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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIITUHBI

Leab ocBOEHUS TUCIUIUIMHBI: OOECIICUUTH MOJIHOE YCBOSHHE TEOPETUUYECKUX OCHOB OOIIeH XWu-
MHH, XUMHH 3JICMCHTOB U UX COG)IHHGHHﬁ; q)OpMI/IpOBaHI/Ie y CTYJIGHTOB r[epBoro Kypca HAaBBIKOB CaMOCTO-
SATETLHOTO BBIMOJIHEHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTOB U 0000IIeHUST HAOII0JaeMBIX Pe3yib-
TaTOB.

3agaun:



- IOJIy4UTh 0a30BBIE MTPEJICTABICHUS 00 OCHOBHBIX pa3/iesiax TEOPETUYECKON U MPUKIAIHON XUMUH,

- UMETh IPEJICTABICHUE O POJIM XUMHHU B Pa3BUTUU TPAAMIMOHHBIX U CO3JAHUHM HOBBIX OTpaciey
HAyKU U TEXHUKHU, MOTYYCHUH XMMUYECKUX BEUIECTB U3 MPHUPOJHBIX OOBEKTOB MM MyTEM CHHTE3a, Pallno-
HATHPHOM UCTOJIb30BaHUU MPUPOTHBIX OOTATCTB, OXpaHEe OKPYKAIOIICH CPEIbI;

- U3YYUTb OCHOBHBIE MIOHATHUS U pa3/iesbl o0LIel XUMUH;

- BIIaJIeTh HH(OpMAIIHEl O CTPOSHUU aTOMOB, MOJICKYJI, O IPUHIIUIIAX ONUCAHHSI XUMUYECKOU CBSI3H,

- YCTaHABIIMBAaTh JIOTUYECKHUE CBS3M MEXKAY IOJOKEHUEM 3JIeMEHTOB B llepnonnueckoi cucreme u
XUMHYECKUMH CBOMCTBAMHU BEIIECTB;

- Ha OCHOBE TEOPETUYECKUX 3HAHUM OLIEHUBATh BO3MOKHOCTH IPOTEKAHUSI T€X WJIM UHBIX PEaKIUM;

- IPHOOPECTH HABBIKK PabOTHI B XUMUYECKOW Jaboparopuu, MpaBmiia OOpalIeHUs] ¢ XUMHYSCKUMHU
peakTHBaMU U NOCYJI0M;

- 000CHOBaHHO BBIOMPATh COOTBETCTBYIOIIUNA METOJI UCCIICIOBAHUS JJIsl PEIICHUS TPAKTUICCKHX 3a-
nau;

- YMETh CAMOCTOSITEIHHO padoTaTh ¢ Y4eOHOM, HAYYHON U CIPABOYHON JIHTEpaTypoi, Bectu uH(Op-
MalMOHHBIN TTOUCK.

2 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunimHa oTHOcUTes K 0a30Boit yacTtu 010ka [l «lucuumiuael (MO TN )»

[IpepexBU3UTHI IUCUUILIUHBL: Omcymcmeyom

[TocTpexBuzuthl nucuuriunbl: b1./1.b.14 Bezonacnocmo scuznedesmenvrocmu, b1.J[.5.17 Ochogol
NPOEKMHOU  0esimebHOCMU, 00uecmeeHtble NPOeKMbl U  MeXHOI02uYecKkoe NpeoOnpUHUMAmMenbCmao,
b1.J1.5.20 Mamepuanvt snexmponnoti mexnuxu, b1.J[.5.21 @u3zuueckue ocrosvl snekmponuxu, b1./].B.1

HCZHOS]ZeKn’lPOHMKd

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCHUILINHE

Hpouecc HU3YHUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/IC CJICAYIOIIUX PE3YyJIbTATOB O6y‘leHI/IH

