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1 [IEJIM OCBOEHMS YYEBHOMN TUCIHUATIIMHBI

3HaHWE XWMHUU HEOOXOJMMO IS YCHENIHOTO IMOCIEI0BATEIbHOIO HU3YUYEHUS
CTyJICHTaMU OOIIEHAyYHbIX U CHCIHUAJIbHBIX JTUCHUIUIMH, a TaKXke JJIs YCICIIHOM
JESATETHPHOCTH TIO CTHCIHATBHOCTU. V3yueHne XUMHUYECKHX CHCTEM U (PyHIaMEHTaIbHBIX
3aKOHOB XHMHMHM C TO3UMUMA COBpPEMEHHONM Hayku. DOpMHpPOBAHHE HABBIKOB
AKCIIEPUMEHTAIIBHBIX MCCICAOBAHUMN JIJI1 U3YYEHUSI CBOMCTB BEUIECTB U UX PEAKIIMOHHOMN
CITIOCOOHOCTH.

YraybneHHoe U3ydeHHUE dbyHIaMEHTAJIbHBIX 3aKOHOB XHMHH, PEaKIIMOHHOU
CIIOCOOHOCTH XUMHYECKUX AJIEMEHTOB M MX COCIUHEHHUM, C MO3UIUMHA COBPEMEHHOU
Hayku. [loiryueHne COBpEMEHHBIX MPEACTABICHUNA O MAaTEPUU U BEIIECTBE, O MEXAHU3ME
MpEBpaICHUs] XUMHUYECKUX COCIUHEHHUM, 00 OCOOCHHOCTSIX XUMHUYECKHX ITPOIIECCOB,
OOIUX XUMHUYECKUX CHUCTEM, MPUMEHEHHWE XUMHUUYECKUX TIPOIECCOB B COBPEMEHHOM
TexHuKe. POpPMUPOBAHUE HABBIKOB IKCIEPUMEHTAJIbHBIX HMCCICAOBAHUMN ISl M3yUYCHUS
CBOMCTB BEIIECTB M PEAKIIMOHHON CITOCOOHOCTH MX COSTUHCHHM.

XUMHS A3y4aeT Pa3IMYHbIE CBOMCTBA BEIIECTBA B 3aBUCUMOCTH OT UX XHUMHUYECKOTO
COCTaBa, CTPOCHHS M BHEIIHUX yCJIOBUH. OmpenenseTcss BIUSHUE Pa3IU4YHbIX (DAKTOPOB
Ha MPOTEKAHWE XMMUYECKHX PEAKIM U UX 3aKOHOMEpPHOCTH. BaxkHo#l mpoOiemoil 3Toi
HAYKHU SIBJISIETCSI YCTAHOBJICHHE CBA3U MEXKJY CTPOCHHEM BEIIECTBA U €r0 PEAKIMOHHOMN
CIIOCOOHOCTHIO.

[IporpamMmma Kypca mpeayCMaTpUBAET NOJYYEHUE COBPEMEHHBIX MPEICTABICHUN O
MaTepuM M BEIICCTBE, O MEXaHU3ME MPEBpAICHUS XUMHUUYECKUX COCIMHCHUH, 00
0COOCHHOCTSIX XMMHUYECKUX TMPOIECCOB, METAUIOB MW HEMETAUIOB, NPUMEHECHHUE
XUMHUYECKUX MPOLIECCOB B COBPEMEHHOW TEXHUKE.

B mporecce u3ydeHHMs NMCIUIUIMHBI «XHUMHS» 3aKJIaJbIBacTCs OOIICHAYYHBIH H
npodecCUOHANIbHBIA  (YHIAMEHT, (OPMHUPYIOTCS OCHOBHBIE IMPUEMBI TO3HABATEIHLHOMN
NEATeIIbHOCTH, 0€3 KOTOPhIX HE MOXKET OOOMTHUCh HHU OJWH CHEIHAIINCT, B KaKOW ObI

00J1acTH HayKH, TEXHUKH, IIPOU3BOJICTBA OH HU paboTall.



1.1 lean nucuMNJINHBI

HenamMu IUCTUIUIMHBI «XUMUSD SBISIIOTCS MPOYHOE YCBOCHUE OCHOBHBIX 3aKOHOB U
TEOpUM XHWMHH, OBJAJCHUE TEXHUKOM XHMHMUECKHX pacy€ToB, BBIPAOOTKA HABHIKOB
CaMOCTOSITENIbHOM paboThl C JUTEpPaTypod, OBIAJECHHE HABBIKAMH CaMOCTOSITEILHOTO

BBITIOJTHEHHS] XUMUYECKUX HKCIIEPUMEHTOB M 0000IIeHNs Ha0II0/1aeMbIX (haKTOB.

1.2 3agaun AUCHUTIIIHHBI

3ajmavyaMy JUCHMIUIUHBI « XUMHS» SIBJISIETCS TITyOOKO€ YCBOEHHE 3HAaHUW 00 OCHOBHBIX
3aKOHAaX XUMHH; HU3YYEHUE MPEBPAIICHUNA XUMHUYECKUX COEAUHEHUW; pPACCMOTPEHHUE
OCOOEHHOCTEN XMMUYECKUX MPOIECCOB KUHETUKU UM TEPMOIUHAMMKH; 3aKOHOMEPHOCTSX
ANEKTPOXUMUYECKUX CHUCTEM; W3y4YEHUE MPEBPAIICHUM XHMHUYECKHX COCIWHECHUM;
paccMOTpeHHe OCOOEHHOCTEH XMMHUYECKUX MPOIECCOB B PACTBOPAX; HU3YYEHHE OCHOB
aHAJIUTUYECKOW XUMUHU (XUMUYECKash UJIEHTU(PUKALKSA); O3HAKOMIIEHUE C OCOOCHHOCTIIMU
U pa3HOOOpa3sueM MOJUMEPHBIX MAaTEepUajoB; OBJIAJIEHUE TEXHUKOW XHMHYECKUX
pacueTroB, MPOBEACHHMS  XHUMUYECKUX  OKCIIEPUMEHTOB;  BBIpAaOOTKAa  HABBIKOB

CaMOCTOSATENbHON padOThI C JIUTEPATYPOH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII BO

Hucrumunaa «Xumus» b1.b.17 otHOcHTCs k 6a30Boit yactu yueOHoro miana 15.05.01
«IIpoexkTpoBaHre TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB», H3y4aeTcs B | m 2

ceMecTpe.



3 . KOMIIETEHIIUU CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSI YYEBHOM JUCIUATIJINHBI / O)KUJTAEMBIE PE3YJIBTATHI
OBPA30BAHUSA U KOMIIETEHIIUU CTYJAEHTA 110 3ABEPIIEHUU
OCBOEHUSI ITIPOT'PAMMBI YYEFHOM JUCIUIIJIMHBI

3.1 [lepeyeHb KOMIeTEH M

N3yyenue nUCIMIUIMHBI «XHUMHs» HaIpaBieHO Ha (OPMHPOBAHUE Yy CTYICHTOB

CIEAYIOMMNX KOMIETECHIIN:

Ob6menpodeccnonanbubie kommnereHuuu (OIIK):
- Cnoco0GeH  caMOCTOATENbHO  NPUMEHITh  MNPUOOPETEHHbIE  MaTEMaTUYECKHUE,
€CTECTBEHHOHAYYHbBIC, COLMAIBHO-2KOHOMUYECKHE U MNPO(ECCHOHAIbHBIC 3HAHUS IS
peteHust nHxXeHepHbIX 3a1a4 (OI1K-2).

YHuBepcajabublie komnerenuun (YK):
- CnocoOeH OCYHIECTBISATh KPUTHYECKUM aHAIU3 MTPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOI0 TI0/IX0/1a, BhIpabaThiBaTh cTpareruio aeiicteuii (YK-1).

YHuBepcajibHaf ectecTBeHHO-HayuYHast komnereHuus (YKE):
- CrocoOeH UCToJb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, TPUMEHSTh METO/IbI
MaTeMaTUYECKOr0 aHalIu3a U MOJEIHMPOBAHUS, TEOPETHUYECKOTO U KCIEPUMEHTAIBHOTO

WCCIICIOBaHMS B MMOCTaBICHHBIX 3a1auax (YKE-1)

3.2 IlepedyeHnb pe3yabTaToOB 00pa3oBaHus, POpMUPYEMBbIX JUCHUILINHOM,

¢ YKa3aHUEM YPOBHS UX OCBOCHMUS

B pesynbTaTe 0CBOCHUS TUCIUTIIMHBI, 00YJarONTUICS JOMKEH:

3HATb:



— MPAKTUYECKUE MPUEMbl U METOJbl PEIICHUS WHKEHEPHBIX 3a/1a4; OCHOBHbBIE BHUJIbI
pelIeHUs] UHXKEHEPHBIX 3a/a4; crioco0bl (OpMHUPOBAHUS PEILICHUs MHXEHEPHbIX 3a11ay (3-
OIIK-2);

— METOJIbl CUCTEMHOTO M KPUTHYECKOTO aHaIM3a; METOJAMKU pa3pabOTKU CTpaTeruu
JCWCTBUH IS BRISIBJIICHUS M peteHust mpoosieMHol curyarmu (3-YK-1)

— OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX IUCUMUIUIMH, METOJbl MaT€MAaTHYECKOIrO
aHaiIM3a U MOJEIUPOBAHUS, TEOPETUUECKOIO0 U IKCIIEPUMEHTAIBHOrO HccienoBanus (3-
YKE-1)

yMeTh:

— (opMyIHpOBaTh 33Ja4M PELICHUS] MHKEHEPHBIX 3a/1a4; BEIOUPATh METO/IbI PEIICHUS
WHXEHEPHBIX 3a/1a4; padoTaTh CO CIPABOYHOW M CIEUUAIBHON JUTEPATYpOU pEelIEHUs
umkeHepHbIx 3aaa4 (Y-OI1K-2);

— OPUMEHSATh METOJIbl CUCTEMHOIO MOAXOAa M KPUTHYECKOTO aHalu3a MPOOJIEMHBIX
CUTYallMi; pa3pabaTbiBaTh CTPATETUIO JCUCTBUM, MPUHUMATh KOHKPETHBIC PELICHUS IS
ee peanu3zaiun (Y-YK-1)

— HCMONBb30BaTh MAaTEMaTHYECKHE METOAbl B TEXHHUYECKHX MPUIIOKCHUSIX,
pPacCUUTHIBATH OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU CIYYalWHBIX BEJIIUYWH, pEIIaTh
OCHOBHBIE 33J]a4d MaTEMaTUYECKON CTaTUCTUKH; PellaTh TUIOBbIE pacyeTHbIe 3a1aun (Y-
YKE-1)

BJIA/IETh:

— OIBITOM TMIOCTPOEHHUS PEIICHHUs] WHKEHEPHBIX 3aJay; OIbITOM O00OecrnedyeHus
HAJICXKHOCTH PelIeHHs HHXeHepHbIX 3a1a4 (B-OI1K-2);

— METOJO0JIOTHEH CHUCTEMHOIO0 W KPUTHMYECKOIO aHaiu3a MNpOOJIEMHBIX CUTYAallMi;
METOJAMKAMU TOCTAHOBKHM LEIH, OINPEAENICHUs] CIOCOOOB €€ TOCTHXKEHHS, pa3paboTKu
crpateruit aeiictuii (B-YK-1)

