AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.0.08 «®Pusuveckass XuMHsI»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

IIpoduan: mequuuHckas U papManeBTHYECKA XUMHS

HensiMu u3yyeHus: TMCHUTUIHHBI «PuU3nyecKkass XUMHUSD> ABJISIOTCS:
— (hopMHpOBaHHUE Y CTYJICHTOB-OYIYIIUX XUMHKOB, CIIOCOOHOCTH MMOHUMATh (DH3HKO-XUMHUYCCKYIO
CYIIIHOCTh TIPOIIECCOB M WCIOJIB30BaTh OCHOBHBIC 3aKOHBI (DH3MYCCKOH XHMHH B KOMILICKCHOM
MIPOM3BOACTBEHHO-TEXHOJIOTMIECKON IS TETbHOCTH;

- ¢opmupoBanue

CIIOCOOHOCTH

BBIIIOJIHATE  PacyCThI

XUMHUYCCKUX MPOLICCCOB HA OCHOBE METON0OB (1)1/131/1'-1601(0171 XUMHU,
- (bOpMI/IpOBaHI/Ie TBOPYCCKOI'0O MBIIIJICHU, OG’I;e)JI/IHeHI/Ie (byH,Z[aMeHTaJ'ILHI)IX 3HAaHUM OCHOBHBIX
3aKOHOB U MCTOJAOB IMPOBCACHUA (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX I/ICCJ'Ie,Z[OBaHI/II\/'I, C HOCJ'IG,I[y}OH_Ief/'I 06pa60T1<0f/'1 u

AHAJIN30M pE3yJIbTaTOM HCCHGHOB&HHﬁ;

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

- (1)OpMI/IpOBaHI/Ie HaBBIKOB CAMOCTOATCIIbHOT'O TIPOBEACHUS TCOPECTUICCKUX WU IKCTICPUMCHTAJIbHBIX

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

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara
Huctmuimaa  «Pusnyeckas XHMHA» OTHOCHUTCA K OO0S3aTeNbHONH YacTH OCHOBHOHM TpodecCHOHATBHON
00pa30oBaTeNFHON MPOrpaMMBI OakanaBpuata 1mo HampasieHHio moarotoBku 04.03.01. «Xwumusay. M3yqaercs B

5-oM U 6-0M ceMmecTpax

Pe3yJ’leaTbI OCBOEHMSI JMCUMILINHBI «DU3nYecKass XUMHUS

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuankatopsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-6 CnocoGen ynpapJjsiTb CBOUM
BpeMeHeM, BBICTpauBaTh H pea-
JIN30BBIBATH TPAaeKTOPHIO CaMopa3-
BUTHSI HA OCHOBE NMPHHIIMIIOB 00pa-
30BaHMsI B TeYeHHE BCeil JKH3HU

YK-6.1. Vcnone3yer uHCTpY-
MEHTBI i METO/IbI YIIPABJICHUS
BPEMEHEM ITPH BBIMOJTHCHUN
KOHKPETHBIX 3a/1a4, IPOCKTOB,
TPH JJOCTUKEHHUH TTOCTAB-
JICHHBIX IICIICHi;

YK-6.2. Omnpenensier mpuo-
pHUTETBl COOCTBEHHOU JesTe-
JIBHOCTH, JINYHOCTHOTO Pa3-
BUTHUS U PO(ECCHOHATBEHOTO
pocra;

YK-6.3. OuenuBaet TpeboBa-
HUsSI PBIHKA TPY/Aa U PEJIo-
JKCHHsST 00pa30BaTEIbHbBIX
YCIIYT [T BBICTPaUBaHUS
TPAeKTOPUHU COOCTBEHHOTO
po(heCCHOHAIBHOTO POCTa,;

YK - 6.4. Crpout npodeccu-
OHAIILHYIO Kapbepy M ompejie-
JIIET CTpaTeTHIo nmpodeccuo
HAJIEHOTO Pa3BUTHS.

3HaTh:

- OCHOBHBIC 3aKOHOMEPHOCTH
BO3PACTHOTO Pa3BUTHSL, CTAUH U
KPH3HCHI pa3BUTHS;

- OCHOBBI

COIMAIN3AIMN JINYHOCTH,
WHIUKa-TOPBI HHINBHUYaIbHBIX
0COOEHHOCTEH TPaCKTOPHIA
KWU3HHU, UX BOBMOXHbIE JICBUALINH,
a TaK)ke OCHOBBI X
TICUXO/INarHOCTHKHY;

- COBPEMEHHOE COCTOSIHHE,
CTpaTeTHYECKUe eI U
HEePCIEKTUBY Pa3BUTHS
XUMHUYECKOW HayKH B LIEJIOM;

- IPUHIUIIE 00pa30BaHUs B TE€Ue-
HUE BCEU )XKU3HU

YMmern:

- ONpeAEeNATh CBOU PECYPCHI U HX
npenensl (JITYHOCTHBIE,
CUTyaTHBHbIE, BPEMEHHBIE U JIp.)
JUISL YCHEIIHOTO BBIOJIHEHUS
MTOPYYCHHOI pabOTHI;

- pa3pabatbIBaTh (OCBaMBATh) U
MIPUMEHSTh COBPEMEHHBIE
TICUXOJIOTO-TIeIar OTHIECKHE
TEXHOJIOTHH, OCHOBAHHBIE Ha
3HAaHUH 3aKOHOB Pa3BUTHSA
JUYHOCTH U MOBEJICHUS B
peasbHOI ¥ BUPTyallbHOU cpesie
Baapers:

- METOJUKOMN IJIAHUPOBAHUS
MIepPCIIEKTUBHBIX LieJieit coOcT-
BEHHOM EATEILHOCTHU C yUETOM
YCIIOBHH, CPEICTB, IMYHOCTHBIX
BO3MO>XHOCTEU, BpPEMEHHOMU




MIEPCIIEKTUBBI Pa3BUTHS CephI
npodeccHoHATEHOM
JeATeNFHOCTH U TpeOOBaHU
PBIHKA TPYJa;

- METOJMKON (POPMHUPOBAHUS
CHCTEMBI PeryJIILUH IIOBEACHHS 1
JeATEIEHOCTH 00YJarOLIHXC .