[Inanupyemble pe3yabTaThl
00y4eHHUs M0 TUCIUILINHE,

Kon n HamMmeHOBaHUE Kon n HauMeHOBaHME MHIUKATOPa
. XapaKTEPHU3YIOIINE TAIbI
dbopMUpyEeMbIX KOMIETSHIIHIHA JOCTHKEHHS KOMITCTCHIINHT
(dbopMupOBaHUS
KOMIICTEHIUI
OIIK-1 Cnocoben OIIK-1-B-2 3HaeT ocHOBOMIOIAraroIme 3HaTh:
HCIIOIb30BaTh IIOJ0KCHHS, 3aKOHBI (PU3UKU, XUMUU U MATEMATUKH JUIsI |- TEOPETUYECKUE OCHOBBI
3aKOHBI U1 METOJIbI pEIICHUS] MHKEHEPHBIX 3a71a4 B 00JIaCTH XHMUH, HEOOXOIHMMEIE Ha
€CTECTBEHHBIX HAYK U (U3UYECKUX OCHOB DJIEKTPOHUKU MpaKkTUKE TMpU PpEUICHUU
MAaTEMaTUKU ISl PEIIECHUS OIIK-1-B-5 3naet ocHOBOMOJIararomme KOHKPETHBIX 3a7a4 B IMpPO-
3a/1a4 UHKEHEPHOU 3aKOHBI (PU3UKHU, XUMUH U MATEMATUKH IS |[[eCCe U3YUYCHHUS BEIIECTB U
JIeITCILHOCTHU pEIICHUS] MHKEHEPHBIX 3a71a4 B 00J1aCTH XUMUYECKHX TPOIECCOB B
aHAJIOTOBOM U IU(POBOI AIEKTPOHUKHU npodeccuoHanbHOi  Jes-
TENBHOCTH,

- CBOIMCTBa XMMHUUYECKHUX
D3JICMCHTOB U UX
COE€IUHEHUH,
COCTAaBJISIOIINX
KOHCTPYKLHMOHHBIE
MaTepUaIbl.
YMerb:

CaMOCTOSTEIBLHO ocy-
LIECTBIISITh OCHOBHBIE IIPHU-
€Mbl paboThl B XUMUYECKOM

3



KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

Kox n HaumenoBauue
bopMHUpPYyEMBIX KOMITETCHITHI

[Inanupyemblie pe3ybTaThl

00y4eHUs 10 AUCIUTUINHE,

XapaKTEPHU3YIOIIKE ITAIbI
dhopmMupoBaHHS
KOMIICTCHITUIN

nabopaTopuu;

-IPUMEHATh  TOJYYCHHBIC
3HAHHUS 10 XUMHH IPH pe-
IICHUU TMPAKTHYECKUX 3a-
Jad.

Baanern:

HABBIKAMH BEICHHS
XHMHYECKOI'O
9KCIIEPUMEHTA,
HEOOXOIUMBIMH JUISI
BBITTOJIHEHHS
TEOPETUIECKOTO U
HKCIIEPUMEHTAIBLHOTO
HCCJICAOBAHUS, YTOOHI B
JAIbHEHIIIEM peIaTh
BONIPOCHI B chepe cBoeH
podecCHoHaIbHOM
JICATCIBLHOCTH. ..

4 CTpyKTYpa U colepKaHHue TUCUUIINHBI
4.1 CTpyKTypa THCHHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISIET 4 3a4ETHBIE €IUHUIIBI

(144 akagemMudecKux vaca).

TpynoeMKoCTs,
Bun pabotsr aKaJeMHUECKHX 4acoB
1 cemectp BCETO
Oo0mast Tpy10éMKOCTh 144 144
KonrakTHas padora: 35,25 35,25
Jlexuuu (JI) 18 18
Jlaboparopusie paboTsl (JIP) 16 16
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 108,75 108,75
- camono02o0moeKa (npopabomka u nOGMopeHue N1eKYUoHHO020 Mamepuania u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- N10020MOBKaA K 1a00PaAMOPHLIM 3AHAMUIM,
- H0020MOBKA K PYOEHCHOMY KOHMPOIIO, IK3AMEHY.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3K3aMeH
3a4er)

Paznensr AUCHUIUINHBI, U3y4YaCMBbIC B 1 CCMECTPC

KomnuectBo yacos
Ne ayJIMTOpHas
HanmenoBanue pa3nenon BHeEay/I.
paznena BCET0 abota AGora
a |m|ap| P
1 OCHOBHBIE TTIOHATHUA M 3aKOHBI XUMHUU 22 2 4 16




KonunuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAuToprad BHEAy/I.
paznena BCETo abota
T 113 | Jip paborta
2 CrpoeHnue aTomMa v MepuoANYECKUI 3aKOH 16 2 - 14
3 OCHOBBI XUMHYECKOW TEPMOAMHAMUKHI 12 2 - 10
4 XUMHUECKasi KHHETHKA U XUMHUECKOE PABHOBECHE 20 2 2 16
5 PactBopb1 20 3 4 13
6 OKHCJIMTEIEHO-BOCCTAHOBUTEJIHHBIC MTPOIIECCHI 16 2 2 12
7 OCHOBBI JIEKTPOXMMHUYECKUX ITPOLIECCOB 22 3 2 17
8 Koppo3sus u 3anmra METauioB OT KOPPO3UHr 16 2 2 12
Hroro: 144 18 16 110
Bcero: 144 18 16 110

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pa3nea 1 OcHoBHBIE NOHATHSA H 3aKOHBI XUMHH

MecTo XMMUHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAlpPaBICHUS PAa3BUTHS XMUMHUUYECKOM
HayKH. XuMmudeckas Gopma IaBrkeHus mMarepud. OCHOBHBIE XUMUYECKUE TOHSATHS: aTOM, MOJIEKYJia, MPo-
CTO€ BELIECTBO, XMMHUUYECKOE COEAMHEHHE. XUMUUECKUM dJ1eMEeHT. ATOMHas Macca. MoneKyJsipHas macca.
Mouib, MOISIpHAst Macca, MOJISIpHAs KOHLEHTpalKs BELIECTBa.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIDHOIO YY€HHsA. 3aKOHbBI: COXPAHEHHUs, KPAaTHBIX OTHOILEHUH,
IIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOrajgpo. DKBUBAJIECHT U 3aKOH SKBHUBaJIeHTOB. [lo-
HATHE O XMMHUYECKOH cucteme U crocobax e€ onucanus. daza, koMnoHeHT. [ OMOreHHbIE U reTepOreHHbIe
cucreMbl. OYHKIIUU COCTOSIHUS U IAapaMETPbl COCTOSHUS cUcTeMbl. ['a3oBbie cucTeMbl. ['a30Bble 3aKOHBI.
WneanpHeblii ra3. YpaBHenue MenneneeBa — Knaneiipona. [lapuuansHoe naBiieHue rasa B CMECH, OTHOCH-
TeJIbHAas! INIOTHOCTh ra30B. JKUAKUE CUCTEMBI.

Paznen 2 CTtpoeHue aToMa u NePpHOANYECKUI 3aKOH

DKcrepruMeHTabHbIE OCHOBBI COBPEMEHHOM TEOPUH CTPOCHUS aToMa. SIpo U 3eKTpoHHas 000104-
ka. [lyanusm B noBeneHnn MUKpodacTull. BoiaHOBas npupoja aieMeHTapHbIX YacTull. YpaBHeHue e bpoii-
75, IpUHIMN HeonpezaeneHHocTu ['elizenOepra. Atom Bojopona. KBaHToBoMexaHMueckas MoOJI€Ib aroMma.
OpnnoanexkTponHsblii aToM. BonHoBoe ypaBHeHue Illpenunrepa. KBantosble uncina. CMBICI KBaHTOBBIX YM-
cesl. ATOMHbIE OpOMUTaIU. DHEPreTHUYeCKUe YPOBHHU AJIEKTPOHA B OJHO3JIEKTPOHHOM aTrome. MHOrosek-
TpoHHBIN aToM. [IpuHiumn [laynu 1 eMKOCTb 3JeKTpoHHBIX 00osouek. [IpaBuno XyHia U NOpsIoK 3amoiHe-
HUS aTOMHBIX opOutaneil. [lpunuun nHaumensieit suepruu. [Ipasuno KineukoBckoro. CTpoeHHe 3IEKTPOH-
HBIX 000J104eK 371eMeHTOB. [IeproANYHOCTh CTPOEHUS IEKTPOHHBIX 000soueK. [oTeHansl HOHU3aMK U
CPOJICTBO K 3JIEKTPOHY aTOMOB, paJNyChl aTOMOB U HOHOB B 3aBUCHMOCTH OT TTOJIOKEHUSI DJIEMEHTa B MEepu-
OJIMYECKON CUCTEME. DIIEKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKUX YJIEMEHTOB.