— METOZaMHU MaTEMaTUYECKOI0 aHallM3a U MOJICTMPOBAHUS; METOAAMU PEILIeHUs 3aa4
aHaJlu3a W pacueTa XapaKTepUCTHK (PU3UYECKHMX CHCTEM, OCHOBHBIMHU IpHUEMaMu
00pabOTKM  AKCIIEPUMEHTATBHBIX JIaHHBIX, METOJaMU paboThl C TMPUKIATHBIMU

nporpammHbIME TTpoaykramu (B-YKE-1)



3.3 BocniuraresqbHas padora

HanpasJienue/ Co3nanue ycioBuii, Hcnoan3oBanue BOCIIUTATEILHOIO0 MOTEHIINAJIA
neJau o0ecrneynBaOIINX Y4eOHBIX M CUMILTHH

EcrecTBeHHOHAY4YHBIH 1 001eNPO¢eCCHOHATBbHBIA MOTYJIH
IpodeccuonanbHoe | - hopmMupoBaHue 1.Mcnonb30BaHuEe BOCIUTATEIBHOTO MOTEHIIMATIA
U TPY/10BO€ rJ1yOOKOTr0 MOHUMaHUs JUCIUIUINH €CTECTBEHHOHAYYHOTO U
BOCIIUTAHHE COLIMAJIBHOU POJIU o0menpodeCcCHOHATHFHOTO MOIYJIS TSI

npodeccuu, MNO3UTUBHON
Y aKTUBHOM YCTAaHOBKM Ha
LEHHOCTH N30paHHON
CIELUAJIbHOCTH,
OTBETCTBEHHOI'O
OTHOILEHUS K
npodeccuoOHaTbHON
NEeATEIbHOCTH, TPYLY
(B14)

- (hopmupoOBaHUS TO3UTUBHOTO OTHOUICHHUS K
npodeccun nHxeHepa (KOHCTPYKTOpa, TEXHOJIOTA),
NOHMMAHHUSA €€ COLMAIBbHON 3HAYUMOCTH U POJIH B
00I11eCTBE, CTPEMIICHUS CIIEI0BAaTh HOpMaM
pohecCUOHATLHOM ITUKU TIOCPEICTBOM
KOHTEKCTHOT'O 00Y4YEeHMsI, pEILICHUS IPAKTUKO-
OpPUEHTUPOBAHHBIX CUTYAIIMOHHBIX 3a]1a4.

- (hopMupoBaHMs YCTOMUMBOTO HHTEpECA K
pohecCUOHATBLHOM NeTeNbHOCTH, CIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbBHO MBICIIUTD,
MOHMMATh 3HAYUMOCTb IPO(HECCHH MOCPEICTBOM
OCO3HAHHOTO BHIOOPA TEMATUKHU MPOEKTOB,
BBITMIOJIHEHHSI IPOEKTOB € TOCIEAYIOICH
yOIMYHOM Mpe3eHTae pe3ysbTaToB, B TOM
yyclie 000CHOBaHUEM MX COLMAILHOM U
MPAKTUYECKOU 3HAYUMOCTH;

- opmMHupoBaHUS HABBIKOB KOMaHIHOU pabOTHI, B
TOM YHCIIE PEATU3alUU PA3INYHBIX MPOEKTHBIX
poreii (uaep, UCIIOHUTENb, AaHAIUTHK U TIP.)
HOCPEICTBOM BBIINOJIHEHHSI COBMECTHBIX IPOEKTOB.
2.Mcnonb30oBaHue BOCIUTATENLHOTO MMOTEHITHAIA
JUCIUIUINH "DKOHOMHUKA U yIpaBJieHHE
npousBoJcTBOM", "MIHHOBAIIOHHAS YKOHOMHUKA U
TEXHOJIOTHYECKOE MPEATPUHIMATEIHCTBO'
"IIpaBoBenenue" nus:

- (hopMUpOBaHHS HABBIKOB CHCTEMHOTO BUICHUS
POJIHM ¥ 3HAUMMOCTH BBIOpaHHOM mpodeccuu B
COLIMAJIbHO-9)KOHOMUYECKUX OTHOLICHUSX 4Yepe3
KOHTEKCTHOE 00ydeHune

- (popmupoBanue
MICUXOJIOTHYECKOI
TOTOBHOCTH K
npodeccnoHanbHOM
TEeSITeTbHOCTH TI0
n30panHOU npodeccuu
(B15)

Hcnonp30BaHne BOCIUTATENBHOIO MOTEHLIMATA
JUCLHUIUIMH 00IenpogeccnoHaIbHOI0 MOAYIIS
JUISL:

- (hopMuUpOBaHMsI YCTOMYUBOTO HHTEpECa K
npo¢eCcCuOHANIBHON IeATETFHOCTH, TOTPEOHOCTH B
JOCTH>KEHUH pe3ysIbTaTa, IOHUMaHUs
(YHKIIMOHATIBHBIX 00S3aHHOCTEN U 337124
n30paHHON MPO(eCcCHOHANBHOM NesTeTbHOCTH,
YyBCTBa MpodeccroHalbHON OTBETCTBEHHOCTH
yepe3 BBITOJHEHHE yUeOHBIX, B TOM YHCIIE
MPaKTUYECKUX 3aJJaHu, TPeOyIOIIHUX CTPOTroro
COOJIIO/ICHHSI TTPABUIT TEXHUKH O€30MaCHOCTH U
WHCTPYKIUHI TT0 paboTe ¢ 000pyI0BaHHEM B
pamKax 1abopaTOpHOro MPAKTHKYMA.




HHTe/nekTyajibHoe
BOCIIMTAHHE

Tpyna (B11)

- (hopmupoBaHue
KYJIbTYpPBHl YMCTBEHHOTO

Hcnonp3oBanne BOCIIUTATESILHOTO IIoTCHIaJIa
JHCIHIUTIH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOT0, 001IeTTpO(heCCHOHATEHOTO
¥ Ipo(eCCHOHATIBHOTO MOTYJISL LISt
(hopMHUpPOBaHUA KYJIBTYpPhl YMCTBEHHOTO Tpy/a
IIOCPEICTBOM BOBJICUCHUS CTY/ICHTOB B y4cOHbIC
HCCIIEI0BATEIbCKUE 3a1aHMs, KYPCOBBIC PAOOTHI U

Ap.

4.COAEP) KAHUME U CTPYKTYPA JUCHUIIJIMHBI

O01mas Tpy10eMKOCTh JUCHUILINHBI COCTABJIACT 6 3a4eTHBIX eAuHUIL, 216 Yacos.

Buasr yueoHoi

JeATeIbHOCTH, BKIIoYas | 1CKyIIui
ATtTecTan
CaMOCTOSATEIIbHYIO KOHTPOJIb Makec.
Ne ust
Pasnen E pa60Ty CTYACHTOB U YCIICBACMOC Oayu1 3a
1/ 5 e pazjena
y4eOHOM 2 TPYIOEMKOCTb (B Yacax) TH paszen
I (Henens,
JTUCHUTLINH = (Henens, b ) *
. : . opma
Bl = é‘ S § Lc% dopma)
:EEE 8
= = D
Cemectp 1
1 Paznen 1 1-4 4 4 4 4 JIP1-4 KP1-4 10
2 Paznen 2 5-9 |6 2 6 4 J131-6 KP2-9 15
JIP2-8
3 Paznen 3 10-14 | 4 4 4 4 J132-11 T1-14 10
JIP3-13
4 Paznen 4 15-18 | ©6 2 8 6 JIP4-16 KP3-19 15




Hroro 20 | 12 | 22 | 18 50

3ayer _ 50

Htoro 3a cemectp 100

Cemectp 2

1 Paznmen 5 1-5 8 2 10 | 10 JIP1-3 T1-5 10

2 Paznen 6 6-11 6 4 14 | 12 JIP2-7 KP-11 15
JIP3-8

3 Paznen 7 12-15 | 6 2 8 10 n3-11 KJI1-15 15
JIP4-13

4 Paznen 8 16-18 | 4 - 8 13 KJI2-16 T2-18 10

Hroro 24 8 40 | 45 50

DK3aMeH 27 50

Hroro 3a cemecTp 100

JIP- naboparopHas pabota
J13- momarHee 3agaHue
KP- konTponbHas pabota
T-TecTupoBanue
KJI-xonnokBuym

N3- naauBUyanbHOE 3a/1aHUE

4.1.Conep:xanme JIeKIMH
Paznen 1

(DVHI[aMeHTaJIBHBIC ITOHATHA ¥ 3aKOHbI XMMHH.

[TonaTuss aToma, XMMHUYECKOTO 3JIEMEHTa, MOJEKYJbl. MoJib, MOJIAPHBIA 00BEM,
yuciao ABOrajgpo u T.1. ATOMHO-MOJISIDHOE Y4Y€HHE. 3aKOHBl COXPaHEHUsS MaTepuu,
MOCTOSIHCTBA  COCTaBa, Tra30Bble 3akoHbl, ABoraapo. Kiaccel HeopraHHYecKux

COECIMHEHUM.



Pasnea 2Teopus ctpoeHus aTtoma.

OCHOBHBIE CBEJICHHA O CTPOECHHUH aTOMOB. fnepHas mojenb aroMa. OTKpBITHA,

noATBEpkKAarome CTpykrypy aromoB. Iloctynatel bopa. JlBoiicTBeHHass mnpupoaa
anekTpoHa. KopnyckyispHo-BonHOBOW ayanusm. l[lpunnumn Ilaynm, npaBmio XyHnaa,
NPUHLIMN  HauMeHblled dHepruu. CTpoeHHE SIEKTPOHHBIX O00O0JIOYEK AaTOMOB:
OCOOEHHOCTH, HCKIIIOUECHUS TEOpUU CTpOoeHUs aroMa. KBaHTOBbIE 4YHCHA: TJIABHOE,
opOUTaNIbHOE, MATHUTHOE, CIIMHOBOE.

Ileproanyeckasi cucreMa W nepuoauyeckuid 3akoH JI.M.MenzaeneeBa. OTKpbITHE U

cymHocTh [IC wm II3 xumumueckux »snemeHToB [[.M.Menneneea. Ilepuoandnocts
H3MCHEHUH CBOICTB DJIEMEHTOB: KHCJIOTHO-OCHOBHEIE, OKHCJIUTEIILHO-
BOCCTAaHOBUTEIIBHBIE CBOMCTBA, BAJIEHTHOCTbh, PaIUyC aTOMa, 3JIEKTPOOTPULIATEIIBHOCTh U
Ip. 3HAYEHHUE NEPUOANYECKON CUCTEMBI.

XHUMMYECKas CBA3b U CTPOCHUE MOJICKYII. BI/II[BI XUMMYECKOU cBs3U. MoHHas CBA3b,

e€ cBoiicTBa. Teopusi xumMu4eckoro crpoeHusi. CBOMCTBA U OTIMYHUS KOBAJICHTHOMN CBS3H.
['uOpuauzauus snekTpoHHbIXOpOUTaANeil. [loHATHE O MeToNe ANEKTPOHHBIX OpOUTANIECH

(MO), BaneHnTHBIX cBsi3el. Bogopoanast cBsi3b.

Pa3znen 3

XUMUS DJIEMEHTOB.

