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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Iesb OCBOGHUS NUCIMIUIMHBI: O0CCIIEYHTh MOJIHOE YCBOCHHE TEOPETUYECKHX OCHOB OOMICH XH-
MUU, XUMHUH DJIEMEHTOB U UX COCIWHEHUH; POopMHpOBAaHUE y CTYJICHTOB IMEPBOrO Kypca HAaBBIKOB CaMO-
CTOSITCJIBHOTO BBITTOJTHEHHS MPOCTEHIITMX XUMHUYECKUX SKCIEPUMEHTOB M 00OOIICHUST HAOIIOAaeMBbIX pe-
3yJIbTAaTOB.

3agaun:

- IOJIY9UTh 0A30BBIC IPEJICTABICHUS 00 OCHOBHBIX Pa3/ieiaX TEOPETUUECKON U MIPUKIATHON XUMHUH,

- UMETh MPEJICTABICHUE O POJIM XHUMHHM B Pa3BUTUU TPAJAUIMOHHBIX U CO3JaHUM HOBBIX OTpaciei
HAyKH U TEXHUKHU, MMOTYICHHH XUMUYECKUX BEUIECTB U3 MPHUPOIHBIX OOBEKTOB WIIM ITyTEM CHHTE3a, Pallyio-
HaJbHOM HCIIOJIb30BAaHUU ITPUPOIHBIX OOTATCTB, OXpaHE OKPYXKAIOIIEH CPE/Ibl;

- U3yYUTb OCHOBHBIC MOHATHS U pa3/ielibl OOIIeH XUMUU;

- BJIaJIeTh HH(pOpMaIel 0 CTPOSHUH aTOMOB, MOJIEKYJI, O IPUHITUIIAX OMUCAHUS XUMUYECKON CBSI3U;

- YCTaHABJIMBATh JIOTUYECKHUE CBS3M MEXKIY IOJO0KEHUEM IEMEHTOB B lleproanueckoi cucteMe U
XHUMHYECKHUMH CBOMCTBAMHU BEIIICCTB;

- HA OCHOBE TEOPETUYECKUX 3HAHHUI OLIEHUBATH BO3MOKHOCTH MPOTEKAHUS TE€X WJIU UHBIX PEAKLIHIA;

- MpUOOPECTH HABBIKK PAa0OTHl B XMMHYECKOW J1JaOOopaTOpuH, MpaBuiia OOpaIieHUs] ¢ XUMUISCKIMHU
peaKkTHUBaMu U IOCYOW;

- 000CHOBaHHO BBHIOMPATH COOTBETCTBYIOIINN METO/I UCCIIEIOBAHUS AJISl PEIICHUs TPAKTUUYECKHX 3a-
naq;

- YMEeTh CaMOCTOSATEIBHO paboTaTh ¢ Y4eOHOM, HAYYHON U CIPAaBOYHOM JIUTEpaTypoi, BecTu UH(Op-
MAaIlMOHHEBIN ITOUCK.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnurnnuna oTHOCUTCA K 0a30Boit yactu 6s10ka [l «luctuunmusel (MOIyIN)»

[TpepeKkBU3UTHI TUCIUILTAHBL: Omcymcmayom

[ToctpexBuzuthl nuctmriuiubbl: b1./[.5.13 bezonacnocms scuznedesmenvuocmu, b1.J[.b. 14 Quszuxa
KOHOeHcuposanHo2o cocmosanusa, b1 J[F.15 Hanosnexmponuka, bI1.J[.5.2]1 ®usuyeckue ocHo8bl

anekmponuku, b1.J71.5.22 Mamepuanvi 21eKmpOHHOU MEXHUKU

3 TpeGoBanus Kk pe3yabTaTam 00yYeHUsI M0 TUCHUILINHE

HpOLICCC HU3YyUYCHUA JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PEC3YJIbTATOB 06y‘-IeHI/I}I

[Tnanupyemble pe3yabTaThl

KO)] U HAMMCHOBAHUC KO)I U HAMMCHOBAHUC I/IHJII/IKaTOpa O6yquHH 110 JUCIIUIIIIMHE,
bopMUPYEMBIX KOMIETSHIIHIA TOCTIHDKEHHS KOMITETEHIINHU XapaKTePU3YIOIINUE TAIbl
(hopMHUpPOBaHKS KOMIIETEHITUN

