AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

B1.0.

08 «DPu3nueckass XUMHI»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

HensmMu u3yueHus AMCHUNINHBI «PU3nYecKass XMMHU» ABJIAIOTCS:
— (opMHpOBaHNE y CTyJCHTOB-OYIYIINX XUMHKOB, CIIOCOOHOCTH IIOHUMATh (PH3UKO-XUMHUIECKYIO
CYLIHOCTh TIPOLIECCOB M HCIIONB30BaTh OCHOBHBIE 3aKOHBI (DM3NYECKOH XHMHH B KOMIUICKCHON
TIPOM3BO/ICTBEHHO-TEXHOJIOT MUECKOH IeATENEHOCTH;

- ¢opmupoBanue

CIIOCOOHOCTH

BBIIIOJIHATE ~ PacyCThI

XUMHUYCCKUX MMPOILICCCOB HA OCHOBE METOOB (1)1/131/1'-1601(0171 XUMHU,
- (bOpMHpOBaHI/Ie TBOPYCCKOI'0O MBIIIJICHU, OGLC,HI/IHGHI/IG (byH,HaMeHTaJ'ILHI)IX 3HAaHUM OCHOBHBIX
3aKOHOB U METOAOB MPOBCACHU (1)I/I3I/IKO-XI/IMI/I‘{eCKI/IX HCCHCHOB&HHﬁ, C HOCJ'IC[[yIOHIeﬁ 06pa6OTKOﬁ u

AHAJIM30M PEe3yJIbTaTOM HCCIIEIOBAHHUIA;

(1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX napamMeTpoB

- (1)OpMI/IpOBaHI/Ie HaBBIKOB CAMOCTOSATCIIbHOT'O TIPOBEACHUS TCOPCTUICCKUX WU IKCTICPUMCHTAJIbHBIX

(1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX I/ICCJ'IGI[OBaHI/If/lI.

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara
Juctmuimaa  «Pusuyeckas XHMHA» OTHOCHUTCA K OO0S3aTeNbHONH YacTH OCHOBHOHM TNpodecCHOHATBHON
00pa30oBaTeNFHON MpOrpaMMBI OakanaBpuata 1mo HampasieHHio moarotoBku 04.03.01. «Xwumusay. M3yqaercs B

6-oM 1 7-oM cemecTpax

Pe3y.]Il>TaTbl OCBOCHHSA THCIHUIIJIUHBI «Dusnyeckass XuMHs»

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsbl

Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-6 CnocoGeH ynpaBisiTb CBOHM
BpeMeHeM, BBICTpauBaTh H pea-
JIN30BHIBATh TPAaeKTOPHIO camMopas-
BHTHSI HA OCHOBE NMPUHLMIIOB 00pa-
30BaHHUsl B TeYeHUE BCeil KU3HH

YK-6.1. Vcmoms3yer HHCTpY-
MEHTBI ¥ METO/IbI YIIPaBJICHUS
BpPEMEHEM IPH BBIIOJIHEHUT
KOHKPETHBIX 3a/1a4, IPOEKTOB,
IPH JOCTHKEHHHU TTOCTaB-
JICHHBIX IIEJICH;

YK-6.2. Omnpenenser npuo-
pHUTETBI COOCTBEHHOM JiesiTe-
JIBHOCTH, JINYHOCTHOTO Pa3-
BUTHUS U PO(ECCHOHATBEHOTO
pocra;

YK-6.3. OuenuBaet TpeboBa-
HUsSI PBIHKA TPY/Aa U PEJIo-
KEHUs 00pa30BaTEIbHBIX
YCIIYT /7Sl BBICTPAUBaHHUS
TPAeKTOPUHU COOCTBEHHOTO
npo(eCCHOHANBHOTO POCTA;

YK - 6.4. Crpout npodeccu-
OHAIILHYIO Kapbepy M ompejie-
JIIET CTpaTeTHIo nmpodeccuo
HaJIbHOT'O pa3BUTHA.

3HaTh:

- OCHOBHBIE 3aKOHOMEPHOCTH
BO3PACTHOTO Pa3BUTHSL, CTATUH U
KPH3HCHI pa3BUTHS;

- OCHOBBI

COLMANTN3AIINH JTHYHOCTH,
UHINKa-TOPHI MHAUBHIyaIbHbBIX
0COOEHHOCTEH TPaeKTOPHIA
KWU3HHU, UX BOBMOXHbIE JICBUALINH,
a TaK)ke OCHOBBI X
TICUXO/INarHOCTHKHY;

- COBPEMEHHOE COCTOSIHUE,
CTpaTernueckue e u
HEepPCIEKTUBY Pa3BUTHS
XUMHUYECKOW HayKH B LIEJIOM;

- IPUHIUIIE 00pa30BaHUs B TE€UE-
HUE BCEH KU3HU

Ymers:

- OTIPE/IEIISITE CBOM PECYPCHI 1 HX
npenensl (JITYHOCTHBIE,
CUTyaTHBHbIE, BPEMEHHBIE U JIp.)
JUISL YCHEIIHOTO BBIOJHEHUS
MMOPYYCHHOI pabOTHI;

- pa3pabatbiBaTh (OCBaMBaTh) U
MIPUMEHSTh COBPEMEHHBIE
TICUXOJIOTO-TIeIar OTHIECKHE
TEXHOJIOTHH, OCHOBAHHBIE Ha
3HAaHUH 3aKOHOB Pa3BUTHSA
JMYHOCTH ¥ TIOBEJICHHUS B
peaJIbHOM U BUPTYaJlbHOU cpeie
Baagern:

- METOJUKOHN IJIAHUPOBAHUS
MIePCIIEKTHUBHBIX LieJieit coocT-
BEHHOM EATEIILHOCTHU C yUETOM
YCIIOBHH, CPENICTB, TUUHOCTHBIX
BO3MOKHOCTEH, BpEeMEHHO
TICPCIIEKTUBBI Pa3BUTHUI CeEPHI




po¢eCCHOHATBHOMN
JeATeIbHOCTH U TpeOoBaHui
PBIHKA TPYJa;

- METOJMKON (OPMHUPOBAHUL
CHCTEMBI PeryJIILUH IIOBEICHHS 1
JeATEITEHOCTH 00YJarOLIHXCS.