Cymnocts [lepuonnueckoro 3akoHa. CoBpemeHHas untepnperanus [lepuoauueckoro 3akona. Tu-
MIUYECKUE DJIEMEHTHI. V3MeHeHne Ba)KHEHWIIMX CBOMCTB RJIEMEHTOB IO IpylIaM M IEpUOAAM IEPUOAHYE-
ckoil cucreMsl. O6meHayuHoe u punocodckoe 3HaueHue [lepuoanueckoro 3akona J[. . Menneneena.

Pa3zgen 3 OcHOBBI XMMHYECKOH TEPMOAMHAMUKHT

DHepreTuyeckue XapakTepUCTUKU XUMHUYecKux peakuuil. IlepBoe Hauano tepmomunHamuku. [Ipe-
BpaIlEHUs SHEPrUH U paboThl B XUMHUYECKUX Tpoueccax. Tepmoxumus. [lonstre 06 sHTampnuu. DHI0- U
AK30TepMHUUECKHE peakiuu. 3akoH ['ecca. CTaHAApTHOE COCTOSTHUE U CTaHAApTHAS DHTAJBINS 00pa30BaHUs
BemlecTBa. Pacuersl TemnoBbix 3¢ dexToB peakiuil. Bropoe Hayano tepmoannamuku. [loHsiTue sHTpONUu.
OneHka 3HaKa M3MEHEHHUs PHTPONHMM B XMMHUYECKUX peakuusx. JHeprus ['mb0Oca. YMeHbIIeHHE YHEPrUU
I'n66ca xkak TepMOJUHAMUYECKUNH KPUTEPUH BO3MOXKHOCTH CaMOIPOHM3BOJIBHOIO MPOTEKAaHUs Ipoliecca B
3aKpbIThIX cucTeMax. CtanaapTHoe u3MeHeHue sHepruu ['md6ca B peakiyu. 3aBUCUMOCTb U3MEHEHHUSI SHEP-
ruu ['u60ca oT Temreparypsl, JaBI€HUS U KOHLEHTPAIMH pearupyronmx Beuiects. Poib sHTaNbIURHOTO U
SHTPONUITHOTO (H)aKTOPOB B ONpEeIEHUU HalpaBIeHHs IpoLIecca.

Paznen 4 Xumuueckasi KHHETHKA H XHMHYeCKoOe paBHOBecHe

CKOpOCTh XUMHUYECKON peakiiu U (HaKTOPhI €€ Ompeesatone. 3aBUCUMOCTh CKOPOCTH PEAKIIUUA OT
KOHIIEHTpaluu peareHToB. Kunetnueckoe ypaBHenue peakuuu. [lopsnok peakuuu, [Ipasuno Bant-T'odda.
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KoHcTaHTa CKOPOCTH peakuu U €€ 3aBUCUMOCTh OT TeMIEpaTypbl. JHEPrus akTUBALUK. Y paBHEHUE Appe-
HUyca. DHepreTuyeckas auarpaMma peakuuu. [lonsTue o MexaHusme peakumu. MoeKyIsspHOCTh PEAKIUH.
Karanu3 u xatanuzaropsl. UTHTrHOUTOPBI 1 HHTUOMPOBAHHE.

Xumuueckoe paBHoBecre. OOpaTuMbie 1 HeOOpaTUMbIe XUMUYECKKE peakiui. CoCTosHIE paBHOBE-
CHS ¥ IPUHIIUI MUKPOCKOIMYECKON 00paTUMOCTH peakiuu. Kunetnueckuil 1 TepMOAMHAMUYECKUH MOIX0-
Ib1 K OMTMCAaHUI0 XMMUYECKOTO paBHOBecHs. KOHCTaHTa XUMUYECKOTO PABHOBECHSI U PA3IIUYHbIE CIIOCOOBI €¢
BbIpakeHHs. CBsA3b KOHCTAHTHI XMMHYECKOTO PABHOBECHUS CO CTaHAAPTHBIM M3MEHEeHHeM sHepruu ['ud0oca.
CMmenieHre XMuMUYECKOTr0 paBHOBecHs ITpU u3MeHeHuu ycioBuil. [Ipuniun Jle [larense.

