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BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroiaaenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

I[Ipotokomor 2021r. Ne
3aB. kadeapoii 1.X.H., npodeccop kapeapsr BXTO byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceganuu kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokomor 2022r. Ne
3as. xadenpoii 1.x.H., mpodeccop xapenpst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucronaaenus B 2023-2024 yueOHOM roay Ha 3acegaHuu kadeapsl
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokom ot 2023 1. Ne
3aB. xaenpoit 1.x.H., mpodeccop kadenpst BXTO byros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucroauenus B 2024-2025 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpoTokomor 20241. Ne
3as. xadenpoit 1.x.H., mpodeccop xadenpst BXTO Byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

IenaMu ocBOEGHUS JUCLUIUIMHBI ABISIOTCSA: U3y4€HHE TEOPETUYECKUX OCHOB XUMHHU, 3aKOHOMEPHOCTEH Ba)KHEHIINX
IIPOLIECCOB B XUMUYECKUX CUCTEMaX U METOJOB UX UccaenoBaHuil. [Ipu 3ToM KpoMe NOonydeHHs: KOHKPETHBIX 3HAaHUM,
HEO0OXOMMBIX ISl IPO(ECCHOHANBHON MOATOTOBKU, UMEETCSI B BULLY U 11elIb (JOPMHUPOBAHHUS Y CTYICHTOB LIEIOCTHOTO
€CTECTBEHHOHAYJIHOTO MHPOBO33pEHMS. XUMHUS NIPHU3BaHa (POPMUPOBATH TBOPUECKOE MBIIIIEHHE Y CTYICHTOB, Pa3BUBAThH
CHOCOOHOCTh KPHTHUYECKH aHATU3UPOBATh OOBEKTHI U MIPOLECCHI, pPA3BHBATh HABBIKH MPOBEACHHS YKCIICPUMEHTA U
HaBBIKK Pa0OThI C XUMUYECKUM 000PYIOBAHUEM, YTO ITO3BOJIMT UM B JaJbHEHIIEM YyBCTBOBATH CE0s YBEPEHHO B
IIpOLiECCe BBIIOIHEHUS Pa3IMYHbIX UCCIIEOBaHUI.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.b

21

Tpeﬁosax—mﬂ K HpeZlBapPITeJILHOﬁ MmoATr0OTOBKE 06y'lalomer0c51:

2.1.1

JInst M3ydeHus: IMCHMIUTMHBL « XUMHUS» CTYICHTY HEOOX0AMMO 3HaHHE LIKOJIBHBIX IPEMETOB: XUMUH, (PU3HKH,
MaTeMaTHKH. A IMEHHO Pa3/IeioB: 3JIeKTPOCTaTHKH, 3aKoHOB Dapasies, 3aKOHOB HACAIbHBIX Ta30B, PEIICHUH CTETICHHBIX
ypaBHEHHUH, IMETH MOHATHE O JIoTapr(MHUPOBaHUH, AN PepeHIIIpoBaHNH, aHanmm3e GyHKImiA. B cBoio ouepens
JUCIUIUIMHA « XUMHUSD AaeT 3HAHUS HEOOXOIMMBIE I U3ydEHUS B By3€ B JalbHEHIIEM TaKUX IUCIMIUINH, Kak (u3nka,
9KOJIOTHS, TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHalloB, MaTepHalIOBEICHHE.

2.2

JIMCHMIUINHBI M IPAKTHKH, ISl KOTOPbIX 0CBOEHHE JAHHOU TUCHHMILTHHBI (MOYJIs1) HEOOXOIUMO KAK
npeanecTByLIee:

221

MaTepI/IaHOBC,HCHI/Ie

222

Pecypco-, sHeprocoepekeHne Ha IPEeANpPUsITHIX aBTOMOOMIEHOTO TPaHCIIOpTa

223

YcrpoiicTBO 1 00CTyKUBaHIE aBTOMOOMIBHBIX KIIMMAaTHIECKUX YCTAHOBOK

3. KOMIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTIINHBI

MOL4YJIs)
OIIK-1: roToBHOCTHIO HCII0JIB30BATH (PYHAAMEHTAIbHbIE 00IeHHKeHePHbIe 3HAHUS
3HaTh:
Ymersb:
Baaners:

B pe3yjibTaTe OCBOCHUA TUCHUIIJINHBI oﬁyqaloumﬁcﬂ JOJIKECH

31

3HaTb:

3.1.1

TCOPHIO CTPOCHHUA aTOMa U BEIICCTBA; ICPUOANICCKYIO CUCTEMY DJICMCHTOB; XUMUYCCKHUEC CUCTCMBI: paCTBOPHI,
AUCTIEPCHBIC CUCTEMBI, JJICKTPOXUMHUYICCKUEC CUCTEMBI;DHCPTETUKY U KUHETUKY XUMHUYCCKUX peaKuHﬁ, MCTObI
pEryiupoBaHus CKOPOCTHU peaKL[PIﬁ, KaTajin3aTOpbl U KaTAJIUTUICCKHUE CUCTEMbI, XUMHYCCKOC U (ba30BO€ PpaBHOBECHE,
KoJiebaTeabHbIE PCAKIUN;0CHOBHBIC NPHUHIUIIBI pallTHOHAJIBHOI'O U 0€30I1aCHOI0 UCITOJIH30BaHMUS MMPUPOAHBIX PECYPCOB,
OHEPruu U MaT€pruaioB; KOPPO3UIO METAJJIOB U METOAOB 3aIIUTHI OT HEC,