O6menpo

(peccuonanbubie komnerenuuu (OIK)

OIIK-4 Cnocoden
padoThl XMMHYECKOH HamnpaBJieH-
HOCTH, 00OpabdaTbIBAaTL W HHTEP-
NPeTUPOBATH MOJY4YeHHbIE Ppe3yJib-
TaTbl € MCHOJb30BAHHEM TeOpPeTH-
YeCKUX 3HAHMHA M NPAKTHYECKHX
HABBIKOB pellleHUus] MaTeMaTu4ec-
KHMX U pU3NYecKuX 3a1a4

IJIAHUPOBATH

OIIK-4.1. 3HaeT 0OCHOBBHI
(yHIaMEHTaIbHBIX Pa3/iesioB
XMMHU: He-OpraHUUECKOU
XHMUH (COCTaB, CTPOCHHE,
CBOWCTBA BEILIECTB U COEU-
HEHUI1), OpraHUYEeCcKON XUMHUH
(OCHOBHBIE KJIacCHI YTIEBOAO-
pOIIoB, TOMO(YHKIIHOHAITH-
HBIX, TeTepO(yHKINOHATBHBIX
1 TETEPOLUKIIYECKUX COCIH-
HEHUH), aHATUTHIECKOM
XUMHHU (METPOIIOTHICCKUE
METOJIBI aHAJIH34, CYIIECTBO
peakuuii, IpUHLIUIIBL U
00JIaCTH UCTIOJIb30BAHUS
XUMHUYECKOTO aHaIN3a),
¢busryecKkoit XuMuH (OCHOBBI
TEePMOJUHAMUKH, TEOPUU
pacTBOPOB H (a30BbIX PABHO-
BECHUN, XUMUYECKON KUHETUKHU
1 KaTain3a, SIEKTPOXUMHUH)

OIIK-4.2.YMeeT npruMeHSTh
TEOPETHYECKNE 3HAHUS JIIS
peIIeHUs] KOHKPETHBIX 3a-71a4
B XUMHH; TTOJIH30BATHCS
COBPEMEHHBIMH NIPEICTaBIIe-
HHUSIMH OCHOBHBIX Pa3JIeJiOB
€CTECTBEHHBIX HAYK JJIsI
OOBSICHEHHS CIIEIH(PUKH
HOBE/ICHHs] XUMUYECKUX
COCIUHEHUM; UCTI0IL30BaTh
JIaHHBIE 110 CTPOCHHUIO
BEIIECTB ¥ COCANHEHUH 1St
N3y4YEHUS NX CBOMCTB,
HCTIONIB30BATh CTPYKTYPHBIE
JIaHHbBIE B CCIICAOBAHUM.

OIIK-4.3. Birangeet ocHoBaMu
TeopHH (HyHIAMEHTAIEHBIX
Pa3enoB XMMHUH; HABBIKAMH
PEIIeHHUsT KOHKPETHBIX
TEOPETUUECKUX U
IKCIICPUMCHTAIBHBIX 3a/1a4.

3HaTh: OCHOBHBIC METOIBI U
CIIOCOOBI IpeIoCTaBICHUS HHPOP-
Maluu o GU3NKOXUMUYECKUX
Ipoleccax CpeacTBaMu
MaTeMaTHUYECKOTO aHau3a,
OCHOBBI JITHEHHOI1 anreOps! 1
BEKTOPHBIX MIPOCTPAHCTB HaJl
TIPOMU3BOJILHBIMH TTOJISIMH;
OCHOBHBIE CBOHCTBa
0TOOpaKeHHUH aNre0pandecKux
CHCTEM; COZICPXKAHUE HTATIOB
CHCTEMHOT'O aHaJIN3a; OCHOBHBIC
3aJa4yl BEKTOPHOHU anreOpbl n
AHAIUTUYECKOU FE€OMETPUH;
BO3MOXXHOCTH KOOPAUHATHOTO
METOAa JJIS HCCIIEI0BAHUSA
Pa3IMYHBIX TEOMETPHYECCKUX
00BEKTOB; OCHOBHBIE BUJIBI
YpaBHEHUN NMPOCTEHIINX
TEOMETPUIECKUX O0OBEKTOB;
OCHOBHBIE (DOPMYJIBI ITIS
HaXOX/ICHHSI BEPOSTHOCTH
CIIy4altHOTO COOBITHS, CTIOCOOBI
OIIpEeeIeHNs 3aKOHOB
pacmpeseneHus ¥ YUCIOBbIX
XapaKTEPUCTUK CIy4aHbIX
BEJINUMH; OCHOBHbIE MTOHSTHS,
3aKOHBI 1 MOJIETH MEXaHUKH,
MOJIEKYJISIPHOM (hU3UKH,
TEepMOAMHAMHUKH, OCHOBHBIE
(usHUYecKre SBICHUS, METOIBI HX
9KCTIEPUMEHTAIILHOTO
HCCIIeIOBAHMS

YMmern:

- UCTIONIb30BaTh 0a30BbIC 3HAHUS B
o0JlacT MaTeMaTuKy U (MiIN)
(U3MKK TIpU peIIeHNH 3a1a4
npodeccuoHATLHOM
JEeSITeTbHOCTH.

- peuraTh CUCTEMBbI JIMHEHHBIX
ypaBHEHHH, TPUBOJUTH MaTPHIIBI
U KBaJpaTHYHbIE (OPMBI K
KaHOHMYECKOMY BH/IY; pemarthb
OCHOBHBIE 33J]a4 JINHEHHOU
aireOpsl; permarb OCHOBHBIE
3aJ[a4M aHAJIUTHYECKOH
TeOMETPUH Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE; MCIIOJIF30BATh
CTaHIapTHBIE CIIOCOOBI
annpoKCUMAINU YHCIECHHBIX
XapaKTEPUCTHUK; IIPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaIM3a K MCCIICI0BAHUIO 33134 B
poeCCHOHATBHOMN
JIeATeIIbHOCTH; BEIOUPATh METOJT




00pabOTKHU JTaHHBIX B
COOTBETCTBHH C TIOCTABIICHHOM
3a/1a4eil; IpUMEHSITh
CTaHIAPTHEIE CIIOCOOBI PEIICHHS
muddepeHnrnanbHBIX YpaBHEHUH
U CUCTEM YpaBHEHUH B
po¢eCCHOHATBHOM
JIeATEeIbHOCTH; OCYILECTBIATh
BBIOOp MeTo/Ia s 00paboTKH
JJAHHBIX B COOTBETCTBUU C
TOCTaBJICHHOH 3a/1aueii;
TPYNIHAPOBATH BEIOOPOUHBIC
JTAHHBIC, TIPE/ICTABJIATh X B BHIIE
rpa)IecKnuX XapaKTepPUCTHUK,
OTIPENIeNATh TOUCUHEIC U
WHTEPBAIbHBIC OLICHKU
apaMeTPOB paclpeIeICHIS,
MIPaBUIIHLHO BBHIPAXKATH
(u3MIecKre BEIMIHHBL,
OLICHHUBATb NOPSJAKH HUIHUECKUX
BEJIMYMH; KOJMYECTBEHHO
(hopMyIHPOBATH U PeLIaTh
(dusnveckue 3a1a4m;