Paznen S PacTBopbl

Peakumonnas cuctema, xummuueckas peakuus. [lonstue pactBopa. OOmie cBOWCTBa pealbHBIX pac-
TBOpOB. Buabl pactBopoB. CriocoObl BBIpa)KEHUS KOHIIEHTpAIMM PAcTBOPEHHOIO BEIIECTBA B PAcTBOpE.
ConpBatanus u e€ mexanusM. TemnoBoil 3¢ ekt pactBopenus. PactBopenne razoB, KpUCTALIHYECKUX Be-
LIECTB, KUAKOCTEN B Bojie. HeHacklllleHHbIe, HAChIIEHHBIE, IEPEChIIICHHbIE pacTBOPHL. [IponsBenenue pac-
TBOPUMOCTH. ODJEKTPOJMUTHI M HENIEKTPOJUTHL. DJIEKTPOJUTHYECKAs] AMCCOLMALMS KHUCIOT, OCHOBaHUM,
CPEIHUX, KHUCIBIX U OCHOBHBIX COJIEW C TOUKH 3PEHHS TEOPUH SJIEKTPOIUTHUECKON nucconumanuu. Hanpas-
JIEHUS. peaknuii MOHHOTO oOMeHa. CraOble AIEKTPOJMTHI, KOHCTAHTA TUCCOLMAIMU. 3aKOH pa30aBICHHUS
OctBanpaa. CunbHble 1eKTPOaUThl. CTeneHb qucconuanui. AKTUBHOCTh HOHOB U HOHHAs CUJIa. DJIEKTPO-
JUTHYECKas Auccoluanys Boabl. Bogopoausiii nokaszarenb. KuciaoTHO-OCHOBHBIE HHIUKATOPBI 1 MEXAHU3M
ux aeuctBus. I'uaponus u Buabl ruaponnsa. CTeneHb 1 KOHCTaHTa THAPOIIN3a.

Pa3znesn 6 OkucIuTeIbHO-BOCCTAHOBUTEIbHBIE ITPOLECCHI

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU. THIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Mertoab! mogbopa kodpdunreHToB. OKUCIUTENN U BOCCTAHOBUTENN. DKBUBAJICHTHI OKUCIUTENIEH U BOCCTaA-
HoBUTENEH. BnusiHue cpeabl M BHEIIHUX YCJIOBUM HAa XapaKTep OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAK-
UH.

Paznen 7 OCHOBBI 3JIEKTPOXUMHYECKHX NMPOLECCOB

MexaHu3M BO3HUKHOBEHUS JIEKTPOJIHOIO MOTEHLIMAla Ha TPaHULIe MeTall - pacTBop. CTaHAapTHbIE
3JEKTPOJIHbIE MOTEHIMAJbI, UX U3MEPEHUE C MOMOLIBI0 BOJAOPOIHOIO 3JeKTpoaa. YpaBHeHue Hepuera. Psn
HanpspkeHud MetayuioB. CTaHAapTHBIE OKHUCIIUTENIbHO-BOCCTAHOBUTENBHbBIE IOTEHIMAJIbI, HaIpaBieHUE
nporekanus OBP.

["anpBaHUYECKUE AIIEMEHTHl KaK UCTOYHHMKHU AJIEKTPUUYECKOW PHEPIUU. DJIEKTPOJBUKYILAs CUJa, €€
cBs3b ¢ sHeprueil [ mb60ca. KoHueHTpaimoHHbIE 21€MEHThL. AKKYMYJISTOPBIL.

DNEeKTpoIN3 pacTBOPOB U paciulaBoB BelecTB. Hanpsbkenue pasnokeHus u nepeHanpsixenue. [lo-
PAIOK PaspsiIKM MOHOB Ha JIEKTPOAAX. DJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KoinmdecTBEHHBIE 3aKOHO-
MEPHOCTH 3JIeKTpoiu3a (3akoHsl Papanes). [Ipumenenue snexkrponnsa.

Pa3nes 8 Koppo3us u 3amuuTa MeTalJIOB OT KOPPO3HH

Koppo3us meraninoB u crnaBoB. Knaccudukanus KOppo3HOHHBIX Cpejl, paspylleHHi U mpolec-
coB. [Toka3arenu ckopocTH Koppo3uu. XuMHuuyeckas (razoBasi) KOPpo3us: BUIbl U PA3HOBUIHOCTH. 3aKO-
Hbl POCTa TOJIIIMHBI OKCUIHBIX IUIEHOK. DJIIEKTPOXUMUYECKAsT KOPPO3Hs: MPUYUHBI U MEXaHU3MBI BO3-
HUKHOBEHUs. BiMsiHue pa3nuuHbIX (PaKTOpPOB Ha CKOPOCTh 3JIEKTPOXMMHUYECKON KOppO3HH. 3amura mMe-
TaJIOB OT KOppo3uu. PaninonanbHOE KOHCTpyupoBaHue. JlermpoBaHne MEeTaJUIMUECKUX MaTepuaios. 13-
MEHEHHUE COCTaBa U CBOWCTB KOPpPO3MOHHOH cpenbl. IIpoTexkropHas (aHoaHast) 3amuTa. 3allUTHBIE MO-
KPBITHS.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBanwne 1abopatopHbIX paboT Koz-so
pazgena JacoB