OCOOEHHOCTH XUMHUM JIEMEHTOB-HEMETAJUIOB. 3aKOHOMEPHOE H3MEHEHHE CBOICTB

XMMHUYECKUX D3JIEMEHTOB IOATPYNIIBI TAJIOT€HOB; NOArpymnmbl Kuciopoaa. Ilomyuenwue,
peaKIMOHHass CIOCOOHOCTh BEMIECTB, COCIMHEHUH. XHMMHYCCKHE CBOMCTBA TaJIOTCHOB.
CoenuHeHHs1 TAIOTEHOB ¢ BOAOpooM. Kucmopoaoconepskamme COeAUHEHUsI TajlOor€HOB.
[TomyyeHne 1 XUMUYECKHE CBOWCTBA KUCIOpOaa. Boga B XUMHUYECKON MPOMBILIICHHOCTH.
PeakunonHas cnmocoOHOCTh coenuHeHHi cepbl. CocoObl MONYyYeHUs] CEPHOM KHUCIIOTHI.
3aKOHOMEpPHOE H3MEHEHHE CBOWCTB XHWMHWYECKHUX DSJIEMEHTOB TMOJrPYIIbl a30Ta;

MMOATPYIIIIBI YIJICPOa. OcHOBHBIC COCIMHCHUA, ITOJIYUCHUC U PCAKIINOHHAsA CITOCOOHOCTH



a30Ta. OKCI/I,IIBI a30Ta, as30THasgd KHUCJIOTaA. PeaKHI/IOHHaH CITOCOOHOCTh COC,III/IHCHI/Iﬁ

yraepoja. Okcuibl yriepoaa.

OC0OCHHOCTH _XWIMHH __ JICMEHTOB-METAJLIOB. OU3NKO-XUMUYECKHUE CBOWCTBA
MeTajuIoB. XHMHYECKME CBOMcTBa MeTayumioB mmaBHeiXx mnoarpynm |, 11, 1l rpynm.
XuMudecknue CcBoMcTBa MeTtaioB mobouneix moarpynm VI, VI, VI rpymnm.

Meramnyprus, celps€, oTpaciu. Mertamisl, ciiaBbl. Kiaccudukaius cBoWCTBa, COCTaB,
crutaBoB.  Kopposus meramnoB: kinaccuukaiusi, 3KOHOMUYECKHH yiepO, 3aiuTa.

MCTOI[BI 3alllUTBI OT KOPPO3HHU.

Pa3znen 4

XHUMHYECKasi KWHETUKA M TEPMOAUHAMMKA.

XuMuueckasi KMHETHKA.l'oMoreHHmle U TCTCPOTCHHBIC XHUMHUYCCKHUC CHCTCMBI.

CKOpOCTh XMMHYECKON pEaKlMil, METOJbI €€ peryaupoBaHus. PakTopsl, BIMAIOIIME Ha
CKOPOCTh XMMHUYECKHX pPEAKLUMH: KOHLEHTpauus, KaTajau3aTopbl, TeMmIeparypa u T..I.
[IpaBuno Baut-I'odpda, temneparypusiii kodpduuuent.Karanusz: karaautuyeckue
CUCTEMBbI, BUIbI KaTanu3atopoB. OOpaTuMble M HEOOpaTHUMblE XUMUYECKUE IPOLIECCHI.
Xumuueckoe u (pa3zoBoe paBHoBecue. llpusHaku HeoOpatumbix peakuuid. [IpaBuio
bepronne. Cwmemenne xumuyeckoro paBHoBecus. Ilpunuun Jle - Ilarensbe.
KoneOarenbHble XUMUYECKUE PEaKLUUU: UCTOPHUSI OTKPBITUS, CYTh, YCIIOBHUS, 3HAUCHHUE.
Cucrema benoycosa — XKaGoTuHckoro.

XuUMUYecKas TEpMOJAMHAMUKA. JHEPreTka XMMUYECKHX MPOUEeccOoB. BHyTpeHHSs s

SHEPrUs U SHTANBMNUA. DHepreTuyeckue 3(PpQPexTbl XumMuueckux peakuuil. CtaHmapTHbIe
TEIJIOTHl (PHTAIBNHUM) O0Opa3oBaHUs XUMHUYEeCKUX coenuHenuil. 3akon [.M.I'ecca.
OHTponuss U e€ M3MEHEHHe MpU XHUMHUYECKUX Ipoleccax. JHeprus [ubbca u eé

HU3MCHCHHUC.

2 cemecTp
Pa3znen 1

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC IIPOHCCCHhI.




OxkucnuTenbHO-BoccTaHoBUTENbHEIE peaknuu (OBP). Okucnenne, BOCCTaHOBJICHHE.

Knaccudukanus OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuii. Baxkneimne okucauTenu
u BoccTaHOBUTENH. CTeneHb OKUCIEHUs AneMeHTa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA JJEMEHTOB M XUMHYECKMX coeauHeHuil. CnocoObl coctaBienus OBP.
[Ipumenenne OBP B TexHHKE, TPOMBIILIEHHOCTH.

BHGKTDOXI/IMI/I‘IGCKI/IG CHUCTCMBEI. PSII[ CTaHAAPTHBLIX BJICKTPOAHBLIX IIOTCHOHWAJIOB.

PaBHOBecHBIE, CTaHOApTHbIE MOTEHLMAIbl. BO3HMKHOBEHHE CKayka IOTEHIMalIa Ha
rpaHune MeTtaji-pactBop. ['ampBaHmyeckuit  ameMeHT. CyIIHOCTb  DJIEKTPOJIN3A.
DJEeKTpOaU3 pacIulaBOB, PACTBOPOB. OJEKTPOJIU3 BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
Karogneie, aHOgHBIE MPOLECCHI. OJIEKTPOJIU3 C HMHEPTHBIM W AKTUBHBIM aHOJAMH.

HpI/IMeHCHI/Ie QJICKTPOXUMHNUYCCKUX ITPOICCCOB B IIPOMBIIIJIICHHOCTH.

Pa3znen 2

PactBopbl. Teopus >ICKTPOIUTHYCCKON JMCCOLMAIUM. O6p330BaHI/I€ PaCcTBOPOB.

PactBopurenu. CnocoObl BbIpaKeHHMsI KOHILIEHTpAallMU pacTBOpPOB. PacTBopuMOCTh
BEIIECTB.  OJIEKTPOJIUTBI,  HEJJIEKTPOJUTHL.  PactBOopbl  anektponutoB.  Teopus
anekrposnutuieckor auccounanuu (TD[]). CunbHble, crnabble 37EKTpoauThl. MexaHusm
nucconuann. MoHHO-MoJIeKynsipHble ypaBHEHUs. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH
¢ Ttouku 3peHuss TOJl. Koncranra u crenenp aucconuanvu. VIOHHbIE paBHOBECUS U UX
cMmemenue. I'mapomus coseii. Tunbl ruaposn3a. KoHcraHTa M creneHp Truaposusa.
Jucconmanus Boabl. BomopoaHblil moka3arensb.

Hucnepcuple cuctembl. Kinaccudukanus IUCTIIEPCHBIX CHCTEM. JlucniepcHoe

coctosiHue BemiecTBa. Kommouasl W KOJJIOWAHBIE pacTBOpbl. Muremibl. CopOuust u

copOuMoHHbIe mporecchl. Koaryiasuus qucnepcHbIX CUCTEM.

Pa3znen 3

XuMuueckas I/II[eHTI/Id)I/IKaHI/ISI.

3aauni 1 METOIbI AaHAJIUTUUECKON XUMHUH. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3.

AHaIUTUYECKUM CUTHaI. MeTonbl KadeCTBEHHOro aHanu3a. [Ipué€mMbl TOBBIICHUS



CHCHI/I(i)I/ILIHOCTI/I, YYBCTBHUTCIIbHOCTHU peaKum”I. KucinoTHO-0CHOBHBIM MCTOM.
KonnyecTBeHHBIN aHAIN3: MCTOJbI, 3HAYCHHC, QHAJIMTUYECKUM CUTHAJ. MeTOI[I)I (1)1/131/11(0-

XUMHUYECKOTO U (PU3HYECKOTO aHAIN3A.

Pasznen 4

[loauMepsl 1 OJIMTOMEDHEL.

ODI‘aHI/I‘IeCKHe COCIMHCHUA. O6H13.51 XApPAaKTCPUCTHUKA U OTIIMYUTCIIbHBIC OCOOCHHOCTH

OPTraHUYECKUX COCNMHEHUU. Teopuss XUMUUYECKOTO CTPOCHUS OPTaHMYECKUX COEAUHEHUU
AM. bytnepoBa. Kriaccuduxanuss opraHMueckux BeliecTB. M3omepusi, H30MepBbl.
Peakunn nosmmMepusannv, WX Pa3HOBUAHOCTH. [lpupomHple W CHHTETHYECKHE

BBICOKOMOJICKYJIAPHBIC COCAWHCHUS. HOJ’IPIMCDHBI@ MaTCpUuajbl. IINIaCTMACCBhI, BOJIOKHA,

IMOJIMMCPU3AlIMOHHBIC WM KOHIACHCAIIMOHHBLIC CMOJIBI, KAaY4YYKH H 1OP. Hcnonp3oBaHue
BBICOKOMOJICKYJIAAPHBIX COCI[I/IHCHI/Iﬁ B IIPOMBIINIJICHHOCTH. COBpCMeHHBIG TCXHOJIOTHH.

4.2. TemaTuyeckui NJiaH JJabopaTOPHBIX padoT

1 cemecTp
1.Kitaccel HeOpraHM4eCcKUX COEINHEHNN.
2. DNEKTpOHHAs CTPYKTypa aTOMOB U HOHOB.
3.Peaknmionnas cmocoOHOCTh BemecTB. OCHOBHBIE COEAMHEHUS, XUMHUYECKUE
CBOMCTBA BEILIECTB MOATPYMIIBI a30Ta.

4 .CKOpOCTh XUMHUYECKOHN peakiini. XuMUUECKOE paBHOBECHE.

2 ceMecTp

1.0xucnuTenbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.
2. Teopust 2JICKTPOTUTHICCKON TUCCOITUALIIH.

3. [IpuroroBieHue pacTBOPOB.

4 KauecTBeHHbIN aHanu3. Pemenue skcnepruMeHTaIbHbIX 3a/1a4.

4.3. TemaTu4ecKkHii IVIAH NPAKTHYECKUX 3AHATHI



1 cemecTp

1.dyHnaMeHTadbHbIC TIOHSATHS W 3aKOHBI XUMHHU. Kiaccel HEOpPraHW4ecKUX
coequHeHui. Perienue 3agady.

2. Teopus crtpoeruss aroma. (OCHOBHBIC 3aKOHOMEPHOCTH pacCHpeac/ICHUS
31EKTPOHOB. KBaHTOBBIE ynCA.

3.Ileproanueckuii 3aKOH M MEPUOAMYECKAs CUCTEMa XMUMHUYECKUX 3nemeHToB [,
Menneneesna.

4.3aKOHOMEpPHOE W3MEHEHHE CBONCTB XUMHYECKUX DBJIEMEHTOB MOJTPYIIIbI
rajoreHoB, Kucioponaa. Pemenue 3amad. 3aKOHOMEpPHOE HU3MEHEHHUE CBOMCTB
XMMHUYECKUX JIEMEHTOB NMOATPYIIBI a30Ta U yriepojaa. Pemenue 3agay.

5.0c00eHHOCTH XHMHHU DJIEMEHTOB-METAIOB. DU3MKO-XMMHYECKHE CBOMCTBA
METaJJIOB.