- HHTEPIPETHPOBATh Pe3yJIbTaTh
paboT B mpodeccHoHATBHOM
00JTacTH ¢ MCTIOIF30BaHUEM:
TEOPETUIECCKHUX 3HAHUH B 00JIaCTH
MaTeMAaTUKH u (WITH) GU3HAKH;
MIPAKTHICCKUX HABBIKOB PELICHHUS
MaTeMaTHIeCKUX U (MJIH)
(usnveckux 3aaay;

- OCYIIECTBIIATEH BEIOOP METOIOB
peleHust 3ajad,
HPEAINOoJaralouX NPOBEPKyY
CTaTHUCTHYECKHUX TMIIOTE3 U
OIpe/ieIeHNe TECHOTHI CBS3H
MEXIy CITyJ4aifHBIMH BEJIYUHA-
MU CTaTUCTUKU;

-3((heKTUBHO IPUMEHSTH 00IIIHE
3aKOHBI (PU3UKU TS PEIICHUS
KOHKPETHBIX 33]1a4 B 00JIaCTH
(usnveckoit xuMuu,
KOJIMYECTBEHHO (hOPMYJIUPOBATH
1 pemats (GU3NUEcKue 3a/1auu,
OLICHUBATh NOPSAJAKH HUIUUECKHUX
BEJIMYMH; MPABUILHO COOTHOCUTD
COJIepyKaHNue KOHKPETHBIX 33/1a4 C
OOIIMMU 3aKOHAMU (PH3HKH,
3¢ (GeKTHBHO IPUMEHSATH 00IIHE
3aKOHBI (PU3UKU JIJIS PEIICHUS
KOHKPETHBIX 33149 B
po¢eCCHOHATBHOM 007acTH;
HHTEPIPETUPOBATH PE3YIIBTATHI
XUMHUYECKUX HaOIIOICHUIA ¢
HCTOJIb30BaHUEM (DHU3NIECKUX
3aKOHOB.

Baaners:

- MeToaMu 00pabOTKH U
aHaM3a pe3yabTaToB
9KCIIEPUMEHTA;

- METOJIaMH PEIICHHMS
CTaHJAPTHBIX ANTcOpPanICeCKuX,
MATpPUYHBIX, ITOJICTAHOBOYHBIX




YPaBHEHHI B alre0pandeckux
CTPYKTYpaXx; HABBIKAMHU PELICHHS
CTAQHIAPTHBIX 33124 B BEKTOPHBIX
MPOCTPAHCTBAX U METOJAMH
HAaxX0XKACHHS KAHOHHMYECKHX (HOopM
JTMHEHHBIX TIpe-00pa30BaHMHIA;
HaBBIKaMH HCIIOJIb30BaHUS
METO/IOB aHAITUTHYECKOH
TeOMETPUH U BEKTOPHOH alreOpsl
B CME)KHBIX AUCHHUIUIMHAX U
XAMHH; PHEMaMi HHTepIIpe-
TalUK Pe3yNbTaTOB padoT B
poeCCHOHATBHOM esATEIh-
HOCTH C HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUI B 00IaCTH
MaTeMaTH4ECKOro aHalH3a;
METOJIaMH MHTEPIIPETALII
peLIeHHi OCTPOCHHBIX
muddepeHInaNbHBIX YpaBHSHUH
Y aHaJl3a UX PEelICHUs C TOUKH
3pPEHHUs PE3yIbTaTOB XUMUYECKUX
HaOmoneHnit. Umets
HpaKTI/I‘IeCKHﬁ OIIBIT: PCHICHUA
(u3nUecKuX 3a1a4 NPy MIAHUPO-
BaHMH PabOT XUMHYECKON
HAaIpaBJICHHOCTH.

Hpodeccuonanbubie komnerenuuu (1K)

IIK-6 CnocobeH MCHoab30BaTh
COBpeMEHHbIe KOMIbIOTEPHBIE TeX-
HOJIOTHH npu TUIAHUPOBAHUH
HCCJICJOBAHMN, MOJIyYeHHH H
00padoTKe pe3yabTAaTOB HAYYHBIX
JIKCIEPUMEHTOB, cOope, 00padoTKe,
XpaHeHUH, TPeICTABJIEHHH W Ie-
peaayde Hay4Hoil HH-GopManuu.

IIK-6.1. 3HaeT OCHOBHbBIC
METO/IbI, CITIOCOOBI U CPECTBA
HOJY4eHHUs, XpaHeHHs, 00pa-
OOTKH pe3yIbTaTOB HAYIHBIX
IKCIIEPUMEHTOB C TOMOIIBIO
COBPEMEHHBIX KOMITBIOTEP-
HBIX TEXHOJIOTHI

K-6.2. Ucnonp3yeT B po-
(eccroHaNbHON JIeATeIbHOC-
TH COBPEMEHHBIE TIPEJICTaB-
JICHUS O NIPOSIBIIEHUU HaCJIeA-
CTBEHHOCTH U MU3MEHUYUBOCTH
Ha BCEX YPOBHSX OpraHm3a-
[[UY J)KUBOTO; TPEICTABICHUS
0 TEHETUYECKUX OCHOBaX
9BOJIIOLMOHHBIX MTPOIIECCOB,
TeHOMHKE, IPOTEOMHUKE,
TeHETHKE pa3BUTHS;

IIK-6.3. Ymeer nonyyats u
00pabaThIBaTh pe3ybTaThI
HayY4YHBIX SKCIIEPUMEHTOB C
TIOMOIIBI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;

IIK-6.4. Bnageer MeTonamu
perucTpanuvu U nporpaMHbIM
obecriedeHneM s 00paboT-
KU pE3YJIBTATOB HAYUYHOT'O
9KCIIEpUMEHTA.

3HaTh: OCHOBHBIC TCHICHIIUN
Pa3BUTHsI COBPEMEHHBIX HH(OP-
MAaI[HOHHBIX TEXHOJIOTHHA,
COBpPEMEHHBIE CIIOCOOBI IIPUMEHE-
HUS KOMITBIOTEPHBIX TEXHOJIOTHI
B 00yYCHHUH U HAYIHBIX
HCCIICJOBAHUSIX; OCHOBHBIE
BO3MOKHOCTH BBIYHCIUTEIBHBIX
CHCTEM,

Cpe/ICTBa TEICKOMMYHHUKAIINOH-
HOT'O JIOCTYIa K HCTOYHUKAM
HAY4YHOH MHpOpMaLny,
BO3MOXKHOCTH ceTH Internet mjis
OpraHu3aly ONEPATUBHOTO
oOMeHa nHpOopMaueH MeX Iy
HCCIICAOBATECIILCKUMH TPYIIIIAMUY;
MIPUMEHEHHUE METOJIOB MaTeMaTHU-
YECKOTO MOJICITUPOBAHUS