1 1 Texnnka 6€30macHOCTH. 3HAKOMCTBO € J1a00OpaTOPHBIM 2
00opyI0BaHUEM.

2 Ornpenenenne MOJISIPHOM MAacChl SKBHBAJICHTA MAarHHs B PEAKITUHU C 2
CEpPHOM KUCIIOTOM.

3 4 XuMuYecKasi KHHETUKA. PaBHOBECHE XMMUYECKUX PEAKIIHI. 2

4 5 CBolicTBa pacTBOPOB IEKTPOJIUTOB. 2

5 5 Bonopoansiii mokazaresns. [ 'uaponaus comneil. 2




No JIP Ne HaunmenoBanue 1abopatopHbIX paboT Kon-s0
paszzuena 9acoB
6 6 OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 2
7 7 ["ayibBaHWYECKUI PJIEMEHT. DJIEKTPOJIN3. 2
8 8 Kopposus Metainos. 3amura METauioB OT KOPPO3HUH. 2
HWroro: 16
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2.  Xwumus [DneKTpoHHBINA pecypc] : MmeToaudeckue ykasanus: coct. O. I1. Kymnapesa; - OpeH-
Oypr : ory, 2022. - 53 c. - Pexxum JIOCTYyIIa:
http://artlib.osu.ru/web/books/metod_all/174351_20220705.pdf

3. [Tonomapesa, I1.A., Xumus: 3agaunuk / I1.A. I[Tonomapera, O.1. bonasipesa, O.I1. Kymna-
peBa; OpeHnOyprckuii roc. yH-T. — OpenOypr : OI'Y, 2016. - 140 c. [DnexTpoHHBII pecypc].

4.  Tlonomapesa, [1.A., COOpHUK UHAMBHIYAIbHBIX 3aJaHUI 10 XUMHUU: METOJIMYECKUE YKa3aHUS
/ TI.LA. Tlonomapesa, O.U. bonapipesa, O.I1. Kymnapesa; OpenOyprckuii roc. yu-1. — Openoypr : OI'Y,
2016. - 75 c. [DnexTpoHHBII pecypc].

2.5.3 llepuoanyeckne U3AaHus

1. XKypnan Heopranuueckoil XxuMuu : xxypHai. — M.: APCMU.
2. Xumus u xu3Hb — XXI Bek: xkypHai. — M.: Arentctso "Pocneuars".

5.4 UnTepHeT-pecypchl

1. baza JaHHBIX TCPMOANHAMHWYCCKUX BCIIMYMH «I/IBTaHTepMO»Z
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
2. baza JAHHBIX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX IIOTCHIONAJIOB:
http://www.chem.msu.su/rus/handbook/redox/welcome.html
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. CocraBneHne 1 ypaBHUBaHHE XUMHYECKUX peakiuii: http://www.webgc.org...s-070603-1.html

. http://www.chem.msu.su/rus/elibrary/welcome.html. Dnextponnas 6ubnroreka y4eOHBIX MaTEpUAIIOB 1O
UMHU.

. http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE

CpaBO4YHbIC¢ CUCTEMbI COBPEMEHHBIX I/IH(l)OpMaIII/IOHHLIX TEeXHOJIOThii

1. Open Office/LibreOffice - cBoOOaHBIH OGUCHBIH MaKeT MPOTrpamMM, BKIIOYAIONIMNA B ceOs

TEKCTOBBI M TaOJMUYHBIA PENaKTOphl, PENAKTOp Ipe3eHTauuil U Jpyrue oQucHble npuioxeHus. s


http://artlib.osu.ru/web/books/metod_all/174351_20220705.pdf
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.chem.msu.su/rus/elibrary/welcome.html

MOJATOTOBKU TEKCTOBBIX JIOKYMEHTOB, OOpaOOTKM HSKCIEPUMEHTAIbHBIX pE3yJNbTaTOB U JIEMOHCTpAINH
MIPE3CHTALUMN.