Oomenpo

(eccuonanbubie komnerenuuu (OIK)

OIIK-4 CpnocodfeH NIaHMPOBATH
pa6oThl XMMHYECKOH HamnpasBJieH-
HOCTH, 00pabdaTbIBAaTL MW HHTEP-
NPeTUPOBATH MOJyYeHHbIE Ppe3yJib-
TaTbl € MCHOJb30BAHHEM TeOpPeTH-
YeCKUX 3HAHMHA M NPAKTHYECKHX
HABBIKOB pelIeHHsI MaTeMaTH4ec-
KHMX U pU3NYeCKuX 3a1a4

OIIK-4.1. 3HaeT OCHOBEI
(hyHIAMEHTAIILHBIX Pa3/IeioB
XUMUH: He-OpraHUueCcKon
XMMHH (COCTaB, CTPOCHHE,
CBOWCTBA BEILIECTB U COEU-
HEHUI1), OpraHUYEeCcKON XUMHUH
(OCHOBHBIE KJIaCCHI YTIIEBOJIO-
PpOIIoB, TOMO(YHKIIHOHAITH-
HBIX, TeTepO(yHKINOHATBHBIX
1 TETEPOLUKIIIYECKUX COCIH-
HEHUH), aHATUTHIECKOM
XUMHHU (METPOIIOTHICCKUE
METOIbl aHaJIN3a, CYIIECTBO
peakuuii, IpUHLIUIIBL U
00JIaCTH HUCTIOJIb30BAHUS
XUMHUYECKOTO aHaIn3a),
(bu3ryecKoil XuMIH (OCHOBBI
TEPMOJUHAMHKH, TEOPUU
pacTBopoB u (ha30BBIX PaBHO-
BECHUN, XUMUYECKON KUHETUKHU
1 KaTalin3a, SIEKTPOXUMHUH)

OIIK-4.2.YMeeT NpruMeHSTh
TEOPETUYECKUE 3HAHUS JUTS
peLIeHns] KOHKPETHBIX 3a-1a4
B XMMHH; [10JIb30BATHCS
COBPEMEHHBIMH NPEICTaBIIe-
HHUSIMH OCHOBHBIX Pa3/IeJiOB
€CTECTBEHHBIX HAYK JJIsI
OOBSICHEHHS CIICIH(PUKH
HOBE/ICHNS] XUMUYECKUX
COCTMHEHUI; HCIIONb30BATh
JIaHHBIE 110 CTPOCHHIO
BEILECTB U COCAUHCHUH ISt
W3yYCHHUS UX CBOWCTB,
UCIIONIb30BATh CTPYKTYPHBIE
JIaHHbBIE B MCCIICAOBAHUM.

OIIK-4.3. Birangeer ocHoBaMu
TeopuH (HyHIAMEHTAIbHBIX
Pa3eoB XMMHUH; HABBIKAMH
PEIIeHHUsT KOHKPETHBIX
TEOPETUUCCKUX U
IKCIICPUMCHTAIBHBIX 3a/1a4.

3HATh: OCHOBHBIC METO/BI U
CIIOCOOBI IpeIoCTaBICHUS HHPOP-
Maluu o pU3NKOXUMUYECKUX
Ipoleccax CpeacTBaMu
MaTeMaTUYECKOTO aHau3a,
OCHOBBI JITHEHHOI1 anreOps! 1
BEKTOPHBIX IIPOCTPAHCTB HaJ
TIPOU3BOJILHBIMH TTOJISIMH;
OCHOBHBIE CBOHCTBa
0TOOpaKeHHUH are0pandecKux
CHCTEM; CO/ICPXKAHUE HTATIOB
CHCTEMHOT'O aHaJIN3a; OCHOBHBIC
3aJ]a4 BEKTOPHOMU anreOpbl u
AHAIUTUYECKOU F€OMETPUH;
BO3MOXXHOCTH KOOPAUHATHOTO
METOAa JJIS HCCIIEe0BAHUSA
Pa3IMYHBIX T€OMETPUUECKIX
00BEKTOB; OCHOBHBIE BUJIBI
YpaBHEHUH MPOCTEHIINX
TEOMETPUIECKUX OOBEKTOB;
OCHOBHBIE (DOPMYJIBI /IS
HaXOX/ICHHSI BEPOSTHOCTH
CIIy4altHOTO COOBITHS, CTIOCOOBI
OTIpeIeNIeHus] 3aKOHOB
pacmpeseneHus ¥ YUCIOBbIX
XapaKTEPUCTUK CIy4aHBIX
BEJIMUMH; OCHOBHbIE MTOHSTHS,
3aKOHBI M MOJIETH MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH,
TEepMOANHAMHUKH, OCHOBHBIE
(usHUYecKne SBICHUS, METOIBI HX
9KCTIEPUMEHTAIIBHOTO
HCCIIEIOBAHMS

YMmern:

- UCTIONIb30BaTh 0a30BbIC 3HAHUS B
001aCTH MaTeMaTHKH | (VIITH)
(U3MKK TIpU peIIeHNH 3a1a4
npodeccuoHaTLHOM
JEeSITeTbHOCTH.