B HAYYHBIX UCCIICIOBAHUSAX C UC-
MTOJIb30BAHKEM ITAKETOB MPOTPaMM
00paboOTKN TaHHBIX, TOTOBBIX
MPHUKJIAJHBIX MPOrPAMMHBIX
KOMIIJIEKCOB B 00JIACTH XUMUH 1
CMEXKHBIX HayK, C BEIOOPOM
METOJIOB PEIICHHUS TTOCTABICHHOM
3a/1a4M; CHCTEMBI cOopa,
00paboTKN 1 XpaHEHUS
XUMHYECKOH HH()OpMAITHIH;
YCTPOUCTBO U MIPUHIIUTIBI
00paboTku HHpOpMaLH
CHUCTEMaMH MYJIbTHMEINA, C
HCIIOJIb30BAHUEM CHUCTEM JICIIOBOM
rpaduKu, HHTETPUPOBAHHBIX
CUCTEM JJIs IPOBEICHUS MaTeMa-
THYECKUX U WHKCHEPHO-TEXHH-




Yec-KMX pacyeToB; oCHOBBI Web-
nu3aiiHa, mudpoBoii 3amucu
WHpOPMAIIHH;

- OCHOBBI MaT€MaTHYECKOTO
MOJICTTMPOBAHMS 1 IUITAHUPOBAHUS
XMMHYECKOTO HKCIIEPUMEHTA,
OCHOBBI KBaHTOBO-XHMHYECKOTO
MO/JIETTMPOBAHUS I TEXHUKU HX
IIPOBEJICHUS;

- BO3MOXKHOCTH IPUMEHEHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku HHpOpPMaIK

TIPY PELICHUH Hay4HO-
HCCIIEI0BATEIbCKUX 33/1a4
YMmersn:

- UCTIONIb30BaTh COBPEMECHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU U
CpPE/CTBA AOCTYIa K HCTOYHUKAM
Hay4YHOH MH(POPMAINH, METO/BI
MaTreMaTHYeCcKOTro MOJIeIPOBa-
HUSA (C UCIIOJIb30BAaHUEM [TAKETOB
nporpamMm 00pabOTKH JTaHHBIX);

- IPUMEHSTH TOTOBBIE
NPUKJIA/IHBIE TPOTPAMMHBIE
KOMIDIEKCHI B 00JIaCTH XHUMHUH U
CMEXHBIX HaYK JUIS
TUTAHUPOBAHUS
9KCTIEPUMEHTALHOH PaboTEHI;

- aHAIN3UPOBATH PE3YJIBTATHI
MaTeMaTHIeCKOH 00paboTKu
HayYHbIX JIaHHBIX C IIEJIbI0
OIIpEe/eIIeHHS UX JIOCTOBEPHOCTH
1 00JIaCTH MCITOJIb30BaHHS,

- IPOBOJIUTH THIIOBBIE PACUETHI
XMMHUUYECKHX MPOLIECCOB;
HPOBOJIUTH KBAaHTOBO-
XMMHUYECKHE PacyeThl CIOKHBIX
CHCTEM; - UCIIOJIb30BaTh
COBpEMEHHBIC HHPOPMAINOHHbIE
TEXHOJIOTHH B 00yUCHHH;

- HCIIOJIb30BaTh COBPEMEHHbIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeJ/ICTBA JI0CTYIa K HCTOYHUKAM
Hay4IHOH HH(pOpManHy,
MIPUMEHSITh TOTOBBIE IPUKJIIA]HbIC
MIPOrpaMMHbIE KOMIUIEKCHI B
00JIaCTH XMMHUH U CMEXHBIX HAyK
JUISL peILICHUS] TPOM3BOACTBEHHBIX
1 aHAJIUTHYECKUX 3aJ1ad,
TIOJTy4eHHsI 1 00paboTKN
nHdopManny;

- UCTIONIb30BaTh MH()OPMALIMOHHO-
KOMMYHUKAIMOHHBIE U
KOMITBIOTEPHBIE TEXHOJIOTHHU JUTs
MPE/ICTABICHHUS PE3yJIbTaTOB
npodeccuoHATLHOM
JIeSTeIbHOCTH.

Buaagets: - npodeccrnoHaNbHBIMA
3HAHUSAMH COBPEMECHHBIX
MH(OPMALMOHHBIX CUCTEM U
TEXHOJIOTHH,

- IPAaKTHYECKUMH HaBbIKAMU
paboThI C BEIYUCIUTEIbHBIMU




CHCTEMaMH, C IPUKIIaHBIMU
MIPOTPaMMHBIMHU KOMIIIEKCaMH;

- METOJIaMH TIOJTydICHUS,
MIPEJCTaB- JICHUS U 00pabOTKH
nH(popManny, HaBbIKAMU
TIOCTPOEHUS AMITUPHUECKUX
MOJIENIEH ¢ UCTIOIb30BAHUEM
MIAKETOB MPOTPaMM
CTaTHCTHYECKOI 00paboTKN
JaHHBIX, IMUTAIJHOHHOT'O
MO/JIETTMPOBAHHMS TIPH PELICHUH
TIOCTABJICHHBIX 33/1a4;

- crnocobamu 00pabOTKH 1
aHaIM3a MOJTyYCHHBIX Pe3yibTa-
TOB C Y4ETOM UMEIOIINXCS
JIUTEpaTypHBIX NAHHBIX U
YMEHHEM TIPECTaBIATh NOTyUeH-
HBIE B UCCIIEZIOBAaHUAX U CAMOCTO-
SITENIHOM paboTe Pe3ysIbTaThl B
UH(OPMALMOHHOM BUJIE;

- METOJaMH CO3/IaHMsI DJICKTPOH-
HBIX [TOCOOUH, MYITbTHMEIHIHHBIX
MIpE3eHTalNH;

- METOJJaMH TIOUCKa 1 0OMeHa
nH(popManueil B KOMIbIOTEPHBIX
CeTsX, TEXHUUECKUMH U
MIPOTPaMMHBIMH CPEACTBAMHU
3aMIUTH HHPOPMAIIUH, BKIFOYast
TIPUEMbl AaHTUBUPYCHOI 3aIlINTHI;
METO/IaMH OIPE/ICIEHHS OIITH-
MaJIbHBIX U pallMOHAJIBHBIX
TEXHO-JIOTHYECKUX PEKUMOB
paboTsl 060pyIOBAHHUS;

- TEXHOJIOTHSIMU COCTABIICHHUS
00pa3oBaTeNbHBIX IPOTPaAMM

C MPUBJICYEHHEM COBPEMEHHBIX
JIEKTPOHHBIX ¥ KOMITBIOTEPHBIX
pecypcoB; - COBpPEMEHHBIMH
KOMITBIOTEPHBIMHU TE€XHOJIOTHSIMH,
TIO3BOJISTIOIIUMH MOJIEINPOBATH
XMMHUYECKHE HCCIIEI0OBAHUS,
00pabaTbIBaTh NOTYYECHHBIE
Pe3yJbTaThl ¥ IPEACTABIATD UX B
BHJIe TabIUII, rpaduKoB,
JarpaMm, OT4eTOB;

- COBPEMEHHBIMHU KOMITBIOTEP-
HBIMH TEXHOJIOTHSMH, IPUMEHSI-
€MBIMH IIpH 00paboTKe




MK-7 Cnocoben NpeaCcTaBJSTH
NMoJIydYeHHble B HCCJIeJOBAHMSX pe-
3yJbTaTbl B BHJAE OTYETOB M
HAYYHBIX NMy0JUKaNui (CTEHI0BBIX
J0KJIA/I0B, pedepaToB U cTaTeil B
NepuoIuYeCcKoil HAY4YHOIl meyaTHu.