OIIK-1 Cnocoben OIIK-1-B-1 3naer 3HaTh:
HCIIOJB30BATh IIOJIOXKCHUS, q)yH)IaMeHTaHBHBIe 3aKOHBI - TeOpeTI/I‘IeCKI/IC OCHOBBI XHWMUH,
3aKOHBI X METO/IBI MIPUPOJIBI 1 OCHOBHBIE (PU3UYECKUE U | HEOOXOAUMbIE Ha MPAKTUKE TpU pe-
CCTCCTBCHHBLIX HaYK 58 MATCMATHYCCKUEC 3aKOHBI IMCHUN KOHerTHBIX 3aga4 B HpO-
MaTEMATHKH TSl PEeIICHU 1[eCCe M3YUYCHHsI BEIIECTB U XUMUYE-
3aJ1a4 HHYKEHEPHOMN CKHX TIPOIIECCOB B TpodeccnoHalb-
ACATCIIBHOCTHU HOI71 JCATCIIbHOCTHU,

- CBOMCTBa XUMHUYECKUX JIEMEHTOB
M UX COCOUHCHUMN, COCTaBISIONINX
KOHCTPYKIIMOHHBIE MaTEPUAIIbI.
Ymern:

CaMOCTOSITEITLHO OCYIIECTBISITh
OCHOBHBIE IIPUEMBI paOOTHl B XUMHU-
YECKOH J1abopaTopuy;




Kox n HaumenoBauue
(bOpMHUPYEMBIX KOMITETCHITHI

KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHUA KOMIICTCHIINHN

[Tnanupyembie pe3ysbTaThl

0o0ydeHus 10 TUCIUTLINHE,

XapaKTEPU3YIOIIHE ITAIbI
(hopMUPOBaHUS KOMITETEHITHIA

-IIPUMEHSTH OJy4YeHHbIE 3HAHUS 110
XUMHH TPU PEIICHUU MTPAKTHICCKUX
3azad.

Baajgerb:

. HaBbIKaMU BEICHUS XUMHYECKOT0
HKCHEPUMEHTA, HEOOXOJUMbBIMH IS
BBITNIOJIHEHHS TEOPETUYECKOTO U
HKCHEPUMEHTAIHHOTO
UCCIIEJIOBAHHUSI, YTOOBI B
JaIbHENIIEM pelIaTh BOIIPOCH B
ctepe cBoeit npodeccrnoHanbHON
JeSITETBHOCTH. ..

4 CTpyKTypa U colepKaHHue IMCHUIINHBI

4.1 CTpyKTypa THCHHILIMHBI

OO0r111ast TPYA0EMKOCTb AUCIUILIMHBI COCTABIISIET 4 3aueTHbIe eauHuIlbl (144 akageMUYecKuX Jaca).

TpyrnoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX 4acOB
1 cemectp BCETO
O01mas Tpya10éMKOCTh 144 144
KonrakTHasi pabora: 35,25 35,25
Jlexumu (JI) 18 18
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 108,75 108,75
- camono02omoeKa (npopabomxa u nogmopenue 1eKYuoOHHO20 Mamepuaida u
mMamepuana y4eO6HUK08 U y4eOHbIX nocoOull;
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUIM,
- N0020MOBKA K PYOENCHOMY KOHMPOTIO, IKIAMEHY.
Bua utorooro KoHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3K3aMeH
3a4er)

Paznensr AUCHUIUINHBI, U3y4aCMBbIC B 1 CCMECTPC

KonnuecTBo wacoB
Ne HanmenoBanue pa3nenon ayAuTopHas BHEay/I.
pasnena BCETO pabota

T 13 | 1P pabota
1 OCHOBHBIE TIOHITHS ¥ 3aKOHBI XUMHUH 22 2 4 16
2 CtpoeHue aToMa U NEPUOINYECKUI 3aKOH 16 2 - 14
3 OCHOBBI XUMHUYECKOH TEPMOIMHAMUKHI 12 2 - 10
4 XuUMHUYeCcKass KHHETHKA U XMMHUYECKOE PAaBHOBECHE 20 2 2 16
5) PactBopbl 20 3 4 13
6 OKHCIIMTETbHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI 16 2 2 12
7 OCHOBBI JIEKTPOXUMHUYECKUX ITPOLIECCOB 22 3 2 17
8 Koppo3sus u 3anmra MeTajuioB OT KOPPO3UHr 16 2 2 12