2. Koncynbrantllmtoc [DneKTpoHHBIA pecypc]: 2JIEKTPOHHOE MEePHOINYECKOe U3AaHUE CIIPaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koncynbrant [nrocy, [1992-2023]. — Pexxum noctyna K cucreme
B cetu OI'Y st ycranosku cuctemsl: \\fileserverI\lCONSULT\cons.exe

3. ABTOMaTH3MpOBaHHAs WHTEpAaKTUBHAs cucreMa cereBoro tectupoBanus - ANCCT
(3apeructpupoBana B POCITATEHT, CBumerenbCTBO 0 TOCYJapCTBEHHOW PETHCTpAIldU MPOTPAMMBI IS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYyprekuii rocyAapCTBEHHBIM YHHBEPCUTET), PEKUM JOCTYTIA
- http://aist.osu.ru.

4. TlporpaMMHasi CHCTEMa TSl OpraHu3anuu Buaeo-koHdepeni-cas3u Webinar.ru

6 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne JUCHMIINHBI

Y4eOHbIe ayIUTOPUU IJIS MPOBENCHUS 3aHSATUH JICKIIMOHHOTO THUIA, CEMUHAPCKOTO THUIIA, IS
MPOBEJCHUSI TPYMIOBBIX W WHAMBUAYAIbHBIX KOHCYJbTAIllMil, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUYHOM
aTTecTaluu.

AyauTopuu OCHAIICHbI KOMIUJICKTAMU YYeHUYEeCKOM MeOen, TEXHUYECKUMU CPeICTBaMU O00yUYeHUS,
CIIy>KalllUMU JJIs1 IpeJCTaBlIeHNs yueOHOU nHpopManuu O0JIbIION ay JUTOPHH.

s mpoBeneHus 1a0OpaTOPHBIX 3aHATUN HCIONB3YIOTCA Jabopatopuu Kadeapbl XUMHH, OCHa-
IIEHHBIE HEOOXOMMBIM J1a00paTOPHBIM 000pyI0BaHKEM (JIAOOPATOPHBIE CTOJIBI, BBHITSDKHBIC IIKA(BI, KA~
GBI CcymuiIbHBIC, BECHl aHaJIUTHUECKHe, OaHU JabOpaTOpHbIC, TUCTHIUIATOP); XUMHUYECKOH MOCYI0oN u
IpeaMeTaMu JlabopaTopHOro oouxoja ( CHUPTOBKM, TUTEIbHBIE IIMIILBI, acOECTOBbIE CETKM, IITATUBBI,
MpeIMeTHBIE CTEKIA, TPOOUPKH, MUTETKU, MPOOKH, CTEKIISTHHBIE MAIOYKHU, MPOOUPKOAEpIKATEIH, INATeNH,
CKaJIbIICIIN, IKCUKATOPHI, OIOKCHI, SJICKTPUYECKHUE TUTMTKH, XUMUYCCKHE BOPOHKH, THIJIH, XUMHUECKHAE CTa-
KaHbl ¢ HOCUKOM €MKOCTBI0 200—-300 M 1 100 mu1, mepHblie munuHApsl Ha 10 M1, 50 u 100 mu, ctynku ¢ ne-
CTHKaMHu, OropeTku Ha 25 mi1, nunetku Mopa Ha 5, 10, 20 u 100 My, rpagyrpoBaHHbIE MEPHbBIE TUIIETKU Ha
1,2, 5 u 10 mn, mepubie koa0b1 Ha 100, 250 1 1000 mi ¢ mpoOkamu, kKoHHYeckue kojobl Ha 100 u 250 mur,
KareJbHUIIBL, TPYIIN); XUMUYECKUMH PEaKTHBAMHU.

[Tomemenue A CaMOCTOSITENBHON PaOOTHl O0YYaIOUIUXCS OCHAIIEHbI KOMIBIOTEPHON TEXHUKOIA,
nmoAKIoueHHON K cetu "HMHTepHeTr", W oOecrnedeHHeM JOoCTyla B DJISKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbsHyto cpeny OI'Y.


http://aist.osu.ru/