OKHCJIUTENFHO-BOCCTAHOBUTENBHBIE PEAKLIUU U OCHOBBI 3JIEKTPOXUMUH; TIOJMMEPHI, OTUTOMEPHI M UX CHHTE3;0CHOBBI
PpalMOHAJILHOTO UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB,

3.2

YMmernb:

3.2.1

IIOJTF30BATHCS XUMHUUECKUMH IPHOOpaMHU M PEaKTHBAMH C COOJIIOICHHEM TEXHHUKH 0€301TaCHOCTH;BHIITOIHATE pacyeThl Ha
OCHOBaHMHU XHMMHYECKHUX PEAKIUH 1 MIEKTPOXUMHUUECKHUX MPEBPAICHUIT; TOIb30BATHCS CIIPABOYHUKAMU U JIPYroi
XMMHUECKOI TUTEepaTypoil; OCYyIeCTBIATh TOCTAHOBKY U PELIeHNE 33/1a4 C UCTIOJIb30BaHHEM 3HAHUH 110 XUMHH;
HHTEPIIPETHPOBATh IKCIICPUMEHTAIBHBIC TAaHHBIC HA OCHOBE XUMUYECKHIX 3aKOHOB;IPUMECHATE IPUHIIAIIBI 00eCTICYeHHS
9KOJIOTUIECKOH 0e30IIaCHOCTH MPH PEIICHUHN NIPAKTUIECKHX 33a]a4 B 00JIaCTH SKCIUTyaTalys TPAHCIIOPTHO-
TEXHOJIOTUYECKHX MAIlMH U KOMIIIEKCOB, YIIPaBIeHHs )KU3HEHHBIM IIUKJIOM MPOAYKIUH U €€ Ka4eCTBOM;

3.3

Baanerb:

33.1

HaBBIKAMHU pabOTHI ¢ y9eOHO! U yIeOHO-MEeTOUIECKON JINTePaTypOl; HABBIKAMH YIIOTPEOICHUS XUMUIECKOH CHMBOJINKI
IS BBIPAXKEHUS KOJIMUECTBEHHBIX U KAUECTBEHHBIX OTHOIIEHUH 00BEKTOB; HaBBIKAMM MOCTPOCHUS rpaduKOB (QyHKIIHIA;
HaBBIKAMHU HCIIOJIb30BaHMs rpaduKoOB, TAOIMI] IIPU PEIICHUH 3a/laul ¥ IIPOBEJCHUN aHAIN3a HAliICHHOTO PEICHUSL.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon

3aHATHS 3aHsaATH/ Kypc MM PAaKT.

HanmenoBanue pa3zaesioB u tem /Bux | Cemectp / | YacoB | Kommeren- | Jluteparypa | UnuTpe | IIpumeyanne

Pazgen 1. OCHOBHBIE IIOHATHUA U
3AKOHBI XUMHHN




1.1

OnpezneneHre XUMUH Kak HAYKH.
OCHOBHbIE MOHSITHS ¥ OTPEACTICHNU:
XUMHAYECKHe, PU3HIECKIe, PU3UKO-
XUMHUYECKHE U SepHBIE TPOLIECCHI;
ATOMBI U MOJICKYIIbI, HOHBI, CBOOOIHBIC
paIuKaibl, aTOMHBIE H MOJICKYJISIPHBIC
Macchl, crexuoMeTpusi. OCHOBHBIC
3aKOHBI XUMHUH: 3aKOH COXPaHEHUs MaCChI
1 DHEPTHUH, 3aKOH MMOCTOSIHCTBA COCTAaBa,
3aKOH KPaTHBIX OTHOIICHHIA, 3aKOH
9KBUBAJIEHTOB, 3aKOH ABOTaJIpO,
ypaBHEHUsI COCTOsIHUS ra30B. OCHOBHBIC
KJIACChI HEOPTaHUYECKUX COCAMHEHHH:
OKCH/IbI, OCHOBAHUSI, KMCIIOTEI,

conu. /Jlex/

OIIK-1

J1.4711.3
J1.2
JI1.5J12.1
01032324035

Paszgen 2. CTPOEHUE ATOMA.
MEPUOJIUYECKHM 3AKOH
JN.M.MEHJIEJIEEBA.
XUMHYECKAS CBSI3b U
CTPOEHUE BEIIECTBA.

2.1

[InanerapHast Mozenpb aToma O.
Pesepdopna, mocrynarer bopa.
KBanTOBOMEXaHIUECKAS MOJENIB aTOMA.
Ksanrosasle uucina. [lpunnun Ilaynu,
IIpaBuno Xynna, npaBuia Kieukosckoro.
OnexTpoHHast KOHOUTYpAIHs 3JIEMCHTOB
U TIepUOUYECcKasi CHCTeMa HIIeMEHTOB J1.
. Menneneesa. Ilepuoanyec-kuii 3aKkoH
1 COBpeMeHHas XUMUs. MeTtox
BajieHTHBIX cBsizelt (BMC). CriocoOst
00pa3oBaHMs U CBOMCTBA KOBAaJIEHTHON
cBs3u. Teopust THOPHIM3aLUH aTOMHBIX
opOuTaet, THITEI THOpUAM3aiH. MloHHas
cBs13b. CTpYyKTypa U CBONCTBa
COEJIMHEHUI ¢ HOHHBIM TUIIOM CBSI3H.
CrpoeHue BemecTBa. ATOMHBIE U
MOJICKYJISIPHBIC BEIECTRA.
Mertannnyeckas ¥ BOZOPOAHAs CBS3b.
ArperaTHble COCTOSIHUSI BEILIECTBA:
ra3zoo0pa3Hoe, TBepI0e, KHUIKOE,
KUIKOKpHUCTaIIHYeckoe. /Jlex/

0,5

OIIK-1

J1.4J11.3
J1.2
J1.5J12.1
01323324035

Pazgen 3. OBIIIUE
3AKOHOMEPHOCTH
XUMHUYECKHUX NPOLIECCOB.
SHEPIEPUKA U KHHETHKA
XUMHNUYECKHUX PEAKIIUMN.