- pemaTh CUCTEMBI JIMHEHHBIX
ypaBHEHHH, TPUBOJUTH MaTPHIIBI
1 KBaJpaTHIHbIE (OPMBI K
KaHOHMYECKOMY BHJIY; pemarthb
OCHOBHBIE 33J]a4l INHEHHOU
ayreOpsl; permarb OCHOBHBIE
3aJ[a4M aHAJIUTHYECKOH
TEOMETPHUH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; MCIIOJIF30BATh
CTaHAapTHBIE CIIOCOOBI
annpoKCUMAINU YHCIECHHBIX
XapaKTEPUCTHUK; IIPUMEHSTh
METO/IbI MATEMATHIECKOTO
aHaJIM3a K MCCIIeI0OBAaHMIO 3a/1a4 B
poheCCHOHATBHOMN




JESITETbHOCTH; BEIOUPATh METO/T
00paboOTKN JAaHHBIX B
COOTBETCTBHH C TIOCTABIICHHOM
3a/1a4eil; IpUMEHSITh
CTaHIAPTHEIE CIIOCOOBI PEIICHHS
muddepeHnnaNbHBIX ypaBHEHUH
U CUCTEM YpaBHEHUH B
npo¢eCCHOHATBHOMN
JESITeIBHOCTH; OCYIICCTBIIATh
BBIOOp MeTo/Ia s 00paboTKH
JTAHHBIX B COOTBETCTBHUH C
TOCTaBJICHHOH 3a/1aueii;
TPYNIHAPOBATH BEIOOPOUHBIC
JaHHBIC, TIPE/ICTABIATE X B BHIIE
rpaMIecKnuX XapaKTepUCTHUK,
OTIPENIeNATh TOUCUHEIC U
WHTEPBAIbHBIC OLICHKU
apaMeTPOB pacIpeeICHIS;
MIPaBUIIHLHO BBHIPAXKATH
(u3nUeCKUe BEIINYHHBI,
OILICHUBATh MOPSAKHA HUINICCKUX
BCJIMYMH; KOJIMYECTBCHHO
(GhopMyIHPOBATH U PeLIaTh
(busnveckue 3a1a4u;

- HHTEPIPETHPOBATE PE3YIILTATHI
paboT B mpodeccHoHATBHOM
00JTacTH ¢ MCTIOIE30BaHUEM:
TEOPETUIECCKHUX 3HAHUH B 007IaCcTH
MaTeMAaTUKH H (WIH) GU3HKH;
MPAKTHICCKUX HABBIKOB PELICHUS
MaTeMaTHYeCKUuX u (WIn)
(usnUeckux 3aaay;

- OCYIIECTBIIATH BEIOOP METO/IOB
peleHust 3ajad,
NPEAINOoJaralouX NpOBEPKyY
CTaTUCTHYCCKHUX TUIIOTE3 U
OTIpeIeIIeHNE TECHOTHI CBSI3U
MEXIy CITyJ4aifHBIMH BEJIYUHA-
MU CTaTUCTHKU;

-3((heKTUBHO IPUMEHSTH 00IIIHE
3aKOHBI (PU3UKHU IS PEIICHUS
KOHKPETHBIX 3a/1a4 B 00J1aCTH
(usnveckoit xumMum,
KOJINUECTBEHHO (DOPMYJIUPOBATH
1 pemats GU3NUEcKue 3a/1auu,
OIICHUBATh MOPSAKH (HU3UIECKIX
BEJMYHUH; TPABUIBHO COOTHOCUTH
COJIepKaHNEe KOHKPETHBIX 3a/1a4 C
OOIIMMU 3aKOHAMU (PH3HKH,
3¢ (GeKTHBHO IPUMEHSATH 00IIHE
3aKOHBI (PU3UKU JIJIS PEIICHUS
KOHKPETHBIX 33]1a49 B
po¢eCCHOHATBHOM 007acTH;
HHTEPIPETHPOBATH PE3YIILTATHI
XUMHUYECKHUX HAOIOICHUIA ¢
HCTOJIBb30BaHUEM (HU3NIECKUX
3aKOHOB.

Baaners:

- MeToaMu 00paboOTKH U
aHau3a pe3yabTaToB
JKCIICPUMCHTA;

- METOJJAMH PELICHUS
CTaHJAPTHBIX ANTcOPanICCKHUX,




MaTPUYHBIX, OJCTAHOBOYHBIX
YpaBHEHUH B alreOpanaecKux
CTPYKTYpax; HaBBIKAMHU PELICHHS
CTAQHIAPTHBIX 33724 B BEKTOPHBIX
MPOCTPAHCTBAX U METOJAMH
HaX0XKACHHS KAHOHHYECKHX (HOpM
JTMHEHHBIX TIpe-00pa30BaHMUIA;
HaBBIKaMH MCIIOJIb30BaHHUs
METO/IOB AaHATTUTHYECKOH
TEOMETPUH U BEKTOPHOM alreOpsl
B CMEXHBIX JUCHHUIUIMHAX U
XMMUH; IPUEMaMy HHTepIIpe-
Talluy Pe3yNbTaToB paboT B
po¢eCCHOHATBHO NesITeIh-
HOCTH C HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUI B 00IaCTH
MaTeMaTH4ECKOro aHalH3a;
METOJIaMH MHTEPIIPETALII
peLIeHHi MOCTPOCHHBIX

i depeHnnanbHbIX ypaBHEHUH
Y aHaJl3a UX PElICHUs C TOUKH
3pPEHHUs PE3yIbTaTOB XUMUYECKUX
HaOmoneHnit. Umets
HpaKTI/I‘IeCKHﬁ OIIBIT: PCHICHUA
(bu3nYeCcKHX 3a1a4 MPHU IUIAHUPO-
BaHMU PabOT XUMHYECKON
HAaIpaBJICHHOCTH.

Hpodeccuonanbubie komnerenuuu (1K)

IIK-6 Cnocoben McHoab30BaTh
COBpeMEHHbIe KOMIbIOTEPHBIE TeX-
HOJIOTMH npu JIAHUPOBAHUH
HCCJICJOBAHMI, MOJIyYeHHH H
00padoTKe pe3yabTATOB HAYYHBIX
JIKCNEPUMEHTOB, cOope, 00padoTKe,
XpaHeHUH, TPeICTABJIEHHH W Ie-
peaayde Hay4Hol HH-popManum.