KonnuecTtBO yacoB
Ne HanmMenoBanwme pasnenoB ayuTopHad BHEay/I.
paszena BCETO pabota aGoTa
|13 ]ap| P
Hroro: 144 18 16 110
Bcero: 144 18 16 110

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pa3zgen 1 OcHoOBHEBIEC MOHATHSA M 32AKOHBI XUMHH

MecTo XuMUU B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbBIE HAIPABJICHUS Pa3BUTUS XMMHUYECKON
Hayku. Xumuueckas Gopma aBrkeHuss Marepud. OCHOBHBbIE XUMHUYECKUE TMOHATHS: aTOM, MOJIEKYJsa, po-
CTO€ BELIECTBO, XMMHUYECKOE COEAMHEHNE. XUMUUECKUM 31eMeHT. ATOMHas Macca. MonekyispHas macca.
Mouib, MOJIsIpHAs Macca, MOJISIPHAs KOHLIEHTPALKs BELIECTBA.

OcHOBHbBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YY€HHUS. 3aKOHbBI: COXPAHEHHUs, KpaTHBIX OTHOILEHUH,
IIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOLIEHUH. 3aKOH ABOTafpo. DKBUBAJIEHT U 3aKOH 3KBHBaJIeHTOB. [lo-
HATHE O XMMHMUYECKOH cuctemMe U criocobax e€ onucanus. Pa3a, KOMIIOHEHT. ['OMOreHHbIE U T€TEPOreHHbIE
cucreMbl. OyHKIIMU COCTOSHUS U IapaMETPhbl COCTOSHUS CUCTEMBI. ['a30Bble cucTeMbl. ['a30Bble 3aKOHBI.
Wneanbnsiii ra3. Ypasaenne MenneneeBa — Knaneiipona. [lapuuanbHoe naBieHue ra3a B CMECH, OTHOCH-
TeJbHAas INIOTHOCTh ra30B. JKUAKUE CUCTEMBI.

Pa3znesn 2 CtpoeHue aToMa M NepHOANYECKUI 3aKOH

OKclepUMeHTalIbHbIE OCHOBBI COBPEMEHHOM TEOpUU CTPOEHUS aToMa. S11po U 3seKTpoHHas 000104-
Ka. JlyanusMm B IIOBEICHUH MUKPOYACTHILL. BOIHOBAsI IpUpPOJa 3JIEMEHTAPHBIX YaCTUL. Y paBHEHHE e bpoii-
75, IpUHIMUI HeompenesneHHocTH ['elizenOepra. Atom Bomopona. KBaHroBomexaHuueckass MOZEIb aToMa.
OnnoonexktponHblii atoM. BomHoBoe ypaBHenue [lpeaunrepa. KBanToBbie uncina. CMBICT KBAHTOBBIX YH-
cell. ATOMHbIE OpOMTaIN. DHEPreTHUECKUe YPOBHH 3JEKTPOHA B OJIHOANIEKTPOHHOM aToMe. MHOrosniex-
TpoHHbIN atoM. [Tpunuun [Taynu u eMKocThb 31eKTpoHHBIX 00o0siouek. [IpaBuno XyHaa v NOpsA0K 3an0IHeE-
HUS aTOMHBIX opOuTtaneid. [IpuHuun Hanmenseil sneprun. [Ipasuno Kieukosckoro. CTpoeHue 31eKTpoH-
HBIX 000JI04eK 3JIeMeHTOB. [lepnonyHOCTh CTpOEHMSI ANEKTPOHHBIX 00o0souek. [ToTeHnnansl HOHU3AMH U
CPOACTBO K 3JIEKTPOHY aTOMOB, PaJUyChl aTOMOB M MOHOB B 3aBUCHUMOCTH OT IIOJIOKEHHS DJIEMEHTA B IIe-
PHOJINYECKON cucTeMe. DIEKTPOOTPULIATENIHHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB.

Cymnocts [lepunoanueckoro 3akoHa. CoBpemeHHas nHTepnperanus [leprogudeckoro 3akoHa. Tu-
MUYECKUE AIeMEHThl. V3MeHeHne BaKHEHWIINX CBOMCTB 3JIEMEHTOB IO IpyMlaM U MepuojaaM Nepuoanye-
ckoii cucteMsl. OOmeHayyHoe U puiocodcekoe 3HaueHue [lepuoanyeckoro 3akona JI. 1. Menneneesa.