3.1

IIpeBparteHre 3HEPTUN B XUMUYECKUX
peaKuuax, TePMOXUMHYECKHE YPAaBHEHUS
u pacueTsl. 3akoH ['ecca. DmeMeHTEI
XUMHUYECKON TePMOANHAMHKH.
TepMoanHAMUYECKHE BEIMYHUHBL:
BHYTPEHHSS YHEPTHS, SHTAIBIN 1
TemoBoi 3¢ ekt peakuu. CTaHzapTHAS
SHTANBIHS 00pa30BaHUSA. DHTPOIIHS.
Oneprus ['m66ca n HarpaBieHHe
XMMHUYECKHX peakiys. [ oMoreHHbIe 1
reTeporeHHbIe CUCTEMBI. 3aBUCUMOCTh
CKOpPOCTH pEaKkUM OT KOHLIEHTPALUU U
temneparypsl. Karanus. HeobpaTtumele u
00paTHMBbIE XHMHUUECKHE PEaKIUH.
Xumuueckoe paBHoBecue. [Ipunuun Jle
Hlarense. [IpoOneMbl XUMIYECKOH
KWHETHUKH U KaTann3a B
MamuHocTpoeHuu. /Jlex/

0,5

OIIK-1

J1.3 J11.1
JI1.5J12.1
01032324035

Pasznen 4. PACTBOPBI.




4.1

OO1mas xapakTepuCTHKa pacTBOPOB.
®Du3NKO-XMMHUYECKHE NPOLIECCHI IIPH

00pa3oBaHUU PacTBOPOB. PacTBOPUMOCTB.

CriocoObI BEIpaKEHUS COIEPIKAHUS
PacTBOPEHHOT'0 BELIECTBA B PACTBOPE.
PactBOpbI HEanekTponuToB. OcMoc.
OcmMmotnueckoe naBieHue. 3akoH BanT-
T'odda. Poms ocMmoca B mpupose.
JlaBrieH1e HaCBHIILIEHHBIX IAPOB HaJl
PacTBOPHUTENIEM H PACTBOPOM (3aKOH
Payins). D0ymnrockonus u
KPUOCKOMHUSA.PaCTBOpPBI 3EKTPOIHUTOB.
Teopust AIEKTPOTUTHYECKON
mucconmanuy. KoHcTaHTa UCCOIUAIINY.
3akoH pazbasneHust OcTBaIbaA.
Jucconuanus Boabl. loHHOE
TpousBeieHne Bobl. BogopoaHslit
nokaszarens cpensl (pH). Tuaponms
coneil. Tunnunele cayyaun /JIex/

OIIK-1

J1.4711.3
J1.1
JI1.5J12.1
01032324035

Paszgen 5. OKUCJIUTEJIBHO-
BOCCTAHOBUTEJIBHBIE
MPOLECCHI.

5.1

OKHUCIUTENFHO-BOCCTAHOBHUTEIBHBIE
peakuuu (OBP). Ctenens okucneHusl.
Bakneiimue okucauTeny u
BoccraHoButenu. Cocrasnenue OBP
METOJIOM DJIEKTPOHHOTO OallaHca.
[TonaTue u MeXaHU3M BO3HUKHOBEHHS
3JIEKTPOJHOr0 NnoTeHuuana. Bogoponusiit
aneKkTpol. Psan crannapTHbIX
9JIEKTPOJHBIX IOTEHIHUANOB. Y paBHEHNE
Hepncra. 'ansBaHMYECKHIA SIIEMEHT.
Onexrpoasu-xymas cuia (3JC).
DJEeKTpONHU3 B pacijiaBax U pacTBOPaXx.
[IpumMeHeHue 3eKTpoau3a s
padUHUPOBAHWS METAJUIOB M HAHECEHHS
TabBAHMYECKHX TTOKPBITHA. 3aKOHBI
®apanes. [Ipunuun paboTbl
akkyMyssITopoB. [IpakTuueckoe
MIPUMEHEHNE YTIEKTPOXUMHUIECKIX
MIPOIIECCOB B MAIIMHOCTPOCHUH U
TEXHHUKE.
OKHUCITUTENFHO-BOCCTAHOBHUTEIBHBIC
peaxmuu (OBP). Crenens okucieHus.
Baxxneiiue okucnuTenu u
BoccraHoBuTenu. Cocrasnenue OBP
METOJIOM DJIEKTPOHHOTO OallaHca.
[onATre u MexaHU3M BO3HUKHOBEHHS
3JIEKTPOJHOr0 NnoTeHuuana. Bogopoausiit
ANeKTpo. Psij cTraHmapTHRIX
9IEKTPOJHBIX TIOTEHIIUANOB. Y paBHEHHE
Hepncra. 'anpBaHNYECKUM 2IEMEHT.
Onekrpoasu-xkymas cuna (3C).
DJEKTPONN3 B pacIijiaBax U pacTBOPAX.
[IpuMeHeHne >MeKTPoau3a s
paduHupoBaHus MeTaioB /JIek/

OIlK-1

J1.4J11.3
J1.1
JI1.5J12.1
013535455

Paznen 6. CBOMCTBA METAJLJIOB
U UX COEIUHEHM.