6. XuMHuuecKkas KUHETHKA U TCPMOJNHAMUKA.

2 cemecTp

1.0OKHCIMTENbHO-BOCCTAHOBUTENbHBIE — TIpoliecchl. (OCHOBHBIE  OKHUCIUTENIU U
BOCCTAHOBUTEIU. BiusHHE cCpenbl Ha TEYEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. Metoabl pacCTaHOBKU KO3 (PUIIMEHTOB.

2.DNEeKTPOXUMHUYECKHE TMPOIECCHl. JJIEKTPOJIN3, KaTOJHbIC, AHOJIHBIC IPOIIECCHI.
3akoHsbI anekTposinia (Papanges).

3.PactBoppl. Teopust SIEKTPOIMTUYECKON Aucconuanuu. PemeHnune 3agad
COCTaBJIEHHE YPaBHEHUI HOHHOT'O OOMEHa.

4. I'unponm3 coneit. Tunsl rugposmsa. Pemenue 3amad.

5. Xumunueckas uaeHTudukanus. KauecTBeHHbIN aHanu3 BemecTB. KomnuecTBeHHBIN
aHaJim3 BeniecTB. MeTo bl KaUueCTBECHHOTO U KOJTUYSCTBEHHOTO aHaJIM3a.

6.0pranudeckue  coeauHeHUs. ['eHeTwdeckas  CBsi3b.  [€OpUsi  CTPOCHHS
OPraHUYECKUX BEIIECTB.

7.Ilpupo/iHble M CHUHTETUYECKHE BBICOKOMOJEKYJISIPHbIE COEAMHEHUs (ITOJIMMEPHI,



OJINTOMEPHI).
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4.4. CamocrosiTeibHasi padoTa CTYACHTOB

1 cemecTp:

CamocTosiTenbHOE TOBTOpEeHKE Bompoca « DyHIaMeHTAIbHbIE 3aKOHBI XUMUN.
ITonroroBka k nadboparopHoit padore Nel.

[TogroroBka k arrecrauuu paszaena Ne |

Brimotaerne otyeTa mo gabopatopHoit padote Nel.

BrinonHeHne fomalHero 3agaHus

[ToaroToBka k nabopaTopHoil padbote Ne 2 v BBIIOJHEHUE OTYETA.
CaMocTosTeIbHOE U3yUEHUE TEMBL: «XUMHUYECKasl CBA3b U CTPOECHUE MOJIEKYID».
[loaroroBka Kk arrecrauuu no pasuaeny Ne 2

CaMocTosTenbHOE N3yUeHUE TEMBI: «3aKOHOMEPHOE U3MEHEHUE CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MOATPYIIBl a30Ta U yIIEPOaa».

. Beimonnenue nomaiinero 3aaanus. [loaroroska k naboparopHoit padore Ne 3
. BeimonHenue otuera no nadoparopHoit pabore Ne3. [Toarotoska k arrectaliuu o
paszzeny.

. IloaroroBka k nabopatopHoil pabote N4

CaMocTosTenbHOe n3yueHue Bonpoca « OCHOBHbBIE MOHATHUS TEPMOJAUHAMUKID)
[ToaroToBKa K aTTECTAIMH 11O pa3eiy.

[TonroroBka k 3auery

2 cemecTp:

1.
2.
3.

4.

[ToaroToBka k mabopatopHoit padore No 1.

BrinonHnenue otuera o jgaboparopHoit padote Ne 1.
CamocTosiTenpHOE n3yueHue Bonpoca: «IIpuMenenne anekTponusa B
TPOMBITIUICHHOCTI.

[ToaroroBka k arrecramuu no pazaeny Ne 1.



5. [loaroroBka k abopaTopHoit pabote Ne2,3.

6. CamocTrosiTebHOE U3yueHue BoIpoca: «JliuciepCcHbIe CUCTEMBDY.

7. BeimonHeHne oT4eTa mo jJabopatopHoit padote Ne 2.3,

8. [TonroToBKa K aTTECTAIMH IO pa3ey.

9. [ToaroToBKa qOKIama sl KOJUIOKBUYMa Ha TeMy: «MeToapl KaueCTBEHHOTO,
KOJIMYECTBEHHOTO aHAJIH3a.

10. IToaroroBka k abopatopHoit padote Ne 4.

11. BemosHeHnre oTdeTa 1o Jrabopatopaoi padbote Ne 4.

12. TToaroToBKa I0KIa/1a K KOJUIOKBUYMY «XUMHUYECKasi HICHTH(PUKAIHSD

13. TloxroroBka JokIana s KOJUIOKBHyMa Ha Temy: «llommMepHbie MaTeprarbl.
BBICOKOMOJIEKYIIIpHBIC BEIIECTBAY.

14. TloaroroBKa K arrecTaruu 1o pasaeny Ne 4.

5.0BbPA30BATEJIBHBIE TEXHOJIOTI'MA

Cornacao TpeboBanusm OC HUAY MUOU BO mno cnemuansHoctd 15.05.01
«IIpoekTpoBaHHE€  TEXHOJOTMYECKMX  MAIIUH W  KOMIUIEKCOBY»,  peaau3aius
KOMIIETEHTHOCTHOTO TOAXO0Ja JOJDKHA MpEeayCMaTpuBaTh HCMOJb30BAaHUE B yueOHOM
MpoIlecCe AKTHBHBIX W WHTEPAKTUBHBIX (POPM TMPOBEACHHS 3aHATUA B COYETAHUU C
BHEAyIUTOPHON paboTO C 1elbl0 (HOPMUPOBAHUS U  Pa3BUTUSA MPOGHECCHOHAIBHBIX
HaBBIKOB 00YYaronuxcsl.

B cooTBeTCTBUM € KOMIIETEHTHOCTHBIM IOJXOJIOM BBIMYCKHHK BYy3a JOJDKEH HE
MPOCTO 00J1a/1aTh OMpPEACICHHON CYyMMOU 3HAHUM, a yMETh MPU TOMOIINM ITHUX 3HAHUUI
penaTh KOHKPETHBIE 3a/1a4i MPOU3BO/ICTBA.

JlekimoHHBIE  3aHATHS TPOBOJATCS B CHCHUAIM3UPOBAHHON  ayJIUTOPUU C
MPUMEHEHUEM MYJIbTUMEIUNHOTO MMPOCKTOPA B BUJIC y4EOHOW Mpe3eHTAIllui WIW MUHH-
nexknur. MUHU-JICKIUS SBISIETCST OAHOM u3 3(PGEeKTHUBHBIX (HOPM TMPEMOTHECCHUS

TeopeThudeckoro marepuana. llepen HayanoM JIEKIMHM WM CEMHHApAa MOXKHO



UCIIOJIb30BaTh METOJl ‘“MO3rOBOr0 INTYypMa’, CBS3aHHBIM C MPEACTOAIIEH TEMOM, YTO
NOMOXKET  aKTyaJIM3upoBaTh €€ NIl  yYaCTHUKOB, BBISICHUTH  CTENEHb  HX
WH()OPMUPOBAHHOCTH M OTHOIIICHHWE K TeMe. MaTepuasl u3jaaraercsi Ha JOCTYITHOM ISt
YYaCTHUKOB si3bIke. KaxkoMy TepMUHY HEOOXOAMMO JaTh onpejesieHue. Teopuro JIydiie
OOBSICHSITh 10 MPHUHIUITY «OT OOIIero K uacTHomy». llepeg Tem, Kak MNEepedTH K
CJIEIYIOIEMY BOIIPOCY, HEOOXOIUMO TOABITOKATHh CKa3aHHOE U YOSAUTHCS, YTO BbI OBLIU
PABUJIBHO MOHSTHI.

BaxxHo cchuiaThCs Ha aBTOPUTETHBIE UICTOYHUKU U TIOIYEPKUBATh, YTO BCE CKA3aHHOE
U3Y4Y€HO M OIKCAHO CIIELUAIUCTaMU B JlaHHOM oOnactu. [lo OKOHYaHWM BBICTYIUICHUS
HY’KHO OOCYJIUTh BCE BO3HUKIIKNE y YYAaCTHUKOB BOIPOCHI, 3aT€M CIIPOCUTH, KaK MOXKHO
WCIIOJB30BaTh MOJYYCHHYI0 HH(pOpMAIMI0O HA MPAKTUKE M K KaKUM pe3yjibTaTaM 3TO
MOXET MPUBECTU. MHUHU-IEKUIUH TPEIJIaraeTcsi MPOBOAUTh B MHTEPAKTUBHOM PEKHUME:
nepes; 00bsIBICHUEM Kakoi-1nbo MH(pOpMaIuy MpenojaBaTesib CIpalIuBaeT, YTO 3HAIOT
00 3TOM yYaCTHUKHU.

YyebHble  MaTepuanbl MPEABIBISIOTCS OO0yJaromuMcs JUIsi O3HAKOMIIGHUSI U
W3YUYCHHS, OCHOBHBIE MOMEHTHI JICKIIMOHHBIX 3aHATUM KOHCHIEKTUPYIOTCS. OTaenbHbIe
TEMbl WJIA BOIIPOCHI MpEAIaraloTcs JUisi CaMOCTOSITEIbHOTO M3YyYEHHUS C 00sS3aTelIbHBIM
COCTABJICHHMEM M KOHTPOJIEM KOHCIIEKTA.

TeopeTuyeckue OCHOBBI  JUCHMIUIMHBI ~ CTYJEHTHI MOJY4YalOT Ha  JICKIMSX.
[IpakTUueckre HaBBIKM PAaCYETOB MPUOOPETAIOTCS HA JICKIHUAX, TPAKTUYECKUX 3aHSITHSIX,
MIPU BBITIOJTHEHUH JJA00OPATOPHBIX pa0OT U MHAUBUIYATbHBIX JTOMAIIIHUX 3aJaHUSIX.

JlaGopaTopHbIil TPAKTUKYM CIIOCOOCTBYET AKTUBHOMY YCBOCHHIO TEOPETUUYECKOTO
Marepuaia M TOJYyYCHHIO MPAKTUYECKUX HAaBBIKOB OBJIAJICHUS TEXHUKOW XWMHUYECKHUX
pacueToB, TEXHUKOW MpoBeleHUs OmnbITOB. JlabopatopHbie pabOTHl MPOBOJATCS IO
MOATPYIINaM, TOJTOTOBKA 3aKJIIOYAETCs B MPOPA0OTKE METOAMYECKUX PEKOMEHIAIIH,
HalMCaHUsl XUMHUYECKUX pEaKkIuid U BBINOJHEHUS KOHTPOJIbHOTO 3anaHus. [lpu
MPOBEICHUH J1aOOPATOPHBIX PadOT MPUMEHSIOTCS TECTHI JIJISi MPOBEPKUA TEOPETHUECKOU

TOTOBHOCTH CTYJICHTOB U JIOITYCKY K JJA0OPATOPHBIM padOTaM.



OcC00OEHHOCTBIO M3YYEHHUS JUCHUIUIMHBI SIBJSETCS PEIIeHHE 3a7ad TO0Cie KaxXaou
TEMBbI JIEKIIMOHHOrO Marepuana. Ha JIeKIMsAX HCHOJIb3YIOTCS HAIJISIAHBIE MaTepHUalibl:
tabnuia «OCHOBHBIE OKHCIUTEINM W BOCCTAHOBUTENIM», MiakaThl «lloiyyeHue cepHoi
KUCIOTh, «llomydeHue a30THOW KHUCHOTBI», «CTpoeHHEe »JJIEKTPOHHBIX 000J0YEK
aToOMOB», Mojzielib «CTpoeHue BEIIECTB U MOJEKYD»; KojuleKiuu: «[ anbBaHOCTErus»,
«Metamibl U criiaBb», «COEIUHEHUS YTIEPOIay.