IIK-6.1. 3HaeT OCHOBHbIC
METO/IbI, CIIOCOOBI U CPEICTRBA
MOJTy4eHHsI, XpaHeHus, 00pa-
OOTKH pe3yIbTaTOB HAYIHBIX
IKCIIEPUMEHTOB C TOMOIIBIO
COBPEMEHHBIX KOMITBIOTEP-
HBIX TEXHOJIOTHI

MK-6.2. Ucnons3yeT B 1po-
(heccHoHaTBHON esATeIbHOC-
TH COBPEMEHHBIE TPEJICTaB-
JICHUSI O MIPOSIBIICHUH HaCIe]l-
CTBEHHOCTH U U3MEHYHBOCTH
Ha BCEX YPOBHSX OpraHm3a-
I[MH KHUBOTO; TPEACTABICHUS
0 TEHETHUECKUX OCHOBAX
9BOJIIOLMOHHBIX MTPOIIECCOB,
TeHOMHKE, IPOTEOMHUKE,
TeHETHKE Pa3BUTHS;

IIK-6.3. Ymeer nonyyats u
00pabaThIBaTh pe3ybTaThI
HaY4YHBIX SKCIIEPUMEHTOB C
MIOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;

IIK-6.4. Bnayseer MeTogaMu
perucTpanuvu U nporpaMHbIM
obecriedeHneM st 00paboT-
KU pE3YJIBTATOB HAYUYHOT'O
JKCIEPUMEHTA.

3HaTh: OCHOBHBIE TEHACHIIUU
Pa3BUTHSI COBPEMEHHBIX HH(OP-
MAaIHOHHBIX TEXHOJIOTHIA,
COBpPEMEHHBIE CIIOCOOBI IIPUMEHE-
HUS KOMITBIOTEPHBIX TEXHOJIOTHI
B 00OyYCHHMH U HAYIHBIX
HCCIICIOBAHUX; OCHOBHEIC
BO3MOYKHOCTH BBIYUCIUTEIbHBIX
CHUCTEM;

CpeJICTBA TEJIEKOMM YHHKAITUOH-
HOT'O JIOCTYIa K HCTOYHUKAM
HAY4YHOH MHpOpMaLny;
BO3MOKHOCTH ceTu Internet st
OpTaHU3aIMH OTIEPATUBHOTO
oOMeHa nHpOpMaLUeH MEX Ty
HCCIICAOBATEIILCKUMHE TPYIIIIAMUY;
MIPUMEHEHHUE METOJIOB MaTeMaTH-
YECKOTO MOJICITUPOBAHUS

B HAYYHBIX UCCIICIOBAHUSAX C UC-
TOJIb30BAHKUEM ITAKETOB MPOrPaMM
00paboOTKN TaHHBIX, TOTOBBIX
MPUKJIAJHBIX POrPAMMHBIX
KOMITJIEKCOB B 00JIACTH XUMHH U
CMEXKHBIX HayK, C BEIOOPOM
METOJIOB PEIICHHUS TIOCTABICHHOM
3aJ1a4u; CHCTEMBI cOopa,
00paboTKN 1 XpaHEHUS
XUMHYECKOH HH()OpMAITHIH;
YCTPOHCTBO U MPUHLIUIIBI
00paboTku MHpOpMaLK
CHCTEMaMH MYyJIbTHMEINA, C
HCTIOJTb30BaHUEM CHCTEM JIEIIOBOM
rpaduKu, HHTETPUPOBAHHBIX
CHCTEM JIJISI TPOBEACHUS MaTeMa-




THYECKHX U MH)XEHEPHO-TEXHH-
Yec-KUX PacueToB; OCHOBBHI Web-
In3aitHa, TudpOBOH 3amucH
WHpOPMAIIHH;

- OCHOBBI MaT€MaTHYECKOTO
MOJIETTMPOBAHMS 1 IUITAHUPOBAHUS
XMMHYECKOTO HKCIIEPUMEHTA,
OCHOBBI KBAaHTOBO-XMMHYECKOTO
MO/JIETTMPOBAHUS M TEXHUKU HX
IIPOBEICHUS;

- BO3MOXKHOCTH IPUMEHEHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku HHpOpPMaIH

TIPY PEIICHUH HAy9HO-
HCCIIEI0BATENbCKUX 33/1a4
YMmers:

- UCTIONIb30BaTh COBPEMECHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU U
CpPE/CTBA AOCTYIa K HCTOYHHKAM
Hay4HOUH HH()OpPMAIIUHU, METOJIBI
MaTreMaTHYeCKOTro MOJIeIPOBa-
HUSA (C UCIIOJIb30BAaHUEM MTAKETOB
nporpamMm 00pabOTKHU JTaHHBIX);

- IPUMEHSTH TOTOBbIE
MIPUKIIaAHBIC TIPOTPaMMHBIC
KOMIDIEKCHI B 00JIaCTH XHUMHUH U
CMEXHBIX HaYK JUI
TUTAHUPOBAHUS
9KCTIEPUMEHTAILHON PabOTEhI;

- aHAIN3UPOBATH PE3YJILTATHI
MaTeMaTHYeCKOH 00paboTKH
HayYHbIX JIaHHBIX C IIEJIbI0
OIIpEe/IeIIeHHs UX JIOCTOBEPHOCTH
1 00JIaCTH MCITOJIb30BaHHS,

- IPOBOJIUTH THIIOBBIE PACUETHI
XMMHUUYECKHX MPOLIECCOB;
MIPOBOANTH KBAHTOBO-
XMMHUYECKHE PacyeThl CIOKHBIX
CHCTEM; - UCIIOJIb30BaTh
COBpEMEHHBIC HHPOPMAINOHHbIE
TEXHOJIOTHH B 00yUeHHH;

- HCIIOJIb30BaTh COBPEMEHHbIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeJICTBA JI0CTYIa K HCTOYHHKAM
Hay4IHOH HH(pOpMaNHy,
MIPUMEHSITh TOTOBBIE IPUKJIIAHbIC
MIPOrpaMMHbIE KOMIUIEKCHI B
00J1aCTH XMMHUH U CMEXHBIX HAYK
JUISL peLLICHUS] TPOM3BOICTBEHHBIX
1 aHAJIUTHYECKUX 3aJ1ad,
TIOJTy4eHHsI 1 00paboTKN
nHdopManny;

- UCTIONIb30BaTh MH()OPMALIMOHHO-
KOMMYHHUKAIIMOHHbBIE U
KOMITBIOTEPHBIE TEXHOJIOTHHU TS
MPE/ICTABICHHUS PE3YJIbTATOB
npodeccuoHaTLHOM
JEATEIIbHOCTH.