6.1

Ionoxenue metamios B [ICD. Ctpoenue 1 3 OIIK-1 J1.4711.3 0
KPHUCTAUINYECKOH PELIETKH METaJIOB. J1.1
OTHoIIEHUE METAJUIOB K pa3IMYHbIM JI1.5J12.1

cpefaM: KUCIOTaM, BOJE, BOJHBIM D1 D3 D4 35

pacTtBopam 1enoyeil. [laccuBanus
MeTajuIoB. XHUMHYECKas U
JIIEKTPOXUMHUYUECKast Koppo3us. MeTo b1
3aIUTH METAIJIOB OT Koppo3uu. O630p
CBOWCTB s, p, d-MeTamtoB. CriocoObI
MTOJIYYCHHUS S-METAIIIOB, MX OTHOIICHHUE K
BoOJie, KHcaoTaM. JKeCTKOCTEL BOJL,
MeTojibl ee ymsirueHus. [IpumeHenne
MeTtasuioB. /Jlex/

6.2

PactBpsr /J1a6/ OIIK-1 J1.2J13.4

6.3

OBP. OcHoBbI 251ekTpoxumMun /J1ad/ OIIK-1 JI1.5713.2

6.4

OcHOBHEBIE CBOMCTBA MeTauIoB /J1a6/ OIIK-1 JI1.5713.1

6.5

Ll el e
Al N N B~
S| O & &

OIIK-1 J1.4J11.3
J1.2
J1.5J12.1
013233435

KonTtponsHas pabora /Cp/

6.6

/DK3amen/ 1 36 OIIK-1 JI1.4 J11.3 0
JI1.1 J11.2
JI1.5J12.1J13.
4 J13.3 JI3.1
JI3.2
D193 D4 D5

5. ®OHJ OHEHOYHbIX CPEICTB

5.1. KoHTpo/IbHBIE BOPOCHI M 3aJaHNUS

3K3aMEHaHI/IOHHHG BOIIPOCHI 110 XUMHU

1.
2.

HayKa XUMHS U €€ 3a7auH. ATOMHO-MOHCKyJI}IpHOC Y4Y€HHUEC U €ro0 OCHOBHBIC IMOHATHA.
OCHOBHEBIE 3aKOHBI XUMUU: COXpaHCHUSA MACChl U DHEPIrUU, NOCTOAHCTBA COCTaBa, MPOCTHIX 00BEMHBIX OTHOIIECHHUMH.

3akoH ABOTaApo U CIEICTBUS U3 HETO.

3. XMMUYECKHH DKBUBAJIEHT, SKBHBAJICHTHAs Macca, 3aKOH SKBUBAJIECHTOB.

4. OCHOBHBIE Ta30BbIE 3aKOHBL.

5. Xumuueckas TEpMOAMHAMUKA U €€ OCHOBHBIE MOHATHS.

6. BHyTpeHHss sHeprust cucTeMbl. 1 3aKOH TEpMOIUHAMHKH.

7. Tepmoxumus , 1 3aK0H TepMOXUMHHU. 3aKOH I'ecca U clIeICTBHE U3 HETO.

8. OHTPOINS CUCTEMBI U €€ M3MEHEHHE B XIMUUYECKHUX Iporeccax U (a30BBIX Hepexoaax.

9. Oueprust [166ca u HanpaBneHNE XUMUYECKUX PEAKLU.

10. Xumudeckass KHHETHKA, CKOPOCTh XMMHUYECKUX PEaKui, (JaKTOPBI, BIMSIIONINE HA CKOPOCTh PEaKIINH.

11. OO6parumMble 1 HeOOpaTHMBIE peakiy. XuMuieckoe pasHoBecue. [Tpuanum Jle IlaTemnse.

12. PacTBOpBI, UX KIaccupukanua. PacTBOpuTens U pacTBOPEHHOE BellecTBO. Bosia kak pacTBOpUTENb, €€ CBOICTBA.
13. Xumnueckas teopust pacropoB Jl.M.Menzaeneena.

14. PacTBOprMOCTE BEIIECTB B JKUAKOCTAX, (AaKTOPHI, BIUSIONINE Ha PACTBOPHMOCTD.

15. Crioco0BI BEIPAXKEHUS COACPXKaHUS PAaCTBOPUMOTO BEI[ECTBA B PAacTBOpE.

16. CBoiicTBa pa30aBlIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3aKOHBI Payis.

17. SIBneHune ocMoca, ocCMOTHUYECKoe naBieHue. 3akoH Baut-T'odda.

18. PacTBOpPHI 3MEKTPOIUTOB, H30TOHNIECKHH Kod(durment. Teopus amekTpoauTHIecKoil aucconnanni. Koncranra
JUCCOIMAIUH.

19. CreneHp IUCCOLMALMN, CHIIBHBIE U CI1a0ble HJIEKTPOJIHUTHI.

20. Peakiun B pacTBOpax 3J1€KTPOJIMUTOB.

21. Hucconuanus Bonsl. MoHHOE npousseneHue Boabl. BonopoaHslil U THAPOKCUIBHBIN [TOKA3aTEIH.

22. I'uaponus coneit. KoncranTta rugponu3sa. Tumsl ruaponnsa comnen.

23. OBP. Crenenp OKUCIICHUS, IPABUIIA ONPEEIICHUS CTeNeHn okuciieHus. Oxucnurenn U BocctaHoButenu. Tumnsl OBP.
24. MexaHn3M BO3HUKHOBEHHS AJIEKTPOJHOTO MOTEHIMANA. DIIEKTPOIHbIe MOTeHUUaNbl. Y paBHeHne HepHera.