KoHTposas caMocTosiTeTbHON pabOThI CTYJACHTOB OCYIIECTBIISACTCS MPU BBIMOJHEHUH
KOHTPOJBHBIX CPE30B 3HAHUH, TPOBEACHUHU Ja00paTOPHBIX paboT. OcHOBHOMU (popMoi
KOHTPOJIS SIBJIAFOTCS OTYETHI MO J1TA00paTOPHBIM paboTaM, HHAUBUIYaIbHbIE JOMAIITHUE
3aJ]aHUsl, KOHTPOJIbHBIE CPE3bl 3HAHMM, 3a4€T, SK3aMeH. KOHTPOJIbHBIE CPE3bI 3HAHUM

MPOBOJATCA KakK B TPAJAULIMOHHOM, MUCbMEHHOUN opMe, Tak U B BUJI€ TECTUPOBAHMUS.

Tabnuua. MHTEepakTHBHBIE 00pPa30BATENbHBIE TEXHOJIOTHH, HCIIOIb3YEMBIE B Ay TUTOPHBIX

3AHATHUSX.
Bun Hcnonb3yembie
KonnuectBo
Cemectp 3aHATUA MHTEPAKTUBHBIE 00Pa30BaATEIbHBIC
4acoB
(JI, ITP,JIP,) TEXHOJIOTHH
MynbTUMEIHITHBIE 6
JI
TEXHOJIOTUH ( TPE3CHTAIIUN)
1 JIP TectupoBanue 4
[1P TectupoBanue 6
MynbTUMEINITHBIE TEXHOJIOTHH 8
JI
( mpe3eHTaIum)
2 JIP TecTtupoBanue 4
[P TectupoBanue 10
Uroro: 38

WNuTepaktuBHBbIC POPMBI TPOBENCHUS 3aHITHI TIPEICTABIICHBI B BUC TIPE3EHTAIIUN 110
CJIEIYIOIINM TEMaM:

1. PacTBOpBL.




2. Knacchl HEOpraHMYECKUX COEAMHEHUM.

3. T'uaponus.

4. Hemerasuibl.

5. XuMmnueckass KHHETHKA. CKOpOCTB XUMHUYCCKHUX pGaKHI/Iﬁ

6. OUEHOYHBIE CPEJACTBA UIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOUYHOM ATTECTAIIMA 11O UTOT'AM
OCBOEHUA IMCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIHEYEHUE CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

HepequL OHCHOYHBIX CPEACTB, HCHOJBL3YEMBLIX Jd TEKYIIECIro KOHTPOJIA M

aTTeCTalnum pasjacia

HaumenoBanue IIpeacraBiaenue
Kparkas xapakrepucTuka
Kon OLICHOYHOI' 0 OLICHOYHOI'0 CPeACTBA
OLICHOYHOI'0 CPeACTBA
cpeacrsa B poHe
1 cemecTp
KonTtponbsHbIe
Meronuka, X0 IpoBeICHUS
BOIIPOCHI JJI51
JIP | JIaGoparopnas paboTa OIIBITOB U DKCIIEPUMEHTOB,
BBITIOJIHEHUSA

KOHTPOJIBHBIC 3aJIaHUS 110 TCMC.

71a060paTOPHBIX paboT

KommiekT 3aganuit ais

KP | KontponbHas pabota Kommuiekr 3amanuit
aTTECTAIMU pa3Jiea.
KommekT 3aganuii g Texyiuero | MuauBuayajisHbIC
I3 | Jomalnnee 3aganue Y M
KOHTPOJISI IO pa3ieny. 3aJIaHus
KoMmmiekT TeCcTOBBIX 3aJlaHul, C
T | TectupoBanue TecToBbIC 3a1aHUA
L[EJIbIO aTTECTALMK pa3Jielia.
2 cemecTp
KontponbHbie
Meroauka, X011 MPOBEICHUS
BOIIPOCHI JJIs1
JIP | JJaGoparopHasi paboTa | ONBITOB U SKCIIEPUMEHTOB,
BBITIOJIHCHUS
KOHTPOJIbHBIE 3aJJaHUS 10 TEME.
71a00paTOPHBIX pabOT
KoMIiekT TecTOBBIX 3a/IaHUM, C
T | TectupoBanue TecToBble 3a1aHUs
1[€JIBI0 aTTECTAIMU pa3Jieiia.
KommiekT 3aganuit mis .
KP | KontponbHas padbota Kommuiekt 3amanuit

aTTcCTal1 pa3aciia.




Iloaroroska JIOKJIag0OB 110

NuausuayansHoe TIPEJUIOKEHHOM TEMATHKE, C Temaryia n
13 Y P ’ TpebOBaHus K
3aiaHne IENBIO YTIIYOJIEHHOTO U3yYEHUsI
JIOKJIaJIaM

paszfena.

KJI | KoystokBuym

KOHTpOJ'IBHI)Ie BOIIPOCHI IJIsA
IMPOBCACHUA TCKYIICTI'O KOHTPOJIA
N aTTCCTAallK pa3aciia.

Tematuka BOIIPpOCOB

PacmiugpoBka KoMneTeHIHI Yepe3 IVIAaHUPYeMble pe3yJIbTaThl 00y4YeHust

Cas13p Mexay (HOPMHUPYEMBIMU KOMIIETEHUUSIMU M IUIAHUPYEMBIMHU pE3yJIbTaTaMU
0oOy4eHHMs NPEICTABIIEHA B CIEAYIOLIEH Ta0IHILIE:

Kon

HpOCKTI/IpyeMbIe pe3yabTaTbl 0OCBOCHUA
ANCIHUIIJINHBI
H HHANUKATOPBI (l)OpMI/IpOBaHI/ISI KOMHETBHIII/Iﬁ

3unarb (3) YmMmerts (Y) Baanets (B)

CpencrBa u
TE€XHOJIOTUH
OlIEHKH

OIIK-2

3-OI1K-2 VY-OIIK-2 B-OIIK-2

2 ceMecTp
JIP1-3,T1-4,
JIP2-7,J1P3-8,
KP-9,113-11,
JIP4-12, KJI1-

14,
KJI2-16,T2-18

YK-1

3-YK-1 V-VK-1 B-VK-1

1 cemectp
JIP1-3,KP1-4,
13-6, JIP2-7,
KP2-9,/13-11,

JIP3-12,T1-14,
JIP4-17,KP3-19

VKE-1

3-YKE-1 V-VKE-1 B-VKE-1

2 ceMecTp
JIP1-3,T1-4,
JIP2-7,JIP3-8,
KP-9,113-11,
JIP4-12, KJI1-

14,
KJI2-16,T2-18




Jranbl GopMHUpPOBaHHUS KOMIIETEHIU
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T TectoBoe | BeIcTaBisieTcs cryaeHty, eciau 90-100% TecToBbIxX 5-3
3a/1aHue BOITPOCOB BBITIOJIHEHO MPABUIIHLHO
BBICTABIIACTCS CTyAEHTY, eciu 80-89% TecTOBBIX
3a/1a4 BBITMIOJHEHO MTPaBUIIBHO
BBICTABJISIETCS CTYJIEHTY, ecau 60-79% TecToBBIX




3a/1a4 BBIIIOJIHCHO ITPABUJILHO

IIpU OTBETE CTyAeHTa MeHee, 4yeM Ha 60%
BOIPOCOB TECTOBOE 3a/1aHUE HE 3aUUTHIBACTCS U Y
CTyieHTa oOpa3yeTcsi JONr, KOTOPBIM JI0JKEeH
ObITh 3aKphIT B TEUEHHUE CEMECTpa WJIM Ha
3a4EeTHOH Hepene
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KP

KOHTPOJIbH
ast paborta

BBICTABJISICTCA CTYACHTY, CCJIN BCC
33,[[3‘1H/33.,H3HI/ISI PCUICHBI BCPHO

BBICTaBJISIETCSl CTYACHTY, €CIIM BCE 3a/la4uuPEIICHbI
BEPHO, a PEIICHUE OJHON COACPKUT OIMUOKY

BBICTABJISIETCS CTYJEHTY, €CJIM B pad0oTe ClIeJIaHo 2
ONIHOKH

BBICTABIISICTCS CTYJICHTY, €CIH clejaHo Oojee 2
ONIM0OOK

<3
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JIP

nabopatop
Hasi paboTa

a) BBIMOJIHWI paboTy B TIOJIHOM 00BEME C
coOJIr0/IeHreM He0OXO MO
MOCJIEIOBATEIbHOCTH MTPOBECHHUS OIBITOB U
U3MEPEHU;

B) B IIPE/ICTABIICHHOM OTUYETE IPABUIIHHO U
aKKypaTHO BBITTOJTHWII BCE 3AITUCH, TAOJIHUIIBI,
PUCYHKH, TpadUKH, BEIYUCICHUS U CACIIa
BBIBOJIBL

r) 0€30MK1O0YHO OPOPMUIT OTYET;

1) cobmroaan TpeOoBaHus 0€30MaCHOCTH TPyAa.

a) OIBIT MPOBOAMIICS B YCIOBHSIX, HE
00eCIeunBaIINX JOCTATOYHOW TOYHOCTH
U3MEpPEHUH,

0) v ObLIO JOMYIIEHO IBa-TPU HEJI0YETA, WIIH
He 6oJiee 0/IHOI HeTpyOOo# OMIMOKH U OJTHOTO
HejloueTa.

paboTa BBITIOJIHEHA HE TIOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISET
MTOJTYYUTh TIPABUIIBHBIC PE3YJIBTATHI U BHIBOJIHI,
WJIM €CJIM B XOJI€ TIPOBEACHMSI OIIbITA M H3MEPECHUIA
OBLIIM IOMYILEHBI CIETYIOUIUE OIINOKH:

a) OTBIT MPOBOJAWIICSA B HEPAITMOHAIBHBIX
YCJIOBHSIX, YTO MIPUBEJIO K MOTYUEHUIO
PE3yJbTAaTOB C OOJIBIIEH MOTPEIIHOCTHIO,

0) unu B oTueTe OBLIU JAOMYIICHBI B 001IIEH
CJIOKHOCTH HE 0oJiee IByX OIMOOK (B 3amHCsIX
€IMHUIT, U3MEPEHUSIX, B BBIYUCIICHUSX, TpauKax,

5-3




Tabaunax, cxemax T. J1.), He IPUHIUITUATIBEHOTO
IUI JAaHHOW pabOoThI XapakTepa, HO MOBIHMSBIINX
Ha pe3yJIbTaT BBITOJIHEHHUS,

I') Wiu padoTa BBINOJIHEHA HE MOJHOCTHIO, OJTHAKO
00BbEM BBIITOJIHEHHON YaCTH TAKOB, YTO MO3BOJISET
MOJIYYUTh PABWIbHBIE PE3YJIBTATHI U BBIBOJIBI 11O
OCHOBHBIM, TPUHIIMIIMAIBHO BaKHBIM 3aJja4am
pabOThI.

a) paboTa BBINIOJIHEHA HE MMOJHOCTHIO, K 00BhEM
BBITIOJTHEHHOM 4acTH pabOThI HE TTO3BOJISET
cienaTh MPaBUIIbHBIX BBIBOIOB,

0) WJIN OMBITHI, U3MEPEHHUsI, BRIYUCIICHHUS,
HaOIIOACHUS TIPON3BOIUIIUCH HEMTPABUIIHHO,

B) WIM B XOJ€ padOTHI U B OTUETE OOHAPYKUIIHCh
B COBOKYITHOCTH BCE€ HEJOCTATKH, OTMECUCHHBIC B
TpebOBaHUSIX K «3» Oajiam.

