJMIBI U IJIAKAThl C SHEPreTUUECKUMH uarpaMMaMu 00pa3oBaHuUs
MOJIEKYJI, PEaKIHii C KaTaJu3aTOpaMu U 0€3 HUX H T.JI.

OcymiecTBieHNE KOHTPOJISA 3a BEJJCHUEM CTYJCHTaMU KOHCIIEKTa— JIEKLUH; OKa3aHHe CTyIeHTaM
IOMOIIM B BEACHUM 3alUCH JEKUUU — (aKUECHTHUPOBAHUE W3JIOKEHUS Marepuala JIEeKLIHH,
BbIJIEJICHUE TOJIOCOM, UHTOHAIMEH, TEMIIOM peun Hauloliee BaKHOM MH(pOpMaIuy, HCIIOJIb30BaHUE
nay3 JUIsl 3aIUCH TaOJIHIL, CXeM)

Metoanyeckue yKa3aHus 1JI1 00y4alOMIMXCS 110 MPOXO0KAECHUIO JJa00pPaTOPHBIX padoT

B xozne BbINOJIHEHHUS 1a00pPaTOPHBIX PabOT OO0YYArOIMICS TOJIKEH YIIIyOUTh U 3aKPENUTh
3HaHUSA, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOAUKON U TEXHUKON DKCIIEPUMEHTA B
COOTBETCTBUM €  KBaJM(PHUKAIMOHHOM  XapakTepUCTHKOW  oOydwaromierocs. BeimoigHeHue
7a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATBHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOH
4acTe! U KOHTPOJBHBIX MEPOIPHUSITHIA.

Brinonsenue na60paT0pHHx pa60T O6y‘{aI-OH_[I/IMC$I SIBIISIETCA HEOTHhEMJIEMON YacTbhIO
HU3YyUCHUA JUCHUIIINHBI, OHpeI[eJ'ISICMOI\/'I y‘IC6HLIM IJIaHOM, W OTHOCUTCA K CpCIACTBAM,
06GCH6‘~II/IBaI-OHII/IM PEIICHUE CIICAYIOINX OCHOBHBIX 3a/1a4 Yy 06yqa}01uer0c;1:

— TpuoOpeTeHHre HaBBIKOB MCCIIEOBAHUS IIPOLECCOB, SIBICHUN U O0BEKTOB, U3y4aeMBbIX B
paMKax JTaHHOM JAMCLUIUIMHBL

— 3aKpeIUICHHE, pa3BUTUE U JACTAIM3ALUsA TEOPETUYECKUX 3HAHMM, IIOJYyYEHHBIX Ha
JEKIUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— INpHOOpeTeHrEe HABBIKOB CAMOCTOATENBHOM paboTHI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npubopamu.

3agaHue u TpeOOBAHUS K NPOBEJECHHIO J1a00PATOPHBIX padoT

Metoandeckune ykazaHus K BBITIOJHEHUIO JIA0OpaTOpHBIX padoT : B Tabmmie 21
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Tab6mumaNe21

1. Xumnueckue peakiuu, BBI3BIBAIOIIIHE
AJIIEKTPUICCKUN TOK, AJICKTPOJIHBIC
54 X46 . 1003k3
MOTEHIIMAIBl W AJICKTPOJBIIKYIIIHE  CHUIBL:
Metoa.ykas./coct:}FO.C.Hukomnaes,

T.E.Kpsiosa. CI16.:I'VAIL,2015-19c¢

2. TeroBoit 3(h(eKT (3HTATBIHA) XUMHUECKON 100 k3

peakuuu. Meroa.ykas./coct: 10.C.Huxomnaes,

54 X 46 T.E.Kpsutosa. CT16.:TY ATT,2015-18c.

OKBUBAJICHT. 3akoH SKBUBAJICHTOB.

MeTOI[I/I‘leCKI/Ie YKa3aHuAa 110 BBITTOJTHCHHIO

54 X45 509k3

nabopatopHoii  pabotsl./coct: T.E.Kpbuiosa,
N.B. Orypuosa. CII16.:I'YAIL,2016-15c

Crpykrypa u ¢popma oT4era 0 1a00paTOpHOIi padoTe

1. Ilenb paboThl.

2. JlabGoparopHoe o0opymoBaHuE.
3. OnwucaHue SKCIIePUMEHTA.

4. O06paboTka pe3yabTaToOB.

TpebGoBanus k oopMIIeHHIO 0TYETA 0 J1abopaTopHOIi padoTe

OTY€T MOJKEH CoAep KaTh 3aM0JIHEHHbBIE TAOJIHUIIBI C SKCIIEPUMEHTATBHBIMH JIAaHHBIMU.
BrimoHeHbI HEOOXOUMBIE PACUETHI.