25. CraHaapTHBII BOJOPOAHBIA AIIEKTPO.

26. DIEKTPOXUMHUYECKHUH Psiji HANIPSDKEHUH METaJlIoB.

27. XWDBD. MenHo-IIMHKOBEIN TambBaHudeckuil meMeHT. DJ[C ralbBaHUYECKOTO JJIEMEHTA.

28. Kucnorssle U 1e/I0UHBIE AKKYMYJISATOPBL.

29. DNEeKTpOIU3 paciiiaBoB U pacTBopoB. KaToaubie u aHonHbIe mpouecchl. 3akoHbl Dapanes.

30. OCHOBHBIE HalpaBICHUS IPUMEHEHHS IEKTPOIIN3a B MIPOMBILUIEHHOCTH .

31. Koppo3sust meramnos. IIpuuunsl ¥ BUibl KOppo3uu. MexaHu3M 31€KTPOXUMUYECKOH Koppo3uu. MeToabl 3aluThl

METaIO0B OT KOPPO3HH.




32.
33.
34.
35.
36.
37.
38.

JIOHOPHO-aKIENTOPHBII MeXaHW3M 00pa30BaHUS KOBAJIEHTHON CBSI3U. TeOpHs U TUIIBI THOPHIU3ALIUH.

39.
40.
41.
42.

Crpoenue atoma. CocTtaB aTOMHBIX sep. M30TOIBI.

KBaHTOBBIC UHCIIA.

OCHOBHBIE TIpaBHJIA PacHpeieNIeHNs 3JIEKTPOHOB MO YPOBHSM, HOIXYPOBHSIM, aTOMHBIM OpPOHTAIIAM.
IIpaBuno KieukoBckoro. PeanbHblil psj pacnpeneacHus 3JIEKTPOHOB.
[epuonuueckuii 3akon J.M.MenneneeBa. CTpyKTypa NepUOIUUYECKON CHCTEMBI.
CBolicTBa aTOMOB: PaAnycC, NOTEHIUAT HOHU3ALUH, SHEPTUs CPOJCTBA K DIEKTPOHY.
KoBanenTHas cBA3b U €€ CBOWCTBA (HACHIIIAEMOCTH, HAIIPABICHHOCTD, ITOJISIPHU3YeMOCTh). MeTO BaJICHTHBIX CBA3CH.

HonHas cBs3b U €€ CBONCTBA.

Mertannuueckas cBa3b. CTPYKTypa M CBOICTBa METaJUIOB.

BonoponHas cBs3b, €€ BIUSHUE HA CBOMCTBA U arperaTHoe COCTOSIHUE BEILECTB.
DHeprust U AJHHA CBS3H.

5.2. Tembl nUCbMEHHBIX PadoT

TeMbI MUCEMEHHBIX PA0OT MPEACTABICHBI B (JOHAAX OLCHOYHBIX CPEICTB

5.3. ®oH/ O1IEHOYHBIX CPEICTB

Pa6ouas nporpamma nuctuminasl (PT1/]) obecneuena GoHIOM OLIEHOYHBIX CPEACTB IS NPOBEACHHS TEKYIIEro KOHTPOJIS U

l'[pOMe)KyTO‘lHOfI aTTeCTalluu.