Buaagets: - npodeccrnoHaNbHBIMA
3HAHHUSIMH COBPEMEHHBIX
MH(OPMALMOHHBIX CUCTEM U
TEXHOJIOTHH,

- IPAaKTHYECKUMH HaBbIKAMHU




paboThI C BEIYUCIUTEIBHBIMA
CHCTEMaMH, C IPUKIaTHBIMU
MIPOTPaMMHBIMHU KOMIUIEKCaMH;

- METOJIaMH TIOJTydICHUS,
MIPEJCTaB- JICHUSI U 00pabOTKH
nH(pOopManny, HaBbIKAMU
TIOCTPOEHUS AMITUPHUECKUX
MOJIeNIell C UCTIONB30BAaHUEM
MIAKETOB MPOTPaMM
CTaTHCTHYECKOI 00paboTKN
JaHHBIX, IMUTAIJHOHHOT'O
MO/JIETTMPOBAHHMS TIPH PELICHUH
TIOCTABJICHHBIX 33/1a4;

- cnocobamu 00paboTKU U
aHaIM3a MOJyYCHHBIX Pe3ybTa-
TOB C Y4ETOM UMEIOIINXCS
JIUTEpaTypHBIX NAHHBIX U
YMEHHEM TIPECTaBIIATh NOTyUeH-
HBIE B UCCIIEZIOBAaHUAX U CAMOCTO-
ATEJILHON paboTe pe3ynbTaThl B
UH(OPMALMOHHOM BUJIE;

- METOAAMU CO3J[aHUSA JICKTPOH-
HBIX [TOCOOUH, MYJTbTHMEIHIHHBIX
MIpE3eHTalNH;

- METOJIaMH TIOMCKa 1 0OMeHa
nH}popManueil B KOMIbIOTEPHBIX
CeTsX, TEXHUUECKUMH U
MIPOTPaMMHBIMH CPEACTBAMHU
3aMUTH HHPOPMAIIUH, BKIFOUYast
TIPUEeMbl aHTUBUPYCHOM 3aIlINTHI;
METOJIaMU OIpeJIeNIeHNs OITH-
MaJIbHBIX U pallMOHAJIbHBIX
TEXHO-JIOTHYECKUX PEKUMOB
paboThI 000PYIOBAHNS;

- TEXHOJIOTHSIMU COCTABIICHHUS
00pa3oBaTeNbHBIX IPOTPaAMM

C NIPUBJIEYEHNEM COBPEMEHHBIX
JIEKTPOHHBIX ¥ KOMITBIOTEPHBIX
pecypcoB; - COBpPEMEHHBIMH
KOMITBIOTEPHBIMHU TE€XHOJIOTHSIMH,
TIO3BOJISTIOIIUMH MOJIEINPOBATH
XMMHUUYECKHE HCCIIE/I0BAHUS,
00pabaThIBaTh NOJTYYECHHBIE
PE3yJIbTAaThI M MPEACTABITD 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 T10
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 MOTUPUIHPYET
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 IKCIIEPUMEHTAITB-
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, CTaTbH, BEICTYIUICHHS,
MIPe3eHTaINH JIOKJIa I,
HHPOPMALMOHHOTO 0030pa.
Baagern:

- 6a30BBIMH HaBBIKAMHU
oopmileHns pe3ysIbTaToB
UCCIIeIOBaHMA B GOpPME OTUETOB,
TIpe3eHTaln, 10KJIa0B,
myOnuKanuii mo pesyabTaTaMm
MIPOBEACHHBIX UCCIICIOBAHIH
apaMeTpPOoB, 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(OPMAIIUU B pa3pese
npodeccHoHATEHOM
JEATEILHOCTH




CTpyKTypa U cojiep:KaHUe THCIUIIIHHBI
4.1. CTpyKTYypa JMCUHNJIHHBI

Buj yueGHoii padoThl Bcero uacosn 5 cemecTp 6 cemectp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 396 180 216
AyIUTOpHBIE 3aHATH 250 116 134
Jlexmmn 86 36 50
JlabopaTopHBIE 3aHATHS 164 80 84
CamocrosTenbHas paboTa CTYICHTOB 119 64 55
KonTtpons 27 - 27

4.2. Copep:xaHue THCHHUILIHMHBI
1. BBEAEHHUE

CoznepxaHue M 3amadyd (GHU3NUECKOM XUMHUH. METOIBI HCCIICNOBAHUS, WUCTOPUS PasBHTHA (H3HYECKOH
XMMHH U POJb OT€UECTBEHHBIX yUeHBIX. TepMHUHOIOTH. YueOHas IuTepaTypa.

2. XUMHNYECKAS TEPMOJMHAMUKA

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

[TepBoe Hawanao TepMOIUHAMHKH. TEepMOIUHAMHYECKUI CMBICI MOHATUH «TeIuoTa» u «padota». CBs3b
BHYTPEHHEI SHepruu, paboTel M TEMIOTH.  [IpHiIokeHHs MEepBOTO Hayala TEPMOAWHAMUKH K Pa3IMIHBIM
nporieccaM. M30XopHBIH, M300apHBIN, agna0aTHYeCKU W HM30TCPMUYCCKHAN MPOLECCHl. ODHTANBIUSA, Kak
(GYHKIMS COCTOSTHUA CHCTEMBI. CBSI3b MEXIy TEIIIOBBIMH 3P (QEeKTaMH P IIOCTOSHHOM 00BEMe M ITOCTOSTHHOM
JABIICHUH.

Tepmoxumus. TemnoBble 3PQEKTs] XUMHUSCKHX peakIud H (Pa3oBBIX IIEPEXOJOB M HUX OIBITHOE
ompeneneHue. 3aKOH MOCTOSHCTBA TEIUIOT peakiuu (3akoH I'ecca). Ilpunoxenue 3akoHa I'ecca k pacuery
TEIUIOBBIX A PEeKTOB peakuuu (ciueacTBus u3 3akoHa ['ecca). CTaHAapTHBIE TEIUIOTHI CTOPAHUS U 00pa30BaHMSI.
WnrerpanbHas v nuddepeHuanbHas TenIoThl pacTBOpeHus. Pacuer TemnoT ha30BbIX MpeBpaleH .