OIIK-7.1. 3HaeT ocHOBHBIE
METOJIbI, CTIOCOOBI U CPEICTBA
HOJTy4YeHHsI, XPaHeHUS,
nepepaboTKy MHPOPMAITIH;
TIPUHITUITEI 00paboTKH HHOOP-
MAITIH; COCTAaBISIET 0030p
JIMTEPATYPHBIX HCTOYHUKOB I10
3ajJlaH-HOM Teme, oopmiisieT
OTYETHI O BHIOJHEHHOH padoTe
10 33JJaHHO# hopMme

MK-7.2. Avanusupyer u
KPUTHYCCKH OL[CHHBACT
pa3BUTHE HAYYHBIX HUJCH, HA
OCHOBE UMEIOIINXCS PECYPCOB,
COCTaBJISIET IUIAH PEIICHUS
MIOCTAaBJICHHOI 3a1a4H,
BEIOMpAET U MOTUPHUIHPYET
METOJIMYCCKHE IPUEMBI;
MK-7.3. Ucnonezyet
COBPEMEHHOE XMMHUYECKOe
o0opy/J0BaHue B J1aboparop-
HbIX YCJIOBUAX, ITPAMOTHO
000CHOBBIBACT TIOCTABJICHHbIC
3aJ]a4 B KOHTEKCTE COBpe-
MEHHOTO COCTOSTHHS IPOOJICMBI,
UCIIONB3YeT MaTeMaTHICCKUE
METO/Ibl OLICHUBAHHS TUIIOTE3,
00pabOTKH IKCIIEPUMEHTAIB-
HBIX JJaHHBIX, MATEMaTHIECKOTO
MOZCIUPOBAHHUS XUMHYECKHX
HPOLIECCOB U aJICKBATHO
OLICHMBAET JIOCTOBEPHOCTH U
3HAYMMOCTb MOJTYUYCHHBIX
PEe3yJIbTaTOB.

3HaTh:

- OCHOBHBIE CIIOCOOBI U TIPHEMBI
oopmiteHNS, IPEACTABICHUS U
CHCTEMaTH3aIIH PE3yIbTaTOB
TEOPETHIECKUX U IKCTIEPUMEH-
TaJIbHbBIX MCCIICIOBAHUH ITapaMeT-
POB U XapaKTEPUCTHK MPHOOPOB,
CX€M, YCTPOHCTB U yCTaHOBOK
JJIEKTPOHUKH U HAHODJIEKTPOHH-
KH;

- METOJIUKH U MTPUEMBI
ONITHUMAJILHOH BU3yaIH3aliH
nHdopManuu

YMmersn:

- IOJIb30BATHCS 0a30BBIMHU
IIpUeMaMH ¥ CTaHJaPTHBIMHU
MIPOTPaMMHBIMH CPEACTBAMHU
oopmiteHNS, IPEACTABICHUS U
CHCTEMaTH3aINH PE3yIbTaTOB
TEOPETHYECKUX U IKCIIEPUMEH-
TaJIbHBIX MCCIEOBaHUH apaMeT-
POB, XapaKTEPUCTHK U
KOHCTPYKLHUII TpHOOPOB, CXEM,
YCTPOUCTB U YCTAaHOBOK
JIEKTPOHU KU U
HaHOYJIEKTPOHUKH B (hopMe
OTYETOB, IIPE3EHTAINH, JOKIAJI0B,
myOnuKanuii.

- IPE/ICTABIIATH TIOJyYCHHBIC B
HCCIIEIOBAaHMAX PE3YJIbTATHI B
BUJIE OTYETOB U HAy4YHBIX I1y0-
JUKanui (CTEHIOBBIE TOKJIAIBI,
pedepatsl 1 CTaTbH B IEPUOIH-
YecKoi HaydHOU meyaTH)

- IPEJCTABIATH PE3YIbTATHI
paboTHI B BUJE aHAIUTHYECKOTO
OT4YeTa, CTaThH, BEICTYIUICHHS,
MIPe3eHTaINH JIOKJIa I,
HHPOPMALMOHHOTO 0030pa.
Baagern:

- 6a30BBIMH HaBBIKAMHU
oopmileHns pe3ysIbTaToB
UCCIIeIOBaHMA B GOpPME OTUETOB,
TIpe3eHTaln, 10KJIa0B,
myOnuKanuii mo pesyabTaTaMm
MIPOBEACHHBIX UCCIICIOBAHIH
apaMeTpPoB, XapaKTEPUCTHK U
KOHCTPYKIUI IPUOOPOB, CXEM,
YCTPOWCTB U YCTaHOBOK JJICKTPO-
HUKH 1 HAHODJIEKTPOHHKH;

- OCHOBHBIMH CPE/ICTBAMHU
BU3yaIH3aMH UH(OPMALIUH;

- HaBBIKAMHU OPraHU3alNN
Hay4YHBIX JUCKYCCUH;

- HaBBIKAMHU TYOJIMYHON U
Hay4HOH peuy;

- HaBBIKAMH TIOMCKA M UCTIONB30-
BaHHS HH(OPMAIINU B pa3pese
npodeccHoHATEHOM
JEATEILHOCTH




CTpyKTypa U cojiep:KaHUe THCIUIIIHHBI
4.1. CTpyKTYypa JMCUHNJIHHBI

Buj yueGHoii padoThl Bcero uacosn 6 cemecTp 7 cemecTp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 468 252 216
AyIUTOpHBIE 3aHATH 282 154 128
Jlexmmn 84 36 48
JlabopaTopHBIE 3aHATHS 198 118 80
CamocrosTenbHas paboTa CTYICHTOB 159 98 61
KonTtpons 27 - 27

4.2. Copep:xaHue THCHHUILIHMHBI
1. BBEJJEHHUE

Conepxanne W 3a7aun (U3MUECKONl XuUMuH. MeETonsl HCCIENOBaHMS, HCTOPHSA DPa3BUTHS (pu3ndeckon
XMMHH U POJb OT€UECTBEHHBIX yUeHBIX. TepMHUHOIOTH. YueOHas IuTepaTypa.
2. XUMHNYECKAS TEPMOJMHAMUKA

OCHOBHBIE MOHATHUS U OIpeneseHus. TepMoANHAMUYECKHE CUCTEMBI U MPOIECCHl, MapaMeTphbl COCTOSHUSA
CHUCTEMBI. YpaBHEHHE COCTOSHUS HIEaIbHBIX I'a30B. DKCTCHCUBHBIC 1 HHTCHCUBHBIC CBOICTBA.