5.4. IlepeyeHb BH/I0B OLIECHOYHBIX CPEACTB

KOHTpPOJIbHaA pa60Ta, TECT, OK3aMCH

6. YHAEBHO-METOJUWYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pekomenayemas quTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscrBo, rog | Komuu-Bo
J1.1 |I'mmaka HJL 3agaun U ynpakHeHuUs 1Mo o0mel XuMuu: YdaebHoe mocobue Mockaa: 1
KHOPYC, 2011
JI1.2 |I'munka, H. JI. [u gp.] [ OOwas xumus: yaeOHUK M.: Opaiir, 2010 32
JI1.3 |Ily3akos C.A., COopHUK 3a/1a4 ¥ yIpaKHEeHUH 110 o01ei xumMuu: YdyeOHoe Mocksa: Briciias 1
TTonkoB B.A. nocob6wue. 3-e u3., crep. mkoia, 2008
JI1.4 | dpoGamesa T.U. OO6mast xumus. Y4eOHUK Mockga: 1
PasrOBecue, 2007
JI1.5 [Ky3neunxos, O. A. Xumus [DIeKTpoHHEIH pecypc] : yaeOHoe mocobue - Bonrorpan : 1. U3,
http://library.vstu.ru Bonrl'ACY, 2016
6.1.2. lonoiHUTEIbHAS JUTEpaTypa
ABTOpBI, COCTaBUTENN 3ariaBue WsznarensctBo, rog | Komnua-Bo
J12.1 s DJL. U31I.
6.1.3. MeTroauueckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue WsnarenscrBo, rog | Komuu-Bo
JI3.1 |IlepeBanosa, E.A. u OOmas 1 HeopraHudeckast XUMust (JUI1 3209HOH (GOpMBI Bounrorpan: 91 U3J.
[ap.] oOyuenus). Bein.3 [DnekTpoHHbIH pecypc]: yueOHble mocolust.- BoarI'TY, 2014
http://lib.volpi.ru
JI3.2 | XKoxosa O.K., CrpaBOYHO-WIUTIOCTPAIIMOHHBIN MaTepHall: «Mertoanueckue Bonrorpan: 3. U3,
Pomanosa M.IO. yKa3aHus». Beimyck 1 BonrI'TY, 2015 N roc.per.
JI3.3 [IlepeBanoBa Enena Xumus. KCE: Coopruk «Yuebnsle mocoous». Cepust «Xumua u | Bomxckuit: BITA 91 U3J.
AHaroybeBHa, o011ast XuMUYeCcKasi TEXHOJIOTHUSD) (puman) N roc.per.
TTanromkmaa Obra BonrI'TY, 2011 03211027
AmnaronseBHa, byros 58
M.
JI3.4 | CtpokaroBa C.D., KontponbHble 3aganus 1o oo1meil XuMuu Bounrorpan: 5
Opiosa C.A. BoarI'TV, 2008
6.2. Ilepeyennb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKAIMOHHOI ceTn ""MHTepHeT"
D1 | caiit oudanotekan BIIU (dummnan) Bonrl' TY: www.librury.volpi.ru;
D2 | 6a3a 3JEKTPOHHBIX yueOHO-MeToandeckux komiuiekcoB BITU ¢umunan) Boarl TY :umkd.volpi.ru;
93 | 9BC BoarI' TY
94 | ObC HOpaiir
35 |9BC Jlanb




6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

7.3.1.1 | MS Windows XP

7.3.1.2 | Topmmucka Microsoft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | Cyonuuensuonubiid goroop Ne Tr000150654 (moanucka Ha 2017-2018rr)

7.3.1.5 | Cyonunensuonssiii qoroop Ne KMC-193-2016 (nmoxmucka Ha 2016-2017rr)

7.3.1.6 | Cyonunensuonnsiii goroop Ne KMC-108-2015 (moxmucka na 2015-2016rr)

7.3.1.7 | Cyomunensuonnsiii qoroop Ne KMC-099-2014 (moxmucka Ha 2014-2015rr)

7.3.1.8 | Cyonmuensuonnsii qorosop Ne Tr018575 (moammcka Ha 2013-2014rT)

7.3.1.9 | MSOffice 2003

7.3.1.1 | JIuuenzus Ned4436921 ot 25.08.2008 (6Geccpounas)

7.3.1.1

6.3.2 TlepeueHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | http://www.fips.ru

7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf

7.3.2.3 | http://www.chemindustry.com
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

7.1 | TTomemenus Asst MPOBEACHUS JIEKITMOHHBIX, IPAKTUUECKUX 3aHATHIA YKOMILIEKTOBAHbBI: yueOHas MeOenn Ha 48
M0CaZi0YHbIX MecTa, pabouee Mecto npenoaasatens, LCD TeneBusop.

7.2 | [TomenieHUs 71 CAMOCTOSITENIbHOI paboTh! 00yJaOIMXCs OCHAICHBI KOMIIBIOTEPHON TEXHUKOH ¢ BOZMOXHOCTBIO
HOAKIIOYeHHs K cet "VIHTepHeT" 1 obecriedyeHreM A0CTyIa B SJIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTeNIbHYIO CpeLy
opranmzarn. Komnerorep Microlab, mynsTumenua-npoexrop «Beng»MP620C, mpuntep HPLaserJet1150.

7.3 | Tlomemenue 11t IPOBeICHUS 1a00PaTOPHBIX pabOT OCHAIIEHBI: Bechl JabopaTopHbie BK-300.1,BbITsDKHON
mxad,kommbiorep Celeron,anexrpodorokomopumerpKPK-3, cnpei kamepa U3 KOPPO3HOHHBIX MaTepHanos,meiikep LOIP
LS —120.

7.4

7.5 | TomenieHus IsI CAMOCTOSATENBEHOM PabOThI 00YJAIONIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO
MOJKIIoUeHUs K ceTH "MHTepHeT" n obecneueHneM JOCTyIa B 3JIEKTPOHHYIO HH)OPMAIIMOHHO-00Pa30BaTEbHYIO CPENy
opranuzaiuu.Komneiorep Microlab, mynstumenna-npoexrop «Beng»MP620C, npuntep HPLaserJet1150.

8. METOAMYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

BaxxHBIM yCIOBHEM YCIENIHOTO OCBOCHUS JUCIUILIMHBI SIBISIETCS CO3JaHUE CTYICHTOM CHCTEMBI IPABIIIbHOI OpraHU3aI[H CBOETO
TpyAa, HO3BOJISIONIEH PaclpenesIuTh y4eOHY 0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH € rpadpukoM 00pa3oBaTeIbHOTO Mpoliecca.
HyXHO OCyIIeCTBISATh CAMOKOHTPOIIb, KOTOPHIH SBISETCS HEOOXOAMMBIM YCIIOBHEM YCIIEITHOH yaeObl. Bee 3amanms x
MPaKTHYECKUM 3aHATHAM U JIaOOpaTOPHBIM paboTaM, a TakXKe 3a/laHKs, BEIHCCEHHbBIE Ha CAMOCTOATEIBHYIO paboTy, peKOMEHIyeTC s
BBIMOJIHATH HETIOCPEJCTBEHHO TIOCIE COOTBETCTBYIONIEH TEMBI JIEKIMOHHOTO KypCa, YTO CIOCOOCTBYET JIydIIeMY YCBOSHHIO
MaTepHaa, I03BOJISIET CBOCBPEMEHHO BBISIBUTH U YCTPAHHUTH «IIPOOENBD) B 3HAHUSIX, CHCTEMaTH3UPOBaTh paHee MPOHICHHBIH
MaTepuall, Ha €ro OCHOBE IPUCTYIUTD K OBIAJCHHUIO HOBBIMU 3HAHUSAMU, YMEHUSIMU U HaBbIKAMU.