Paznen 3 OcHOBBI XMMHYECKOH TEPMOANHAMUKH

OHEepreTu4ecKue XapakTepUCTHKH XUMHYECKMX peakuuil. [lepBoe Hauano tepmonmHamuku. IIpe-
BpallleHUsl SHEPruu U paboThl B XUMUYECKHUX Mpoieccax. Tepmoxumus. [lonarue o6 sHTanbnuu. DHI0- U
9K30TepMHUUECKUE peakluu. 3akoH 'ecca. CTaHAapTHOE COCTOSHUE M CTaHAAPTHAS SHTAJIBIM 00pa30BaHUA
BemlecTBa. PacueTsl TemnoBbix 3 dekToB peakuuil. Bropoe Hauano tepmoauHamuku. [lonstue sHTponuu.
OrneHka 3HaKa U3MEHEHHUS SHTPONHMM B XUMHYECKUX peakuusax. JHeprus ['n06ca. YMeHblIeHUe SHEpruu
['nb6ca xak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CaMOIIPOM3BOJILHOTO MPOTEKaHHUS Mpoliecca B
3aKpBITHIX cucTeMax. CTtaHnapTHoe u3MeHeHue sHeprun ['nb6ca B peakiuy. 3aBUCUMOCTh U3MEHEHUs YHEP-
run ['ub6ca oT Temmneparypsl, AaBlIeHNs U KOHLUEHTPALMU pearupyoomux BemecTs. Poib sHTaNbNuiHOTO U
SHTPOINUIHOTO (PaKTOPOB B OINPECIICHNH HAIPaBJICHUs Ipoliecca.

Pazgen 4 XumMunyeckasi KHHETMKA M XUMHYECKOe PABHOBecHe

CKOpOCTh XUMHUECKOW peakiMu U (HaKTOphI €€ ONpeeNonue. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIIGHTpaluu peareHToB. Kunernueckoe ypaBHeHue peakiuu. [lopsaok peakiuu, [IpaBmio Bant-T'odda.
KoHcTaHTa CKOpOCTH peakliiy U €€ 3aBUCUMOCTb OT TEMIIEpPATypbl. DHEPrus akTUBaLMK. Y paBHEHUE Appe-
HUyca. DHEpreTudecKas auarpaMMa peakuuu. [lonsaTue o MexaHnsMe peakiui. MONEeKYyIsIpHOCTh PEAKIUH.
Karanus u xatanuzatopsl. UHTrHOUTOPHI 1 HHTUOUPOBAHUE.

Xumnueckoe paBHoBecue. OOpaTtumble 1 HeoOOpaTUMBbIe XUMUYecKHe peakuu. COCTOsSHUE paBHOBE-
CHSI ¥ IPUHIIUIT MUKPOCKOITUYECKON 00paTUMOCTH peakuuu. KuHetnueckuit 1 TepMOIMHAMUYECKHH MOJIX 0-
Il K ONTMCAHMIO XMMUYECKOTo paBHOBecHs. KOHCTaHTa XMMHUECKOr0 paBHOBECHSI U Pa3JIMYHbIE CIIOCOOBI €€



BbIpakeHHs1. CBsA3b KOHCTAHThI XMMHUYECKOTO PABHOBECHS CO CTaHAAPTHBIM M3MEHEeHHeM dHepruu ['udoca.
CwmenieHre XUMUYECKOr0 paBHOBECHS TPU u3MeHeHnu ycnoBuid. [Ipunnun Jle [laTense.