IlepBoe Hawyamo TepMOAMHAMHUKH. TepMOIMHAMUYECKUH CMBICH MOHATHH «TemiaoTa» U «paborta». CBA3b
BHYTPEHHEI SHepruu, paboThl U TEMJIOTHL.  [IpHiIOKeHHs TMEepPBOTO0 Hayajla TEPMOAMHAMUKU K Pa3MYHBIM
mporieccaM. M30xopHBIH, M300apHBIH, aanadaTHYeCKU W HM30TEPMUYCCKUN MPOIECCHL.  JHTANBINA, Kak
(GYHKIMSA COCTOSTHUS CHCTEMBI. CBSI3b MEXy TETIIIOBBIMH 3 (QEKTaMH IIPH IHOCTOSIHHOM 00BEME U TIOCTOSTHHOM
JABIICHUH.

Tepmoxumus. TemnoBble 3PQeKTs] XUMHUSCKHX peakIud H (a3oBBIX IIEPEXOJOB M HUX OIBITHOE
ompefieliecHHe. 3aKOH IMOCTOSHCTBA TEIUIOT peakuuu (3akoH I'ecca). [Ipmmoskenne 3akoHa ['ecca k pacuery
TEIUIOBBIX A PEeKTOB peakuuu (ciueacTBus u3 3akoHa ['ecca). CTaHAapTHBIE TEIUIOTHI CTOPAHUs U 00pa30BaHMSI.
WnrerpanbHas v nuddepeHuanbHas TenIoTl pacTBOpeHus. Pacuer TemnoT ha30BbIX MpeBpaleH .

TemnoemMkocTs Ta3oB. TemIOEMKOCTH CpeAHsss W HWCTUHHAs, HM300apHas M HM30XOpHas. 3aBUCHMOCTb
TEIUIOEMKOCTH OT PA3INYHBIX (GakTOPOB. IHTepHOIAIMOHHbBIE YpPaBHEHHUS.

3akon Kupxrodda. Pacuer temnoBeix 3()¢GexToB HpH pasHbIX Temmneparypax. TaOnuipl CTaHAapTHBIX
SHTAJIBIIHH.

OOparnMble TIpoliecChl Kak IIOCIEOBATEIbHOCT COCTOSHUM paBHOBecHs. IIpuMepbl oOpaTHMBIX W
HeoOpaTHUMBIX mporeccoB. Mneampnerii ukn Kapro. [ToHATHE 0 MakcHManbHOW paboTe. Y CIOBHS MONTYYICHUSI
MaKcHMallbHO# paboTsl o nukiny KapHo. HepasenctBo Kiaysmyca. HampaBineHHOCTH poIieccoB B IPUPOIE.
OOpaTMOCTh XMMHUYECKHX peakinidi. Bropoe Havano tepMoanHaMuKH, ero ¢usudecknii cmbici. [lonsaTne 00
sHTponuu. DOpMyIUPOBKM BTOPOro Hayala TEPMOAMHAMMKH, €0 MaTeMaTHdecKoe BbIpaxkeHue. CBs3b
MEPBOTO M BTOPOTO 3aKOHOB TEPMOJMHAMHUKH. PacueT SHTpONHU HAEANBHOrO rasa M pealbHOrO BELIECTBA.
Pacuer m3MEHEHHS HHTPONHUH PA3TUIHBIX MPOIECCOB M XUMHUYECKHX peakuuil. VI3MeHeHHe >SHTpomuu
W30JIMPOBAaHHOM CHCTEMBI M HalpaBJIeHHOCTh Iporecca. CrarucTuueckoe OOOCHOBaHHME BTOPOrO Hauaia
TePMOAUHAMHUKH.

Tperuii 3akoH TepmoauHaMuku. ITocrynar ITnanka.

M30X0pHO-M30TePMUYECKUH M HM300apHO-M30TEPMUYECKUN IMOTEHIHANBl, KaK KPUTEpUM HaIpaBICHUSI
nporecca. XMMHYECKOE CPOJICTBO pearupyromux BemiectB. CriocoObl pacyera M300apHOTO M HM30XOPHOTO
MOTEHIMAJIOB MpPU pPa3IM4HbIX TeMmmeparypax. Merox Temkuna-lllBapumana. YpaBnenuss [mbbca —
I'enpMrosbna.

Xapakrtepuctuieckue — QyHKIMH. TepMonMHAMHUYECKHE  YpaBHEHHsSI  COCTOSIHUS,  CBSI3BIBAIOIINE
XapaKTepUCTHUECKHE (YHKIMM C [apaMeTpaMH COCTOSIHHS CHUCTEMBI. XapakTepucTuieckue (QyHKuuu
peaspHOro rasa.

XUMHUUECKUH TMOTEeHUHal. PacyeT XUMHUYECKOro TMOTEHI[Mala KOMIIOHEHTa B Ta3ax U pPacTBOpax.
[IpencraBnerne o0 JETy4ecTH M AaKTHBHOCTH BemiecTB. Ko3(h(dUIMEeHT aKTUBHOCTH. 3aBHCHMOCTH
KO3 HIHEHTa aKTUBHOCTH OT KOHIIEHTPAIMK. MeTO/IbI pacueTa JeTy4eCTH. Y paBHEHHE COCTOSHHS peaTbHBIX
ra3os.

3. ®PA30BOE PABHOBECHE

®azoseie niepexonsl 1 u 2 poga. TepmoanHamuKka (a30BBIX paBHOBecHil. CBA3b MEXAY TEIIOTOH (a30BOTO
nepexojia, TEMIIEpaTypoil M aaBieHueM. YpaBHeHue Kiaysmyca — Knameiipona anst pasnuusbix (azoBbIx
MePEXO0B.

[onstue "daza", "xommoHeHT", "He3aBUCHMBIH KOMIIOHEHT", "cTenenb cBoOoabl". IIpaBuno ¢a3 ['ubdoca.
dazoBble auarpamMmbl. JluarpaMMbl COCTOSIHMS OJHOKOMIIOHEHTHBIX cucTeM. llpuMeHeHme mpasmia (a3
I'n66ca x nnarpamMme COCTOSIHUSI OJTHOKOMIIOHEHTHOM CUCTEMBI.