Metoauueckue yKa3aHus K JISKI[HOHHBIM 3aHATHAM:

B xo0/1€ 1eKINOHHBIX 3aHATHI HEOOXOJUMO BECTH KOHCIEKTHPOBAaHUE yueOHOro MaTepHana, oOparaTb BHUIMaHKE Ha
(hOpPMYIHPOBKH, PaCKPHIBAIOIIHIE CONEPIKAHIE TEX WIIM HHBIX SBICHUH 1 MPOIECCOB, HAYYHbIEC BRIBOABI M TPAKTHUECKIE
pexomeHpanuy. JKenaTeaTpHO OCTaBUTh B PAOOUNX KOHCIICKTAX MOJIS, Ha KOTOPBIX AeJNaTh MOMETKH U3 PEKOMEHIOBAaHHOM
JUTEPaTypPHl, JOMONHSIIONINE MaTepHal IPOCTyLIaHHO JTEeKIUH, a TaKKe MOJUEPKUBAIOIINE 0COOYI0 BaXKHOCTh T€X MM UHBIX
TEOPETHYECKUX MONOKEHUH.

Heob6xoanmo 3a1aBaTh NpernoaaBaTelio yTOYHSAIOMIHE BOIIPOCH C LENIBI0 YACHEHHUS TEOPETHIESCKUX TTOJIOKECHHUH, pa3peIIeHus
cropHbIX cuTyanuil. llenecooOpa3Ho nopabaTeIBaTh CBOIM KOHCIIEKT JEKIUH, JeNIasi B HEM COOTBETCTBYIOIIUE 3aHCH U3
JMTEPATYPhl, PEKOMEH/IOBAaHHOM IPENoAaBaTeIIeM U IIPEAyCMOTPEHHOH yueOHOM porpaMMOoi.

IToaroToBka K MpakTHYECKUM 3aHATHAM H JTaOOPaTOPHBIM padoTaM:

[IpakTuueckue 3aHATHA U Ta00paTOPHBIC PaOOTHI TO3BOJIIOT Pa3BUBATh y CTYACHTOB TBOPUYECKOE TEOPETUIECKOE MBIIIICHNUE,
YMEHHE CaMOCTOSTENIbHO U3y4aTh TUTEPATYpy, aHATU3UPOBATh MIPAKTHUKY; ydaT 4eTKO (GOpMyIUpoBaTh MbIcib. HaunHats Hazo ©
U3Y4EeHHs PeKOMEHIOBaHHOM JnTeparypsl. Heo0X0a1MO MOMHUTE, YTO Ha JISKIUH OOBIYHO pacCMaTPHBACTCS HE BECh MAaTepHall, a
TOJIBKO €r0 YacTh. OCTaNbHAast €r0 YacTh BOCHONHAETCS B IPOIECCe CAMOCTOSITENBHOM paboTsl. B cBsi3u ¢ 3THM paborta ¢
PEKOMEH/I0BaHHOM JIUTEPaTypoil 00s13aTenbHa. [0TOBSACH K MPaKTHUECKOMY 3aHATHIO WM TaOOPaTOPHOH paboTe, CTYIEHT MOXKET
o0paIaThes 3a METOJUUECKOM MOMOIIBIO K NTPenoAaBaTemto. Mas Ha KOHCYNbTaluIo, HEOOXO0AUMO XOPOILIO MPOAYMaTh BOIPOCHL,
KOTOpHBIE TPEOYIOT pa3bsICHEHUS.

MeTtoamueckue yka3aHusl K caMOCTOSITEIbHOM padoTe:




CamocTosTenbHast paboTa CTyJCHTa SBJIAETCS OCHOBHBIM CPEJCTBOM OBJIAICHHS yIeOHBIM MaTepPHUaIOM BO BpeMsi, CBOOOAHOE OT
00s13aTebHBIX YUeOHBIX 3aHsATHil. CaMmocTosTenbHast paboTa CTyAEHTa HaJl yCBOCHHEM y4eOHOro MaTepuaia o y4eOHoit
JUCITUITIMHE MOXET BBITOTHATHCS B OMOIMOTEKe YHUBEPCUTETA, yIeOHBIX KaOWHETaX, KOMITBIOTEPHBIX KJlaccaX, a TAKXKe B
JoMamHuX ycnoBusx. Cojep:kaHue cCaMOCTOSTENbHON pabOThI CTyIEHTA OMpeAesaeTcs yaeOHOH MporpaMMoi TUCIUILINHEI,
METOANYECKUMH MaTepuaiaMy, 3aJaHHsIMH M YKa3aHUsIMU npenojasarens. CaMocTosiTensHas paboTa B ayJJUTOPHOE BPEMsI MOXKET
BKJIFOYATh!