<3

13

JOMAIITHEC
3aJaHucC

PaGoTa BeImtosiHEHA O0€3 OIHMOOK M HEJIOUETOB;
JOMYIIIEHO He 00Jiee OJIHOT0 HeIoveTa.

paboTa BHITIOJIHEHA MTOJIHOCTHIO, HO B HEH
JIOTTYIIIEHO:

1. He Oosee ofHOM HEerpyOol OIMMOKU U OJHOTO
HEJ0YeTa;

2. wim He 6oJiee ABYX HEJIOYETOB.

€CJI TIPABIJILHO BBITIOJIHEHO HE MEHEE TTOJTOBHHBI
pabOThI WK JOMYIIIEHO:

1. He Oosee ABYX rpyObIX OMIKMOOK;

2. unu He 6osee oHOM rpy0oil u oHOM HerpyOoit
OIIMOKH M OJHOT'O HEJIOYETA,

3. unu He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;

4. uny oTHOM HerpyOO¥ OMMOKH U TpeX
HE/104ETOB;

5. WM py OTCYTCTBUH OMIMOOK, HO TIPU HAJTUYUU
YETBHIPEX-TISITH HEJIOUYETOB.

JIOITYIIEHHOE YUCIIO OITHOOK U HEJI0UYETOB
MPEBOCXOUT HOPMY, PU KOTOPOH MOKET OBITh
BbIcTaBieHa "'3" Oasuia.

<3

5-3

n3

UHIMBH]Tya
JIBHOE
3aJaHue/ 10
KJ1aj

BBITIOJTHEHBI BCE TPEOOBAHMSI K HAITMCAHUIO JIOKIIafa:
TEMa PACKPBITa MOJTHOCTHIO, COPMYITUPOBAHBI BBIBO/IHI,
BbIIEpKaH 00bEM, COOIIOIEHBI TPEOOBAaHNS K BHELITHEMY
o(opmIIeHHI0, TaHbl TPABUIbHBIE OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOMPOCHI.




OCHOBHBIE TpeOOBaHUS K JOKIIAY BHITIOJIHEHBI, HO TIPH
3TOM JONYIIEHBI HEA0UETHI. B yacTHOCTH, UMEIOTCA
HETOYHOCTHU B M3JIOKEHUU MaTepHaia; OTCYTCTBYET
JIOTMYECKAas TOCJIE0BATEILHOCTD B CYXK/ICHUSX; HE
BBIJIEP’KaH 00BEM JIOKJIA1a; UMEIOTCS YITYIIICHUS B
odOpMJIICHNH; HA TOTIOJHUTEIbHBIC BOTIPOCHI IPHU
3alIUTE JAaHBI HEIIOJIHBIC OTBETHI.

HMMEIOTCS CyllecTBeHHbIE 1-2 ommOku B gokiane. Tema
OCBEIIIEHA JIUIIh YaCTUYHO; IOMYIIEHBI (DaKTHUECKUE
OIMOKH B COJIEPKaHUU WIH IPU OTBETE Ha
JOTIOJTHUTEIBHBIE BOMPOCHI; OTCYTCTBYET BBIBOJI.

TeMa JIOKJIa/ia He PacKpbITa, OOHAPYKUBACTCS YACTHUHOE
HEMIOHUMAaHHUE BOIPOCaA.

1-2

KJI

KOJUIOKBUY
M

- IyOOKO€ M MPOYHOE YCBOCHHUE MPOTPAMMHOI0
Marepuana,

- IOJIHbIE, TIOCIIEIOBATENIbHbIE, TPAMOTHBIE U
JIOTUYECKH U3JIaraeMble OTBETHI IIPH
BUJIOU3MEHEHUH 3a/1aHMSI;

- CBOOOJTHO CIPABJIAIOIINECS C TOCTABICHHBIMU
3a/layaMu, 3HaHHs MaTepuaa;

- IPaBWJIBHO OOOCHOBAHHbIE IPUHATHIE PELICHMS;
- BJIAJICHHE PA3HOCTOPOHHUMHU HABBIKAMHU M
pUeMaMH BbINOJIHEHUsI IPAKTUYECKUX PaloT.

- 3HaHUE NMPOrPaMMHOTO MaTEpHUana;
- TPaMOTHOE U3JIOKEHUE, O€3 CYIIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOIPOC;

- IPaBWIbHOE MTPUMEHEHHUE TEOPETUUECKUX
3HAHUI;

- BJIaJIcHUEe HEOOXOJAMMBIMH HAaBBIKAMHU TIPH
BBITIOJIHEHUY MPAKTUYECKHUX 3a]1a4.

- YCBOGHHE OCHOBHOT'O MaTepHaa;
- IIPY OTBETE JIOIYCKAIOTCSI HETOYHOCTH;

- IIpY OTBETE HEJIOCTATOUYHO MPaBUIIbHBIE
(bOopMyIHpPOBKH;

- HapyIICHHE MOCJIE0BATEIFHOCTH B U3TI0KEHUHU
IPOrpaMMHOTO MaTepHaa;

- 3aTpyIHEHUS B BBHIMOJHCHUH MPAKTHIECCKUX
3aJaHUM;

- HE 3HaHHWE MPOTPAMMHOI'0 MaTepHaa,
- IPY OTBETE BO3HUKAIOT OLTUOKY;

<3




- 3aTpyJIHEHUS TPU BBHIMOJTHCHHH MPAKTHYCCKHX
pabor.

3a4€CT

BBICTABIISIETCA CTYJICHTY MPHU MPABUIBHOM OTBETE,
IPA OTBETE HA BCE JOMOJHUTEIBHBIE BOMPOCHI MO
KypCy € HE3HAQUUTEIbHBIMU  HETOYHOCTSIMHU,
KOTOpBIE CTYJCHT JIOJKEH YCTPAHUTh B IPOIIECCE
Oecefpl ¢ TpernojaBaresieM, B paMKax KOTOpOH OH
J€MOHCTPUPYET yTIyOJICHHOE MMOHUMaHUE
npeaMeTa W BJIAJCHHE KIIOYEBBIMU 3HAHUSIMU,
YMCHUSIMU W HaBbIKaMH, MPEAYCMOTPECHHBIMU
JTAHHOW JTUCIUILIINHOMN

40-
50

BBICTABIISIETCS CTYAEHTY IIPU IPABUIIBHOM OTBETE
Y IIPY OTBETE HA YaCTh JTOITOJTHUTEIBHBIX
BOITPOCOB IO KypCy C IEMOHCTpaluii 0a30BbIX
3HAHUW, YMEHUW U HABBIKOB, IIPEyCMOTPEHHBIX
JAHHOMW JUCHUTUIMHON

35-
39

BBICTABJAICTCA CTYACHTY IIPpHU OTBCTax Ha
3a4CTHBIC BOIIPOCBI, HOOIIYCKACTCA COACPIKAHUC
HCKOTOPBIX HETOYHOCTEH

30-
34

CCJIIN CTYACHT HC HOaJ1 OTBCT Ha BOIIPOCBI H HC
MOJKCT OTBCTHTH Ha HOIIOJTHUTCIILHBIC BOIIPOCHI

<30

50-30

9K3aMCH

BBICTaBJISICTCS CTYAECHTY npu MPaBUIBLHO
HalmyCcaHHOM OujeTe U TMNph OTBETE Ha BCE
JNOIMOJHUTENIBHBIE ~ BONPOCHI MO  Kypcy ¢
HE3HAUYUTEIbHBIMU  HETOYHOCTSIMH,  KOTOpBIE
CTYJCHT JIOJDKEH YCTPAHHUTh B Mpoliecce Oecenbl ¢
MpEernoIaBaTesieM, B  paMKax KOTOPOM  OH
JTIEMOHCTPUPYET yTIIyOJICHHOE IMOHUMaHHE
npeaMeTa W BIIAJICHUE KIIOYEBBIMUA 3HAHUSIMHU,
YMEHUSIMHU W HaBBbIKAMH, MPEAYCMOTPEHHBIMU
TAaHHOW TUCIHUILUINHON

50

BBICTABJIACTCS CTYJICHTY MPU MPaBUIIHHO
HanrcaHHOM OUJIETE U IIPU OTBETE HA YaCTh
JIOTIOJIHUTENIHLHBIX BOIIPOCOB IO KypCy ¢
JEMOHCTpaIuii 0a30BbIX 3HAHWUM, YMEHUM U
HaBBIKOB, TPEAYCMOTPEHHBIX JaHHOU
TUCIUILINHOMN

35-
39

BBICTABIIACTCS CTYJICHTY MPU HAIMCAHHBIX OTBETAX
Ha BOMpPOCHI Owiieta (JOMyCKaeTcs COAEp>KaHUe
HEKOTOPBIX HETOYHOCTEM) W  JIEMOHCTpAIUU
0a30BbIX 3HAHUN, YMEHHA W HABBIKOB IO JTaHHOU
U CIMIIINHE

30-
34

50-30




€CJIM CTY/ICHT He Hamucasl OTBET XoTs Obl Ha oauH | <30
U3 BOINPOCOB OMieTa W HE MOXET OTBETUTh Ha
JOTIOJTHUTETHHBIE KOMIIETEHTHOCTHO—
OpUEHTHPOBAHHBIC

BOIPOCHI

[ITxana UTOTOBOM OLIEHKH 34 CEMECTP.

HToroBas olieHKa MpecTaBisieT co00i cyMMy 0asuioB, 3apab0TaHHBIX CTYIEHTOM IPH
BBITIOJTHEHUH 33/IaHUH B paMKaxX TEKYILEro, IPOMEKYTOUHOTO KOHTPOJIS, aTTECTAlluU
pa3/esioB U BBICTABISETCS B COOTBETCTBUH C [loMokeHneM o KpeAuTHO-MO Ty TbHOM
CHUCTEME B COOTBETCTBUH CO CIICAYIOIIEH IIKAJIOM:

Onenka no S-0ayuibHOMIIKAIE CymMa 6aiisioB 3a pa3enbl Onenka ECTS
S — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «y008emeopumenbHo» 65-69
60-64 E
2 — «Hey0081emeopUumenbHO» Hwuxe 60 F

PacmndpoBka ypoBHs 3HaHUN, COOTBETCTBYIOIIETO MOJYUYEHHBIM OailjiaM, T1aeTcs B

TaOJIUIIEe YKa3aHHOU HIKE.

Cymma
0aJLi1I0B

Ounenka
ECTS

YpoBeHb NPpHOOPETEHHBIX 3HAHUI 10 IMCIUTIIHHE

90-100

“OTaM4YHO” - TEOPETUYECKOE COJIEPKAHNE Kypca OCBOECHO
TIOJTHOCTBIO, 0€3 MpoOeIoB, HEOOXOAUMBIE TPAKTHICCKHE
HaBBIKU PaOOTHI C OCBOECHHBIM MaTepUagIoM C(OPMUPOBAHBI,
BCE MPEAYCMOTPEHHBIE ITPOTrpaMMoil 00yueHus yueOHbIe
3a/1aHUsl BHITIOJTHEHBI, KaY€CTBO UX

BBITIOJIHEHUS OIEHEHO YHUCIIOM 0aJIoB, OJMM3KUM K
MaKCHUMaJIbHOMY.