[Mpumenenne mpaBwia (a3 Kk OMHApHBIX cHcTeMaM. JlparpaMMbl COCTOSIHHSI IByXKOMIIOHEHTHBIX CHCTEM.
TBépaple pacTBOpbI. JlMarpaMMbl INIABKOCTH JJIsi KOMIOHEHTOB HEOTPAHWYEHHO PAaCTBOPUMBIX B JKHIKOM H




TBEPIOM COCTOSTHUSX. J[MarpaMMbl COCTOSHHSI C OOpa30BaHMEM XHMHYCCKOTO COCIMHCHUS, IUIABSINETOCS
KOHI'PY3HTHO U HHKOHIPY3HTHO.

TpexxoMITOHEHTHBIE CUCTEMEL. | paduiueckoe BRIpaKeHHE COCTaBa.
4. XUMHNYECKOE PABHOBECHE

XuMu4ueckoe paBHOBecHe. TepMOTUHAMUYECKHE YCIOBUS XHMHUYECKOTO PaBHOBECHS. 3aKOH NIEHCTBHSA
Macc. KoHcTaHTBI paBHOBECHS XUMHYESCKHIX PEAKIHHA U CTIOCOOBI X BBIPaXCHUS Yepe3 MapIHajbHOe TaBICHHUE,
KOHIICHTPAIUH, JICTYYeCTH, aKTHBHOCTH pearnpyromux BemiecTB. CBiI3p MEXITy KOHCTAaHTAMH pPaBHOBECHS.
Ipaeuio Jle-lllaTense. CocoObl 3KCIEPUMEHTAIBHOTO OMPEICICHUS KOHCTAHTHI PAaBHOBECHUS. 3aBUCHUMOCTD
KOHCTaHTBl PAaBHOBECHUS OT JaBieHHs. XUMHUYECKOE DPAaBHOBECHE B TETEPOTEHHBIX cucTeMax. KoHCTaHTbHI
paBHOBECHSl TETEPOTEHHBIX CHCTEM. Bpipa)keHHe KOHCTAHThI PABHOBECHUS Yepe3 CTENEHb AMCCOIUAIIHH.
JlaBieHue u TemnepaTypa IUCCOLMALIUU.

VYpaBHeHHE HU30TEpPMBbI XMMHUYECKON peakimu. CraHmaptHas cBoOomHas sHeprus ['mb6ca. TaOmwuma
CTaHJAPTHBIX TEPMOJTUHAMUICCKUX (DYHKIUI U €€ UCTIOIB30BaHUE TIPU pacuyeTax KOHCTAHTHI PABHOBECHS.

3aBHCHMOCTh KOHCTAHTHI paBHOBECHSI OT TeMIepaTypsl. M3o0apa 1 n3oxopa XHMHUYEeCKOi peakunu BaHT-
Todda. Pacyer KOHCTaHTHI paBHOBECHS XUMHUYECKOI PEaKITUy MIPH Pa3TUIHBIX TEMIIEpaTypax.

5. PACTBOPBI

Tepmunonorus. OOmas XapakTepHCTHKa pacTBOpoB. [lapruanbHble  MOJIBHBIC BEJIMYMHBI U HX
3HAYEHUE B TEPMOJMHAMHKE PAcTBOPOB. 3aBHCHMOCTb PaBHOBECHBIX CBOMCTB PacTBOPOB OT XHUMHUYECKOIO
MTOTEHIIMAaNa U APYTHX BenudnH. Y paBHeHue [ mO06ca-/{rorema.

WneansHbie pacTBopsl. [IpenensHo pazbasneHHbIe pacTBOphl. YpaBHeHus Payins u ['enpu. PactBopumocTts
ra3os.

KonnuratuBuele cBoiicTBa pacTBOopoB. IloHIWKeHHE TeMmIepaTypbl 3aMep3aHus U TOBBIIICHHUE
TeMIIepaTypbl KUMeHus: pactBopoB. OcMoc U ocMoTuueckoe aapieHue. OnpeseneHrne MOJIeKyIIpHOH MacChl U
CTENEeHH JMCCOIMAIIMM PACTBOPEHHOTO BellecTBa. PacrpesieneHre pacTBOPEHHOTO BEIIECTBA MEXKIY IBYMS
HECMEIINBAIOIIUMICS PACTBOPUTEIAMH, KO3(DDUITHCHT pactpeaeTcHAs. DKCTPAKIUI U3 PACTBOPOB.

Peanbubie pacTBOpHL. [1o0KUTENBHBIE U OTPULIATENBHBIE OTKJIOHEHHUS OT 3aKoHa Payis. 3aKkoOHOMEpPHOCTH
o01mIero gaBIeHHS Hapa JeTyInx cMeceid. 3akoHbl KonoBanoBa. CoBepIieHHBIC U PEryIApHBIC PaCTBOPEI.

6. KHHETUKA XUMWYECKHUX PEAKITA

®opmanbHas KuHeTUKAa. OCHOBHOM 3aKOH KHHETHKH. CKOpOCTb XUMHUYecKoM peakuund. KoncranTa
CKOpPOCTHM M KHHETMYECKHHl mnopsaok peakuuud. Kunermueckoe ypaBHeHue. [loHSTHE 3J€MEHTapHOro akTa
peaximu. [Ipocteie peakiuu. Kiaccubukariust mpoCcThIX peakiuil 0 MOJICKYJIIPHOCTH.

Kunernka HeoOpaTUMBIX peakiiuii IEpBOTO, BTOPOTO, TPETHETO U M-HOTO MOPSIKOB.

MeTto1bI OnpeIeNeHrs TOPSIKOB PEAKIIHH.

3aBHCHUMOCTh CKOPOCTH PEaKIuu OT Temiepatyphl. IlpaBuwio Baur-I'opda u ypaBHeHHEe AppeHuyca.
TemmneparypHblii K03()(GUIKMEHT CKOPOCTH. DHEpPrus akTHBAlMKM XUMHUYeckoW peakiuu. CriocoObl pacyera
SHEPTUU AKTUBAIUH.

CnoxHble peaknuu: oOpaTuMble, NapajUlelbHBIC, ITOCIeIOBaTeNbHEIC, CcoNpsbkeHHBIe. [loHATHE O
JumuTUpytoniet craguu. ®doToxumuueckue peakuuMu. 3aKOH SKBHBAJIEHTHOCTH OiHIITeiiHa. KBaHTOBBIN
BbIXOJ. XHUMHUYECKOE JIEHCTBUE W3JIy4eHUH BBICOKMX OdHepruil. Pagmonu3 Boael. llennble peaxkuuu.
OcoOeHHOCTH KHHETHUKH IETHBIX peakiuil. [IpocThie u pa3BeTBICHHbIC Ien. BOZHUKHOBEHHE W OOPHIB IIETICH.
Ponb paguxainos.