1) KOHCTIEKTUPOBaHHUE (COCTABIICHHUE TE3UCOB) JICKITHIA;

2) pelieHue 3a1a4;

3) paboTy co CrIpaBOYHOIT M METOAMYECKOH JINTEPaTypOH;

4) BBICTYIUICHHS C JOKJIQJaMH, COOOIIEHISIMI Ha MTPAKTHUECKHUX 3aHATHAX;

5) 3amuTy BEITOTHEHHBIX paboT;

6) y4acTue B TEKYIIEM OIPOCE II0 OTAEIBHBIM TeMaM U3y4aeMOH TUCIUILUIUHBI;

7) y4acTue B TECTUPOBAHHH U Jp.

CamocTosTenbHas paboTa BO BHEAYITUTOPHOE BPEMS MOXKET COCTOSTD H3:

1) moBTOpeHNE TEKIIMOHHOTO MaTepHana;

2) n3ydeHust yueOHOW U HayqHOMH JINTEpaTyphl;

3) BEIIENICHNE HanboIee CI0KHBIX M MPOOIIEMHBIX BOIIPOCOB IO M3ydaeMoi TeMe, TIoJTydeHHe pa3bsICHEHUH 1 peKOMEHIAIHi 110
JTAHHBIM BOIIPOCAM C TIPEToaBaTeNIIMH Kadeaphl Ha MX KOHCYIbTalNsAX;

4) npoBezieHNE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIPOCHI TEKYIIEro KOHTPOJIS 3HAHUH, PELIeHNUS IIPE/ICTABICHHbIX B y4eOHO-
METOANYECKUX MaTepuanax Kapeapsl 3a/1ad, TECTOB O OT/EIBEHBIM BOIIPOCaM U3y4aeMOH TEMBI;

5) MOATOTOBKHM K NMPAKTHYECKUM 3aHATHSIM H JTa00paTOPHBIM paboTam;

6) pemieHus 3a7a4, BBIAAHHBIX HA IPAKTUUECKUX 3aHATHUAX U Ta00PaTOPHBIX paboTax.

B cooTBeTCTBHM ¢ METOANYECKUMH pexoMeHaarusiMu Munoopaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TpeAIoIaraeTcs UCIOIb30BaTh COIMAIFHO-aKTHBHBIC B PE(IICKCHBHBIC METOIBI O0YUEeHHS, TEXHOJIIOTHH COIIMOKYIBTYPHON
peabuIUTanuy ¢ UeNbio OKa3aHUs IIOMOIIY B YCTAHOBJICHUH IIOJHOICHHBIX MEXITHYHOCTHBIX OTHOIICHHH C APYTUMH CTYACHTaMH,
CO3/1aHMH KOM(OPTHOTO MCUXOJOTHYECKOT0 KIMMaTa B CTyeHuecKoii rpymnme. [Ton6op u pa3paboTka ydeOHBIX MaTepHaioB
HPOU3BOJATCS C YIETOM NPEJOCTaBICHHS MaTeprala B pa3InyHbIX (POpMax: ayIHaibHOM, BU3YalbHOM, C HCIOIb30BAHHEM
CTEIMATBHBIX TEXHUIECKUX CPEICTB M HH(POPMAITMOHHBIX CHCTEM.

®Dopma MPOBEAEHHS aTTECTAINH IS CTYJCHTOB C OTPAaHNYEHHBIMU BO3MOXKHOCTSIMU YCTaHABIUBACTCA C YIETOM MHANBHIYaIbHBIX
ncuxopusnieckux ocooennocreit. st crynentos ¢ OB3 npexycmarpuBaercs JocTynHas opMma IpeaocTaBiIeH s 3aJaHui
OILICHOYHBIX CPENICTB, @ UMEHHO:

. B TI€YATHOI WM 3NIEKTPOHHOH (opmMe (I JINI] ¢ HAPYIICHUSIMH OIIOPHO-IBUIATEIIFHOTO aImapara);

. B IeyaTHOH (opMme WM dIEKTPOHHOH (opMe ¢ YBETHUEHHBIM IIPU(TOM M KOHTPACTHOCTBIO (VIS JIMI] C HapyIIEHUSIMU
CllyXa, peUH, 3peHHs);

. METOJIOM YTEHUS aCCHCTEHTOM 3aJaHus BCIyX (AJIS JIMI] C HApYIICHUAME 3PCHHUS).

CTy,HeHTaM C OTrpaHUYC€HHBIMU BO3MOKHOCTAMUYBEINYNBACTCA BPEMA Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI. I[JI}I
TaKUX CTYACHTOB IMPEAYCMATPUBACTCA AOCTYITHAA (bopMa MMpea0CTaBJICHNA OTBCTOB HA 3aJlaHHs, 4 UMCHHO!

. MMUCHbMEHHO Ha Oymare Wiy HaOOpOM OTBETOB Ha KOMITBIOTEPE (LIS JIAI[ ¢ HAPYIICHUSIMH CJIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJH30BAaHUEM YCIIYT ACCHCTEHTA (IUIS JIUI ¢ HAPYIICHHSIMA OTIOPHO-
JIBUTATENFHOTO anmapara);

. YCTHO (AJ1s1 JIMII C HAPYLICHUSAMH 3PCHUS, OTIOPHO-IBUTATEeIBHOTO ammnapara).

[Ipn HEOOXOAMMOCTH 1151 00YJAIOIINXCS C OTPAHMYCHHBIMHI BO3MOKHOCTSMHIIPOIIEAYPA OLCHUBAHUS PE3YAbTATOB 00yJIEeHHS
MOJKET IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.