TemmoeMkocTh ra3oB. TemIoeMKOCTH CpeIHsSsI M HCTHHHAs, H300apHas W H30XOpHas. 3aBUCHUMOCTH
TEIUIOEMKOCTH OT PA3INYHBIX (GakTOPOB. IHTepHOISAIIMOHHbBIE YPaBHEHHUS.

3akon Kupxrodda. Pacuer temnoBeix 3(¢GeKToB HpH pasHbIX Temmneparypax. TaOiuipl CTaHAapTHBIX
SHTAJBIIHN.

OOpariMble TIpoliecChl Kak IIOCIENOBAaTENbHOCT COCTOSHUM paBHOBecHs. lIpuMepbl 0OpaTHMBIX W
HeoOpaTUMBIX mporeccoB. Mneampuerit mukn Kapro. [ToHATHE 0 MakcHManbHOW paboTe. Y CIOBHS MONTYYICHUSI
MaKcHMallbHO# paboTsl o nukiny KapHo. HepasenctBo Kiaysmyca. HampaBineHHOCTH pOIieccOB B MPUPOJIE.
OOpaTMOCTh XMMHUYECKHX peakiuii. Bropoe Havano tepMoanHaMuKH, ero ¢usudeckuii cmbici. [lonsaTne 00
sHTponuu. DOpMyIUPOBKM BTOPOro Hayala TEPMOAMHAMMKH, €rO0 MaTeMaTHdecKoe BbIpaxkeHHe. CBs3b
IIEPBOTO M BTOPOTO 3aKOHOB TEPMOJMHAMHUKH. PacueT SHTpONMHU HIEaTbHOrO ra3a M pealbHOTO BEIIECTBA.
Pacyer m3MEHEHHS HHTPONHUH PA3TUIHBIX MPOIECCOB M XUMHUYECKHX peakuuil. VI3MeHeHHe >SHTpomuu
M30JIMPOBAaHHOM CHCTEMBI M HalpaBIeHHOCTh Iporecca. CraricTuueckoe OOOCHOBaHHME BTOPOTO Hauaia
TEPMOAUHAMHUKH.

Tperuii 3akoH TepmoauHaMuki. Ilocrynar Ilnanka.

N30X0pHO-M30TEpMHUYECKHT M HM300apHO-M30TEPMUYECKUI ITOTEHINANBI, KaK KPUTEPHHM HalpaBlICHUS
nporecca. XMMHYECKOE CPOJICTBO pearupyromux BemiectB. CriocoObl pacyera M300apHOTO M HM30XOPHOTO
MOTEHIMAJIOB TpU Pa3iIM4HbIX Temmeparypax. Mertox Tewmxuna-llIBapumana. YpaBnenuss ['mbbca —
I'enpMrombia.

Xapakrtepuctuieckne — QyHKIMH. TepMonMHaMHUYECKHE  YpaBHEHHMsSI  COCTOSIHUS,  CBSI3BIBAIOIINE
XapaKTepUCTHUECKHe (YHKIMH C [apaMeTpaMH COCTOSIHHS CHUCTEMBI. XapakTepucTudeckue (QyHKuuu
peanbHOTO Tasa.

XUMUYECKM noTeHuuan. Pacdyer XuUMHUYECKOro MOTEHIMajla KOMIIOHEHTa B ra3ax M pacTBOpax.
[IpencraBnerne o0 JETy4ecTH M AaKTHBHOCTH BemiecTB. Ko3(h(dUIMEHT aKTUBHOCTH. 3aBHCHMOCTH
KO3 HIHEHTa aKTUBHOCTH OT KOHIIEHTPAIMX. MeTO bl pacueTa JeTy4eCcTH. Y paBHEHHE COCTOSHHS peaTbHBIX
ra3os.

3. ®PA30BOE PABHOBECHUE

dazoBrle niepexoasl 1 u 2 pona. TepmoauHaMuka (a3oBEIX paBHOBecHi. CBs3b MEX/y TEIUIOTOH (ha30BOTO
nepexojia, TEMIIEpaTypoil M aaBieHueM. YpaBHeHue Kiaysmyca — Knameiipona anst pasnuusbix (azoBbIx
MePEXo0B.

[onstue "¢aza", "xommoHeHT", "He3aBUCHMBIH KOMIOHEHT", "crenens cBoOoabl". IIpaBuno ¢a3 'ubdOca.
dazoBble auarpamMmbl. JluarpaMMbl COCTOSIHMS OJHOKOMIIOHEHTHBIX cucTeM. llpuMeHeHme mpasmia (a3
I'm66ca k fuarpaMMe COCTOSIHUSI OTHOKOMIIOHCHTHOM CHCTEMBI.




[Mpumenenne npaBwia (a3 Kk OMHApHBIX cHCTeMaM. J(MarpaMMbl COCTOSHHSI JIByXKOMIIOHEHTHBIX CHCTEM.
TBépasre pacTBOphl. JmarpaMMbl IUTaBKOCTH JJISI KOMIOHEHTOB HEOTPAHWYEHHO PACTBOPUMBIX B JKHAKOM H
TBEPIOM COCTOSHHSX. J{MarpamMMbl COCTOSHHSI C OOpa30BaHMEM XHMHYECKOTO COCIMHEHUS, IUIaBSIIEroCs
KOHTPY?HTHO W MHKOHTPYIHTHO.

TpexxoMITOHEHTHBIE CUCTEMEIL. | padrueckoe BRIpaKeHHE COCTaBa.