85-89

“OueHb X0poIIO' - TEOPETUUECKOE COAEPHKAHUE Kypca
OCBOEHO TMOJIHOCTHIO, 0€3 MPOOEIOB, HEOOXOAUMBIC
MPAKTUICCKUE HABBIKK Pa0OTHI C OCBOCHHBIM MaTEPHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, BCE TTPEAYCMOTPCHHBIC
IpOrpaMMoi 00yUYeHHUs yaeOHbIC 3aaHus BBITIOJTHCHEI,
Ka4eCTBO BBITIOJHEHHUS OOJIBITUHCTBA U3 HUX OIICHEHO
YUCJIOM 0aJIOB, OJM3KUM K MAKCUMAJLHOMY.

75-84

“Xopoio" - TEOpETUYECKOE COJIEPHKAHUE KypCca OCBOCHO
MOJIHOCTBIO, 0€3 TTPOOEIOB, HEKOTOPHIC MMPAKTUUECKUE HABBIKU
paboThI C OCBOSHHBIM MaTepHaIOM C(HOPMHUPOBAHbI
HEJI0CTATOYHO, BCE MPETYCMOTPEHHBIE TPOTrPAMMON 00yUCHUS




y‘-Ie6HBIe 3aJaHus BBIIIOJTHCHBI, KQ4YC€CTBO BBIIIOJTHCHUSA HU
OAHOI'O M3 HUX HC OICHCHO MMHUMAJIbHBIM YHCJIOM 6aJ'IJ'IOB,
HCKOTOPBIC BUJIBI SaﬂaHHﬁ BBIIIOJIHEHBI C OIITHOKaMH.

“Y 10BIAETBOPUTEILHO - TEOPETUUECKOE COJIEPAKAHUE Kypca
OCBOEHO YaCTHYHO, HO MPOOEJIbl HE HOCAT CYIIIECTBEHHOTO
XapakTepa, He0OX0IUMbIE MPAKTUICCKIE HABBIKA PaOOTHI C
OCBOEHHBIM MaTEPHAJIOM B OCHOBHOM C(HOPMHUPOBAHHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON 00yICHHS
y4eOHBIX 3aJaHUN BBITIOTHEHO, HEKOTOPHIE M3 BHITIOJTHEHHBIX
3aJlaHui, BO3SMOXHO,

COJIEPIKaT ONTHOKH.

65-74 D

“ITocpeICTBEHHO™ - TEOPETUUECKOE COAEPKaHUE Kypca
OCBOEHO YaCTHYHO, HEKOTOPBIEC MPAKTUUECKIE HABBIKH PAOOTHI
He cOPMUPOBAHBI, MHOTHE TIPEyCMOTPEHHBIE TPOTPaMMON
o0y4eHHs yueOHbIE 3a/IaHHsI HE BBIIOJIHEHBI, JIMOO Ka4eCTBO
BBINIOJIHEHUS HEKOTOPBIX U3 HUX OLIEHEHO YHCIIOM OAJIJIOB,
OJIM3KUM K MUHUMAJIEHOMY.

60-64 E

“HeynoBIeTBOPUTENILHO" - OUE€HDb Clla0ble 3HAHUS,
Huxe 60 F HEJI0CTaTOYHbIE /ISl TOHUMAaHUSI Kypca, UMEeeTCsl O0JIbIIoe
KOJIMYECTBO OCHOBHBIX OIMMUOOK U HEJOUYETOB.

S e A

Bomnpocsl k 3auery
1 cemecTp
OCHOBHBIE MOHATHUS XUMUHU.

OCHOBHBIE 3aKOHBI XUMUU.

OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB.

KBanTOBBIE UNKCIa.

OCHOBHBIE PUHITUIIBI 3AMOTHEHHUS YJIEKTPOHHBIX 000JI0UYEK aTOMOB.

[Tepuonunueckuii 3axoH (I13) u nmepuomuueckas cucrema (IIC) .M. Menneneesa c
TOYKH 3PEHUSI CTPOCHUS aToMa.

I13 u TIC xumumueckux snementoB .M. MenaeneeBa. llepnoanuHoCcTh M3MEHEHUH
CBOWCTB 3JIEMEHTOB: BaJIEHTHOCTh, PAJNYC aTOMa, 3JIEKTPOOTPUIATEIbHOCTb, SHEPTUs
WOHU3ALINH, SHEPTHUS CPOJCTBA K DJICKTPOHY.

THUIBI XUMUYECKOM CBSI3HU.

DHeprus U IJIMHA XUMHYECKOMN CBS3U.

10.DOHepreTnka XMMUYECKUX NPOLECCOB. BHYTpEHHSISI SHEPTUS U SHTAJIBITHS.




11. TepMoauHaMHYEeCKUE BEIUYMHBI. DHTponus. DHeprus ['nb0ca u ee M3MEHEHUs NpU
XUMHUYECKUX PEAKITUSIX.

12.Tepmoxumusi: ocHOBHBIe oHATHS. 3akoH [.U. I'ecca.

13.TemnoBoi 3pPeKT XUMHUIECKON PEaKIIUH.

14 Xumuueckass KUHETHKA. [ OMOTEHHBIE U TETEPOTCHHBIC XUMUYECKUE CHCTEMBI.
CKOpOCTh XUMHYECKUX PEAKITHH.

15.®akToppl, BIMAIOIMIME HAa CKOPOCTh XuMHUuecko peakiuu. [IpaBmno Bant-I'odda.
TemnepaTypHbiii KOAPHUITUECHT.

16.KaTtanu3: BUIbI, KaTaaIu3aTOPHI.

17.Xumuyeckoe paBHoBecue. OOpaTuMblie U HeoOpaTumble peakuuu. [IpaBuno beprose.

18. Xummdeckue u pu3nyecKrue CBOMCTBA METAIIIOB.

19.CnnaBbl.

20.ITomyuenune metamioB. OTpaciv METaJUTYypPTHH.

21.Koppo3sust MmeTaimioB. MeTo/ibl 3aUThl OT KOPPO3UHU.

22 .Knaccudukaius KOppo3HOHHBIX MpolieccoB. KpaTkas xapakTepucTHKa.

23.0Cc00CHHOCTH XUMHUYECKHAX D3JIEMEHTOB TOATPYIIIBI rajoreHoB. [lomydeHue wu
XUMUYECKHE CBOMCTBA raJIOr€HOB.

24.3aKOHOMEPHOCTH  W3MCHEHHUS CBOMCTB XMMHYECKHX  3JIEMEHTOB  TOATPYIIITHI
KHCIIOpO/Ia.

25.1Tonyyenue u xumMuueckue cBoicTBa kuciopoaa. O30H.

26.CoenuHeHus cepbl. PeakiimoHHast CmoCOOHOCTH BEIIECTR.

27 .IlonyyeHue cepHON KUCIOTHI.

28.Boja: ucnosnbp3oBaHue B XUMUYECKOM MPOMBIIIIIEHHOCTH, TPEOOBAHMS, OUUCTKA.

29.CoennHeHne a30Ta. XMMHUYECKHE CBOWCTBA BEIIECTB.

30.0OcHoBHBIEC COeMUHEHUSI yTiIepoaa. PeakiimonHas cnocoOHOCTh BEIECTB.

Bonpocsl k 3k3aMeny
2 cemecTp
1. PactBopsl. CriocoObI BeIpaKEHUS KOHIIEHTpAIMil pacTBOPOB. PacTBOPUMOCTH BEIIECTB

B BOJIE.



2. Teopus anekTpoiuTUYecKor auccouuanuu. [Iponecc aucconnanuu.

3. DNEKTPOJUTH U HEANEKTPOJIUThL. CTeNeHb TUCCOIUAIIUU.

4., CunpHble ¥ cialOble JJIGKTPOIUTHL. Peakiuu B pacTBOpax »dJEKTPOJIMTOB HA
KOHKPETHBIX IPUMEPAX.

5. CBONCTBa KHCIOT, OCHOBAHHUI M COJIE C TOYKH 3PEHUS TEOPUH SJIEKTPOIUTHUECKOU
JUCCOIIAALIH.

6. ['maponus coneit. KonctanTa u cTeneHb ruiposun3a.

/. Tunsl ruapOIM3a C UCTIOIB30BAHUEM KOHKPETHBIX MPUMEPOB.

8. Bomopoausiit mokazarens. Posib pH B pa3zandHbIX mporeccax.

9. Teopwus OKHCIHTEIEHO-BOCCTAHOBUTEIBHBIX peakiinii. OCHOBHBIC MTOHSATHS.

10.BaxxHeimme OKACIUTEN U BOCCTAHOBUTEIIH.

11.Knaccudukanus OKUCIUTEILHO-BOCCTAaHOBUTENBHBIX peakiiuii (OBP).

12.0OcHoBHbIe ciocoOb! cocTaBieHuss OBP. Mertop anektpoHHOTro OanaHca.

13.21eKTpOHHO-UOHHBIN METOJ] PACCTAHOBKHU KO3 (UIIUEHTOB.

14 BnusHue cpeibl Ha TEYEHUE OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.

15.XuMHuYeckre MCTOYHUKH JJIEKTPUYECKOW DJHEpruu (raJilbBAHUYECKUU DJIEMEHT,
AKKyMYJISITOPBI).

16.Ps1 HanpsoKeHUH METAIUTOB. DJIEKTPOIHBIE TIOTCHITHAIIBI.

17.9nexTposin3, KaK AIEKTPOXUMUYECKUI TIpOoILIecC.

18.2nekTponn3 paciiiaBoB U PacCTBOPOB.

19.3nexTponu3. KaTogHbie mporeccsl.

20.2nexTponaun3. AHOIHBIE TIPOIIECCHI C UCTIOIB30BAHUEM MHEPTHOTO U aKTUBHOTO aHOJIA.

21.TTpuMeHeHne IIEKTPOXUMUYECKUX TIPOIIECCOB B MTPOMBIIIICHHOCTH.

22.Xumudeckas uACHTH(PUKAINS. 3aa9d U METOAbI aHATUTHIECKON XUMUMU.

23.MeTo1pl KaueCTBEHHOI'O aHAJIN3A.

24 .KauecTBeHHBINM aHanmu3. KHUCIOTHO-OCHOBHBIN MeToa (KiaccuduKaiys KaTHOHOB H
QHHOHOB).

25.KonnuecTBeHHBIH aHAJIN3: Ha3HAYEHHUE, METOIbI.

26.00111as1 XapaKTEPUCTUKA U OTINYUTEIIbHbIE 0COOCHHOCTH OPraHUYECKUX COCIUHEHUH.



27.Teopuss XHUMHYECKOTO CTPOCHUS OpraHudeckux coeauHennii A.M. bytiepoga.
N3omepusi, n30MepBL.

28.Pa3noo0pasue u kiaccuukaiys OpraHnIecKux BEIIECTB.

29.Peakiiuu nonuMepusaluu, X pa3HOBUIHOCTH.

30.1IpupoHbIE M CHHTETHYECKHE BEICOKOMOJICKYJISIpHBIE coennuenus. [lommmepsr.

31.00mas XxapakTepUCTUKA pa3HOOOPA3HBIX MOJUMEPHBIX MaTEPUATIOB.

32.Mcronp30BaHne BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ B ITPOMBIIIIJICHHOCTH.