Teoperuieckue nMpeacTaBIeHUS] XUMUYECKOW KUHETHKHU. Teopun akTUBUPOBAHHOTO KOMILJIEKCA U aKTUBHBIX
croikHOBeHU#. Teopust aOCOMOTHBIX CckopocTeir. Crepuyeckuil (dakrtop. ODHTpPONUiHBIA  (akTop.
AKTHUBHUpOBaHHbIN KOMILIEKC. ICTUHHAS 3HEPrUs aKTUBALIMK XUMUYECKOU peaKIIvu.

7. KATAJIN3

Karanutiueckue peakiun. Mexanusm peakuuil. 110J0XHUTEIBHBIN B OTpHUIATEeNbHBIN KaTamu3. Oomiue
CBOMCTBa KaTanu3aTtopoB. Muruburopsl. [IpomoTopsl. OTpaBieHne W cTapeHHE KaTaIM3aToOpoB. BimsHue
KaTajau3aTopa Ha SHEPryio aKTHBAIUH.

T'omorennslit katanus. Teopusi TOMOreHHOro KaTajiu3a. Poib MpoOMEXyTOUHBIX MPOAYKTOB. M3MeHeHue
SHEPTUU AKTUBALMHU PU TOMOT€HHOM KaTaju3e.

lereporennsrii karanu3. OCOOCHHOCTH KaTaJIM3aTOPOB JUI TETCPOTCHHOTO KaTaim3a. BUABI TBEpIbIX
KaTaJn3aTOPOB M CHOCOOBI MX MOJTydeHHsI. MeXaHNU3M IreTepOreHHO-KaTaATUTHICCKUX peaknnil. Ou3uueckas u
xuMmudeckas aacopouwms. Jnuddy3noHHas W KHHETHYECKas OOJIACTH NPOTEKaHUS TeTEPOTCHHOTO KaTalln3a.
H3MeHeHne SHEPTUHU TP TeTEPOTeHHOM KaTanu3e. VICTHHHAS W KaKyIIasicsl SHEPTHH aKTUBAIMH T€TEPOTeHHO -
KaTaJIUTUYECKUX peaKIuil.

8. JJIEKTPOXNMMUA

PactBops! 3nekTponHTOB. Teopus 3IEKTPOTUTHYECKOW IUCCOIMANNK AppeHHyca W e€ OrpaHHYCHHS.
OCHOBHBIC TIOJIOKEHHSI TEOPHH CHIIBHBIX 3JeKTpoiuToB. VonHas artmocdepa. Koncranta u cremeHs
JUCCOIIMAITIN DJIEKTPOJIUTOB 3akoH pa3BeacHus OcTBaibla. AKTHBHOCTh W KOA(D(PHUIIMEHT aKTHBHOCTH.
Nonnas cuna. [IpaBuiio HOHHO# crTbl. 3aBHCUMOCTh KO3 (HUIIMEHTa AKTUBHOCTH OT MOHHOW CHIIBL.

VYaenbHas W MOIJSIpHAsE JJICKTPUYECKHE IMPOBOJAUMOCTH, 3aBHCUMOCTh WX OT PAa3JIUYHBIX (DaKTOpPOB.
OKBHUBAJICHTHAS.  AJICKTPONPOBOTHOCTh NPU  OCCKOHEYHOM  pa3zOaBieHHH. [IONBHKHOCTH  HOHOB.
DIEKTPOPOPETUIECKOE U PEIAKCAIMOHHOEC TOPMOXKCHHUE HMOHOB. DcTad)eTHBI MEXaHW3M NEepEHOCAa HOHOB




TMJPOKCWIIA ¥ THAPOKCOHMA. Yncia nepeHoca MOHOB. [IpakTnueckoe NpUMEHEHNE U3MEPEHHH IEKTPUUECKON
HPOBOJMMOCTH.

DNeKTpOIHEIC POLECCHI, FaJbBaHUYECKUE IEMEHTH. BO3HIKHOBEHHE ITOTEHIMAIA Ha TPaHULE ABYX (a3.
CTpoeHHe IBOHHOTO JIEKTPUYECKOrO CIIOS Ha IPaHHIe MeTalul-pacTBop. YpaBHeHHs HepHcra i pacuera
anekrpogHoro morteHnmana u OJIC. XuMu4YecKHMe M KOHICHTPALMOHHBIC TaJIbBAHMYECKHE JJICMEHTHI.
Onextponsl | m |l poma, ra3oBble 3MEKTPOABI, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE (PEOOKC) 3JIEKTPOIIBL.
CraHIapTHBIE IIEMEHTBI U AIEKTPOIBI. DIEKTPOXUMUYESCKUE LETIH.

TepMoarHaMuKa TrajgpbBaHUYECKOTO 3JieMeHTa. lcnonb3oBanue ypaBHeHMd [uOOca-I'enbmromena mms
pacyera TemIoBbIX AP (EKTOB AIEKTPOXUMHIECKOH PEaKIMU U TalbBAHHYECKOTO 3JIEMEHTA.

5. | O6pa3oBare/ibHbI€ TEXHOJOTHH

ITpn moaroToBKe CHENUATNCTOB-XUMHKOB UCTIONIB3YIOTCS CIEAYIOIINE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- HHTEPaKTUBHbIE JIEKIUH;

- JIEKIUH Npecc-KOH(pEPEHIINH;

- TPEHWHTU M CEMUHAPBI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB;

- IPYNIIOBBIE, HaY4HbIE UCKYCCHH, 1e0aThl

6. | Ucmoab3yeMble pecypchl HHPOPMAHOHHO-TEIEKOMMYHUKAMOHHOI ceTn «Internet; magopmanuonnbie
TEXHOJIOTHH, MPOrPAMMHbBIE CPEJACTBA M HH(OPMANMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudpopmanuoHHoe odecnieyeHue
0a3bl AAHHBIX, HH(POPMALMOHHO-CIPABOYHbIE M IOMCKOBBIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunas snextponHas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas OubIHOTEKA
http://primo.nlr.ru http:/nbmgu.rudnexkrponnas 6ubnuoTeka Poccuiickoi rocyapcTBeHHON
6ubnuoTexku

7. | ®opMBbI TEKYIero KOHTPOJIs

TECTOBBIH KOHTPOJIb, KOHTPOJIBHBIE PA0OTHI, KOJUIOKBUYMBI

8. | ®opmMa NPOMEKYTOUHOTO KOHTPOJIsI

DKk3aMeH

Pa3pa6oTumkK: K.T.H., mpodeccop kadeapbl xumun Apuakxosa P./L.
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