4 XUMHUYECKOE PABHOBECHE
Xumndeckoe paBHOBecHe. TepMOJMHAMUYECKHE YCIOBHUSI XMMHYECKOTO PAaBHOBECHS. 3aKOH JEHCTBUS

Macc. KoHcTaHTBI paBHOBECHS] XUMHUYECKHX PEAKLUI U CIIOCOOBI MX BBIPAYKEHUS Yepe3 MapluuaibHOe AaBIeHuUe,
KOHLEHTPALMH, JIETYYECTH, aKTMBHOCTH pearupyromux BemecTB. CBsi3b MEXAY KOHCTaHTaMH pPaBHOBECHS.
[paBuno Jle-1llatense. CriocoObl SKCIEPUMEHTAIBHOTO ONpPEAEICHH KOHCTAaHThI paBHOBECHUS. 3aBHCUMOCTH
KOHCTaHTBHl PAaBHOBECHS OT JaBICHHSA. XHMMHUYECKOE PaBHOBECHE B TETEPOreHHBIX cUcTeMax. KoHCTaHThI
PaBHOBECHSI TETEPOTCHHBIX CHCTEM. BBIpaK€HHWE KOHCTAHTBI PAaBHOBECHS uepe3 CTENEeHb JUCCOLMALIIH.
JlaBiieHne ¥ TeMIepaTypa IUCCOLUALIH.

YpaBHeHHe W30TepMBl XuUMH4eckol peakiun. CranmaptHas cBoOomHas sHeprusa [nObca. Tabmmma
CTaHIAPTHBIX TEPMOJANHAMUYCCKHX (DYHKLHUHA U ee HCII0JIb30BAaHUE IIPH pacdyeTaXx KOHCTAHTHI PABHOBECHSI.

3aBHCHMOCTD KOHCTAHTBHI PAaBHOBECHS OT TeMIlepaTypbl. M306apa u H30xXopa XUMUYECKOH peakiuy BaHT-
TFodda. Pacuer KOHCTaHTHI PABHOBECHSI XMMHYECKON PEaKIIMH [IPU Pa3IMYHBIX TEMIICpaTypax.

5. PACTBOPBI

Tepmunonorus. OOmias XapakTepUCTHKa pacTBOpOB. [lapuuaibHble  MOJIbHBIC BEJIMYUHBI U HX
3Ha4YeHHE B TEPMOIMHAMHUKE PACTBOPOB. 3aBUCHMOCTh PABHOBECHBIX CBOMCTB PacTBOPOB OT XHMHUYECKOTO
MOTEHIMAaJa U APYruX BeauuuH. YpaBHeHue [ m66ca-/{rorema.

WneansHbie pacTBopsl. [IpenensHo pazbaBneHHbIe pacTBOphl. YpaBHeHus Payns u ['enpu. PactBopumocTts
ra3oB.

KommratuBable cBoiicTBa pacTBopoB. [loHmkeHHE TeMmepaTypsl 3aMep3aHusl | IIOBBIIICHHUCE
TEMIIepaTyphl KUIeHUs pacTBopoB. OcMoc 1 ocMoTHuYecKkoe aaBieHue. OnpeneneHne MONeKyIsIpHOH Macchl U
CTETICHN AWCCOLMAIMN PAacCTBOPEHHOI'O BelecTBa. PacrpeneneHne pacTBOPEHHOTO BEIIECTBA MEXIY IOBYMS
HECMEIINBAIOLINMHUCS PACTBOPUTEIAMH, KO3(GOHUIMECHT pacipeaeieHust. DKCTPAKIUSI U3 PaCTBOPOB.

Peansnble pacTBOpHI. [lonoxuTenbHBIE M OTPHULIATEIBHBIE OTKIIOHEHNUS OT 3aK0oHa Payns. 3akoHOMepHOCTH
o01Iero JaBiIeHus napa JeTydux cmeceid. 3akonsl Konosanosa. CoBepIICHHBIE U PErYIISPHBIE PACTBOPBL

6. KHHETUKA XUMHWYECKHUX PEAKIIUI
®opmanbHas KuHeTHKAa. OCHOBHOW 3aKOH KHMHETHKH. CKOpocTh XuMHYeckoi peaxmuu. KoHcraHTa

CKOPOCTH M KHHETHYECKHH MOpsnok peakiuu. KuHeTndeckoe ypaBHeHue. [loHATHE >7I€MEHTapHOTO akKTa
peakuuu. [IpocTeie peakiuu. Knaccudukaius npocTbiX peakiyii o MoJeKyJISPHOCTH.

Kunernka HeoOpaTUMBIX peaknuii epBOro, BTOPOT0, TPETHETO U M-HOTO MOPSIIKOB.

Metozs! onpeneneHus NOPsAKOB PEaKIUH.

3aBUCHMOCTh CKOPOCTH peakuuu oT Temrieparypsl. IIpaBmno Bant-IT'odda m ypaBHeHme AppeHuyca.
TemmepatypHblii K03()(UIMEHT CKOPOCTH. DHEpPrusl akTUBaIWM XMMHUYECKOH peaknuu. CrocoObl pacuera
SHEPIrUU aKTHBALUU.

CrnoxHble peakmuu: oOpaTuMble, NapajulelbHble, IOCelI0oBaTeNbHbIe, conpspkeHHble. [loHATHE O
TuMuTHpytone craguu. DoToXUMHUYECKHe peakiuu. 3aKOH SKBUBAJICHTHOCTH OiHINTeHHA. KBaHTOBBIN
BBIXOJI. XHMHYECKOE JEHCTBHE U3IIy4eHUM BBICOKMX »dHepruil. Pamnonu3 Bopasl. LlemHble peakuuu.
Oco0OeHHOCTH KHHETHKH LEMHBIX peakuuii. [IpocTeie u pa3BeTBICHHbIE IIei. BO3HHKHOBEHNE M OOPHIB IETIEH.
Ponbs paaukanos.

Teoperuueckue NpeACcTaBIEeHUS] XUMUYECKON KUHETUKHU. Teopun akTHBUPOBAHHOI'O KOMIUIEKCA U aKTUBHBIX
cronkHoBeHMH. Teopust abcomoTHbIX ckopocreid. Crepuueckuil  ¢dakTop. OHTPONMHHBIA  (akTop.
AKTHUBHPOBaHHBII KOMIUIEKC. VICTUHHASA SHEPTUs aKTHUBALlUU XUMHUYECKON pPEeaKIUH.