[TocTpoens! rpaduveckrie 3aBUCIMOCTH OT 33JJaHHBIX TAPaMETPOB.

CrenaHbl BBIBOJIBI.

BrinmonHeHbl KOHTPOJIbHBIE 33JaHUsI Ha TEMY J1a00paTOpHOIl pabOTHI.

ok E

MeTtoanyeckue ykazaHusi AJds OOy4alOUIMXCS MO MPOXO0XKICHHI0 CAMOCTOSITebHOM
padoThI

B xome BBITONHEHUS CaMOCTOSITENHHOM paOOThI, OOYYaIOIIUICS BBHITOJHAET PadOTy IO
3a/laHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpenojiaBarensi, HO 0e3 ero HEemocpeICTBEHHOTO
y4acTusl.

B mpomecce BBIONHEHHS CaMOCTOSITENIBHOW PAa0OThI, y oOydaromerocs (HopMupyercs
1eecoo0pasHoe MIaHUPOBAaHUE pPadouero BpeMEeHH, KOTOpPOe MO3BOJIIET UM pa3BUBATh YMEHHS U
HABBIKM B YCBOCHHH M CUCTEMAaTU3AIMH MPUOOPETaeMbIX 3HAHUH, 00eCreunBaeT BRICOKUI yPOBEHB
yCIIeBAaEMOCTH B MEPHOJI 00yUEHHs, TOMOTAET MOJYYUTh HABBIKM TOBBIIICHUS MTPO(HEeCCHOHATEHOTO
YpPOBHSI.

MeTtoanyecKuMu MarcpuajiaMu, HaIlpaBJIAOIIUMHA CaMOCTOATCJIIbHYIO pa60Ty
06yqa101u1/1x051 SABIIAKOTCA:
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—  y4e0HO-METOIUYECKUN MaTepHal 1o TUCIHILIHNHE;

— METOJIUYECKHE YKa3aHWs IO BBIMOJHEHUIO KOHTPOJIBHBIX PadoT (I 00yYaromuxcs 1o
3a04HOM opme oOydeHus1). OOmas xumusa: ydeOHo-meroa.mocoome / T.E. KpsuioBa . —
CII6.:T'VAIIL 2016-98c. ( ¢ KOHTPOJBHBIMH 33/IaHUSIMH Ha DJICKTPOHHOM HOCHUTENE B JHMYHOM
KaOWHEeTE CTY/ICHTA)

MeToanyeckne yKa3aHusli ISl 00y4alIIMXCH IO INPOXOKICHUIO TPOMEKYTOUYHOM

aTreCTanum

[TpomMexyTouHas arTecTranus oOyJaronmxcs peIycMaTpuBaeT OLICHUBAHUE
MIPOMEKYTOUYHBIX M OKOHYATEIBHBIX PE3yJbTaTOB OOydUeHHs 1o AucHuIninHe. OHa BKIIOYAET B
ceos:

— 9K3aMeH — (opMa OLIEHKU 3HAHUM, MMOJyYEHHBIX 00yYarOIIUMCs B MPOLECCe U3YUECHUS
BCEH AUCLMILIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIbHOM pabOoThl, CIOCOOHOCTH MPUMEHSTH X
JUIsL  PELIEHUsl IPaKTUYECKMX 3a7ad. OK3aMeH, KaK IIpaBWIO, IPOBOAUTCS B IEPUON
HK3aMEHAllMOHHOM CECCUM M 3aBEPIIACTCS AaTTECTAlMOHHOM OLIEHKOM «OTINYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IIpU IPOBEJEHUU IPOMEXKYTOUHOM aTTECTALlMA OCYLIECTBIISIETCA B

cooTBeTcTBUU C TpeboBanuaMu [lonoxenuit «O TekyleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectauuu cryaeHToB ['YAII, oOyuarommuxcss 1O HporpaMmbl  BBICLIETO
obpazoBanus» u «O MOMYJIBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIy.

JIucT BHECEHUSI U3BMEHEHUH B paboUuyIo MpOrpaMMy JTUCLMILIAHBI

JlaTa BHeCeHUS

N Hata u Ne
U3MEHEHUH U Tloamnuce
o o o MPOTOKONA
JIOTIOTHCHUM. ConepxaHre U3MEHEHHUH U JOTIOTHEHIH saceaHns 3aB.
Iloanuce BHECHIETO kadenpoi
Kadeaps

N3MCHCHU
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