7 YAEBHO-METOANMYECKOE U HTH®POPMALIMOHHOE
OBECIHHEYEHUE JUCIUIIJIMHDBI

7.1 OcHOBHasI IUTEPATypa

1. Koposun, H. B. O6mas xumus [Tekct]: yueOnuk / H. B. KopoBun. - U3n. 12-e, ucnp. -
Mocksa: Beicmn. mk., 2010. - 557 c.: un. - (ITobegurens KOHKypca y4eOHHKOB). -
bubmuorp.: c. 546. [Ipenm. ykas.: c. 547-557. - ISBN 978-5-06-006178-9

2. Koposun, H.B.O6mas xumus. Jlabopatopuslit mpaktukym [ Teker] : yuebHoe mocobue /
H. B. Koposun, B. K. Kamsimmona, E. 5. Yapuc ; nmox obm. pea. H. B. Koposuna. -
Mocksa: KaoPyc, 2015. - 334, [1] c. : un. ; 22 cwm. - (bakamaBpuar). - 1500 2x3. - ISBN
978-5-406-04140-6.- Pexum pmoctyma: http://www.book.ru/book/916699 - D5BC
«BOOK.ru»

3. Yukun, E.B. Xumusa [DnextponHblli pecypc|: ydeOnoe mocobme/ Yukun E.B.—
DJIEKTPOH. TEKCTOBbIE naHHble.— Tomck: Onb KoHTeHT, TOMCKUI TOCyIapCTBEHHBIM
YHUBEPCUTET CUCTEM YIMpaBlieHUss U panuodnnektponuku, 2012.— 170 c.— Pexum
noctymna: http://www.iprbookshop.ru/13873. — 3BC «IPRbooks»

4, 3amaun U ynpaxHeHus 1o oOmerd xumuu [TekcT] : ydeb. mocodue s CTyACHTOB
BY30B, 00yUYarOIIUXCsl IO TEXH. HAMPaBJICHUSAM U crienuaibHocTIM / [Anamcon b. U. u
np.]; mox pea. H. B. KopoBuna. - U3x. 4-e, nepepa6. - Mocksa: Breicmias mkoia, 2008. -
253, [2] c. : unm. ; 21 cM. - ABT. yka3zaHbl Ha 000pOTE THT. JI. - bubauorp. B KoHIe KH. (4

Ha3B.). - ISBN 978-5-06-004140-8



5. I'muuka, H.JI. 3amaunm u ynpakHeHus 1o oOOIIEH XUMHUH : y4eOHO-NIPAKTHYECKOE
nocobue / H.JI. I'munaka ; mox penaknueir B. A. IlonmkoBa, A. B. babkoBa. — 14-¢
m3n. —  MockBa: UsmarensctBo  IOpaiit, 2020.— 236c.—  (Bwicmee
obpazoBanue). — ISBN 978-5-9916-8914-4.

6. Pocun, U. B. O0mas u Heopranmyeckas xumus B 3 T. T. 2. Xumwms s-, d- u f-
aneMeHToB : yueOHuWK s By3oB/ UW. B.Pocun, JI. JI. Tomuna. — Mocksa :
W3narensctBo HOpaiit, 2020. — 492 c. — (Briciee obpaszoBanue). — ISBN 978-5-
534-02292-6.

7. I'muaka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHnuk ayist By3oB / H. JI. I'munka ; mox
penaknueii B. A. ITonkosa, A. B. babkoBa. — 20-¢ u3., mepepad. u morn. — Mockasa :
NzmarensctBo [Opaiit, 2021. — 353 c. — (Bwicmee obpaszoBanue). — ISBN 978-5-
9916-9353-0.

8. I'mmuka, H. JI. O6mas xumus B 2 1. Tom 2 : yaeOnuk ans By3oB / H. JI. ['muaKa ; ox
penakuuer B. A. [lonkosa, A. B. babkoBa. — 20-e u3j., nepepad. u momn. — Mockasa :
W3narensctBo HOpaiit, 2021. — 379 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
9916-9355-4

9. MapteiroBa, T.B. Xumus : yuyeOHuk u mpaktukyM s By3oB/ T. B. MapteiHoBa,
. B. Apramonosa, E. b. 'ogyHoB ; ox o6mieii penakuuei T. B. MapTeiHoBOI. — 2-€
u3a., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiit, 2020. — 368 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-09668-2.

10. Xwwmwms : yueOnmk mmsa By3oB/ lO. A. Jlebenes, I'. H. ®danee, A. M. ['omy0es,
B. H. [llaroBan ; mox o6mel penakuuein ['. H. ®aneeBa. — 2-e usn., mepepad. u
non. —  MockBa:  MzmarensctBo  Opaiit, 2021.— 431c.—  (Bwicuiee
obpazoBanne). — ISBN 978-5-534-02453-1.

11. 3aiimeB, O.C. Xumus: yueOnuk musa By3oB/ O. C. 3aiineB. — Mocksa :
M3parensctBo IOpaiit, 2021. — 470 c. — (Beiciiee o6pazoBanue). — ISBN 978-5-
9916-8073-8.

7.2 JlonoJIHUTEe/ILHASA JIUTEPaTypa

1. Koposun, H. B. JlabGopaTtopubie paboTel no xumuu [Tekcr] : yue6. nmocodue / H. B.



1.

2.

Koposun, 2. . Munrynuna, H. I'. PepkoBa. - 4-e uzn., nepepad. - M.: Bricl. mik.,

2007 (Openbypr). - 256 c. - bubnuorp.: c. 236. - ISBN 978-5-06-004160-6

. Kopasibuykosa, O.B. Xumust [DnekTpoHHBIH pecypc]: yaeOnoe nmocobue/ KoBampuykosa

O.B., EropoBa O.A.— DIJIEKTpOH. TEKCTOBbIE TaHHbIE.— M.: PocCUIICKMI1 yHUBEPCUTET
TPYKObI HapoJIOB, 2011.— 156 C— Pexum JoCTymna:
http://www.iprbookshop.ru/11429. — 3BC «IPRbooks»

. bexman, W. H. Heopranuueckass xumusi. PagnoakTHBHBIE 3JIEMEHTHI . YUCOHUK IS

By30B / U. H. bekman. — 2-e u3x., ucnp. u gom. — Mocksa : M3garensctBo HOpaiir,

2021. — 399 c. — (Bericiiee oopazoBanue). — ISBN 978-5-534-00978-1.

. Hukutnna, H. I'. OOmasa u Heopranudeckass xumus B 2 4. Yacts 1, TeopeTnueckue

OCHOBBI : y4yeOHUK U npakTukyMm Juis By3oB / H. I'. Hukutuna, B. . I'pebenbkoBa. —
2-¢ u3j., nepepab. u npom. — Mocksa : MsparensctBo FOpaiit, 2020. — 211 c. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-04785-1.

. Huxutuna, H. I'. O6mas u Heoprannyeckas xuMus B 2 4. Yacth 2. XUMHS 3JIEMEHTOB |

yueOHUK U TpakTukyMm mis By3oB / H. I'. Hukutuna, B. U. ['peGenbkoBa. — 2-¢ u3g.,
nepepabd. m gom. — Mocksa : UzmatensctBo HOpaiit, 2021. — 322 ¢. — (Bricmiee

obOpazoBanue). — ISBN 978-5-534-04787-5.

. [Ty3zakos, C. A. OOmas xumus, COOpHUK 3a7a4 U YIPAKHEHUH : yueOHOe mocolue 1ist

By30B/ C. A.Ily3akoB, B. A.IlonkoB, A.A.®wmunnoa. — 5-¢ u3a., nepepad. u
non. —  MockBa:  MzpmarensctBo  Opaiit, 2021.— 251c.—  (Bwicuiee

obpazoBanne). — ISBN 978-5-534-09473-2.

7.3 Illepuoauveckue U31aHUA

Bectuk Poccuiickoro ynuBepcutera apykObl HapomoB. Cepus Okojorus u
0€30IMacCHOCTh JKU3HENCITEIBHOCTH [DNEeKTpOoHHBIN pecypc]. — Pexum pocryma:
http://www.iprbookshop.ru/32712.html, cBoOoaHBII. — CTaThbs B MHTEPHETE.

KauectBo u  ku3Hb  [OnekTpoHHbld  pecypc]. —  Pexum  pocryna:

http://elibrary.ru/contents.asp?titleid=25359 , cBoOoHBIi. — CTaThsi B UHTEPHETE.


http://www.iprbookshop.ru/32712.html
http://elibrary.ru/contents.asp?titleid=25359

3. HanotexHosioruu. Jkosiorud. [IponzBoacTBo [DnekTpoHHbIN pecypc]|. — Pexkum nocryna:
http://elibrary.ru/contents.asp?titleid=32568 , cBo00IHBII. — CTaThsi B UHTEPHETE.
4. Pocculickue HaHOTEXHOJIOTUM [DJNEKTpOHHBIM pecypc]. — Pexum pocryna:

http://elibrary.ru/contents.asp?titleid=10601 , cB0OOIHBII. — CTAThsl B HHTEPHETE.

7/.AHTEpHeT- pecypchl
1. Enunas xoymekuusi mu@poBbIX 00pa3oBaTEeIbHBIX PECYpCOB [DNEKTPOHHBIA pecypc]. —
Pexxum noctyna: http://school-collection.edu.ru/, cBo6oiHBIA. — CTAThsI B UHTEPHETE.
2. KoMILJIEKT OMOPHBIX CXEM-KOHCIIEKTOB 110 TeMaM. [DJIeKTpOHHBIN pecypc]. — Pexxum

noctyna: http://dissociation.nm.ru/, cBoO0HBIA. — CTaThsi B UHTEPHETE.

3. XuMHU4YeCcKui mopTaji, MUp XUMAYECKOW HAYKHU M TEXHOJIOTUH. [DNeKTPOHHBIN pecypc]. —

Pexxum noctyna: www.ChemPort.ru, cBoOOHBIN. — CTaThsl B HHTEPHETE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCIUIIJIMHBI

Jns mpoBeneHUs YYEOHBIX 3aHSITHN JIGKIIMOHHOTO ¥ CEMUHAPCKOTO THIIA,
IPYIIOBBIE U WHIWBUAYAIbHBIX KOHCYJbTAlMK, TEKYLIEr0 KOHTPOJS, MPOMEXYTOYHOMN
aTTeCTallMM HUCMOJB3YIOTCA Yy4eOHbIE ayJAUTOPUM, OCHAIIEHHBIE OO0OPYIOBAaHHEM W
TEXHUYECKUMHU CPEJICTBAMU OOYUCHHS.

VYyeOHble ayIUTOpPUU IJIsI CAaMOCTOSITEIBLHON pabOThl OOyYarolMXCs OCHAIEHBI
KOMITBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO TMOJKIIOUECHUs K cetu «MHTepHer» u
obecrieueHrneM JJOCTyIa B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy By3a.

TTN HUAY MUOU obecniedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M
CBOOOJTHO PaCIPOCTPAHIEMOTO MPOTPAMMHOTO 00ECIICUEHUS.

CBeneHusi O HaJIM4YUM OOOPYIOBAHHBIX YYEOHBIX KAaOMHETOB, OOBEKTOB MJis
MPOBEICHMS MPAKTUUECKUX 3aHITUH MpeacTaBieHbl Ha opuuuansHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects


http://elibrary.ru/contents.asp?titleid=32568
http://elibrary.ru/contents.asp?titleid=10601
http://school-collection.edu.ru/
http://dissociation.nm.ru/
http://www.chemport.ru/