7. KATAJIN3

Karamurnueckue peakiuu. MexaHusM peakuuid. [1onoxuTenbHBIH ¥ OTpULIATENbHBIA KaTanus. OOmme
cBolicTBa KaranusatopoB. VHruOuropsl. IIpomoropsl. OTpaBieHHEe M CTapeHHE KaTalu3aTopoB. BimsHue
KaTaJn3aTopa Ha SHEPTHIO aKTHBAIUH.

T'omorennsiit karanus. Teopusi romoreHHoro kartanu3a. Pojb MpoMeXyTOUHBIX MPOJIYKTOB. M3mMeHeHue
SHEPIUH aKTHBALMH ITPH TOMOTEHHOM KaTaJln3e.

I'eteporennsrii karanu3. OCOOCHHOCTH KaTalW3aTOPOB Ui TETEPOTEHHOTO KaTaiau3a. BUABI TBEPIBIX
KaTaJn3aTOPOB M CHOCOOBI MX MONTydeHHsI. MeXaHN3M IreTeporeHHO-KaTaTUTHIECKUX peaknnii. Ousudueckas u
xuMHudeckas ancopoums. uddy3nonHas u KHHETHYECKas 00JacTH MPOTEKaHUs TETEPOTreHHOrO KaTaau3a.
W3MeHeHMe sHEepIruu Npu reTeporeHHoM KaTanuse. VIcTuHHAs U KaXKyliasicd SHEpruU aKTUBAIMK FE€TePOreHHO-
KaTaJIUTHYECKUX PeaKLuil.

8. QJIEKTPOXUMMUSA




PactBopsl 3nekTponuToB. Teopus 3ICKTPOTUTHYCCKON TUCCOIMAlMN AppeHuyca U e€ OrpaHHYCHUS.
OCHOBHBIE TIOJIOKEHHUSI TEOPHUHM CHIIBHBIX JJIEKTposiuTOB. MonHas arMmocdepa. KoHcTanta u cremneHb
JVICCOIMAITIH 3JICKTPONUTOB 3akoH pas3BeneHHs OcTBanblna. AKTHBHOCTh M KOI(D(UIIMEHT aKTHBHOCTH.
Wonnas cuna. [IpaBrino HoHHOI critbl. 3aBHCHMOCTB KO3 (HUIIEHTa aKTUBHOCTH OT HOHHOM CHIIBL.

YaenpHast W MOIIpHAs DJICKTPUYECKHE IPOBOAWMOCTH, 3aBHCHMOCTh WX OT DPa3IUYHBIX (DakTOpOB.
OKBHUBaJCHTHAs  JJIEKTPONPOBOAHOCTH TPH  OECKOHEYHOM  paszOaBimeHuH. [IOIBMKHOCTE  HOHOB.
OnexrpodopeTnueckoe M peslakCalliOHHOE TOPMOKEHHE HOHOB. JCTaeTHBIH MEXaHW3M IIepeHOca HOHOB
THIIPOKCHUIIA U THIPOKCOHUs. Yuncna nepeHoca HOHOB. [IpakTHueckoe MPUMEHEHHE H3MEPCHHUN IEKTPHYCCKON
MIPOBOJTUMOCTH.

DIEKTPOIHBIC MPOIIECChI, TAIbBAHUUCCKUE JJIEMCHTHI. BO3HUKHOBEHUE MOTCHIMANIA HA TPaHUIE ABYX (as3.
CrtpocHHEe NBOMHOTO AJIEKTPUUYCCKOTO CIIOS HAa TPaHMIIC METaI-pacTBOp. YpaBHeHus HepHcra uis pacuera
anektpogHoro moteHnuana u DJ[C. XuMuYeckne M KOHIICHTPALMOHHBIC TaJbBAHUYECKHUC 3JICMEHTHI.
Onektponsl | u Il poma, ra3oBble 3JEKTPOIBI, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC (PEIOKC) JIICKTPOJBI.
CraHzmapTHBIE 3JIEMEHTHI ¥ SJIEKTPOIBI. DIEKTPOXUMHUUECKUE IIETTH.

TepMonnHaMuka TaJbBaHHYIECKOTO dJeMeHTa. lcmomp3oBaHue ypaBHeHHH [ 'mOOca-I'empMrompna mms
pacueTa TeTIOBEIX 2P(PEKTOB IMEKTPOXUMHUECKON PEaKIIUH U TaThbBAHMIECKOTO YJIEMEHTA.

5. | O6pa3oBaTejbHbIE TEXHOJIOTHH

ITpn monroToBKe CENUAINCTOB-XUMHKOB HCTIOJIB3YIOTCS CIEAYIOIIHE OCHOBHBIE (DOPMBI TPOBEICHUS
Y4eOHBIX 3aHATHI:

- HHTEPAKTUBHBIE JIEKIHH;

- JIEKIUH Npecc-KOH(pEPEHINH;

- TPEHHHTH M CEMUHAPBHI [IPO Pa3BUTHIO NPO(ECCHOHANBHBIX HABBIKOB,;

- IPYNIIOBBIE, HaY4HbIE JUCKYCCHH, 1e0aThl

6. | Ucmoab3yeMble pecypchl HHPOPMATHOHHO-TETEKOMMYHUKAMOHHOI ceTn «Internet; magopmanuonnbie
TEXHOJIOTHH, MPOrPAMMHbIE CPEJACTBA M HH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBbI

HNudpopmanuoHHoe odecnieyeHue
6a3bl TaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE  MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas anextpoHHas Oubimoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHast OHMOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas 6udmmoreka Poccuiickoit rocyrapcTBeHHOM
6ubnuoTexu

7. | ®opMBbI TeKYIero KOHTPOJIs

TECTOBBIH KOHTPOJIb, KOHTPOJIBHBIE PA0OTHI, KOJUIOKBUYMBI

8. | ®opma NPOMEKYTOUHOTO0 KOHTPOJIsI

3auer, SK3aMeH

Pa3pa6oTunk: K.T.H., mpodeccop kadenpsl xumun Apyakosa P.JL.
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