Pazgen S PactBopsl

Peakunonnas cucrema, xummuueckas peakius. [lonstue pacrsopa. O61mune cBoiicTBa peajibHbIX pac-
TBOpOB. Bujbl pactBopoB. CrocoObl BhIpa)KEHUSI KOHIIEHTPALMKM PACTBOPEHHOIO BELIECTBA B PACTBOpE.
ConbBaranus u e€ mexanusM. TernoBoit 3¢ ekt pacTBopeHus. PactBopeHue ra3os, KpUCTAIUIMUECKUX Be-
LIECTB, KUAKOCTEN B BoJe. HeHacklleHHbIE, HACBILLIEHHBIE, TIEPECHIIEHHbBIE pacTBOphI. [IponsBenenue pac-
TBOPUMOCTH. ODJIEKTPOJIUTHI M HEINEKTPOJIUTHI. DJIEKTPOJIUTHYECKAS] JUCCOLMALUSA KHUCIOT, OCHOBAaHUHU,
CPEIHUX, KUCIBIX U OCHOBHBIX COJIEM C TOUYKH 3PEHHSI TEOPUH SJEKTPOIIUTUUECKON Auccouuanuu. Hampas-
JIeHUsT peakiuii moHHOro oOmeHa. CnaOble ANEKTPONUTHI, KOHCTaHTa JUCCOLMANUU. 3aKOH pa30aBiieHUs
OctBanpaa. CuibHbIEC AMEKTPOIUTHL. CTENeHb JUCCOolMai. AKTUBHOCT HOHOB M MOHHAs CHJIa. DJIEKTPO-
JUTUYECKas AUccoluanus Boabl. Bogopoanslii moka3arens. KUCIOTHO-OCHOBHBIE MHAMKATOPHI U MEXAHU3M
ux aeuctBus. ['uaponus u Buabl rujaposnsa. CTeneHb U KOHCTaHTa TUIPOIIN3a.

Pazgen 6 OKHUCIUTENIBHO-BOCCTAHOBUTEIbHbIE MTPOLECCHI

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU. THIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
MeTtoasl mogdopa ko3 duienToB. OKUCIUTENN U BOCCTAHOBUTEIN. DKBUBAJIICHTHI OKHCIUTENEH U BOCCTa-
HoBUTENEH. BinsiHue cpefpl M BHEIIHMX YCJIOBUM Ha XapaKTEP OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEak-
UAH.

Pazgea 7 OCHOBBI 3JIEKTPOXHUMHYECKHX MPOLECCOB

MexaHu3M BO3HUKHOBEHUS 3JIEKTPOJIHOIO MOTEHLMAIA HA TPAHUIIE MeTalll - pacTBop. CTaHIapTHbIE
AJIEKTPOIHBIE TOTEHIMAIBI, X U3MEPEHHUE C IIOMOLIBIO BOJOPOAHOIO NIeKTpoaa. YpasHenue HepHera. Pag
HarnpspkeHud MeTauioB. CTaHAApTHBIE OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE IMOTEHUMAbI, HaIpaBiICHUE
nporexkanus OBP.

["anibBaHMYECKHE 3JIEMEHTHI KaK MCTOYHUKH DJIEKTPUUECKOW SHEPruu. DJIEKTPOIABUKYILAS CUia, €€
cBs3b ¢ oHepruen [ m66ca. KoHneHTpanroHHbIe 3IeMeHThl. AKKYMYJISTOPHI.

DJIEKTPOIN3 PacCTBOPOB M PACILIaBOB BellecTB. HampsikeHue pasnokeHust U nepeHanpspkenue. Ilo-
PAIOK pa3psiIKK MOHOB Ha 3JIEKTPoAaxX. DJIEKTPOJIU3 ¢ PACTBOPUMBIM aHO/OM. KoymuecTBeHHBIE 3aKOHO-
MEPHOCTH 3JeKTpoau3a (3akoHsl Papanes). [I[pumeHenne snekTponusa.

Pa3zgea 8 Koppo3us u 3ammra MeTaajioB 0T KOPPO3HH

Kopposust meranmnos u cruiaBoB. Kiaccudukainus KOppO3HMOHHBIX CPell, pa3pyIIeHUH U Mpolec-
coB. [loka3aTenu ckopocTu Koppo3uu. XuMuueckas (ra3oBasi) KOPpO3us: BUIBI U PA3HOBUIHOCTH. 3aKO-
HbI pOCTa TOJIIMWUHBI OKCUJIHBIX IIJICHOK. 3H€KTpOXI/IMI/I‘IeCKa$I KOppO3I/I$II HpI/I‘-II/IHI)I U MEXaHHU3MBbI BO3-
HUKHOBEHUs. BiusiHUe pa3nuuHbIX ()aKTOPOB HA CKOPOCTh DJEKTPOXMUMHUECKON KOPPO3HH. 3aluTa Me-
TaJUIOB OT KOppo3uu. PamrionansHoe KoOHCTpyHpoBanue. JlernpoBaHue METANTMYECKUX MaTepuainon. 13-
MEHEHHE COCTaBa M CBOMCTB KOPpPO3MOHHOU cpeabl. IIporekropHas (aHoaHas) 3amuTa. 3allUTHBIE MO-
KpPBITHUS.

4.3 JIaGopaTtopHbie padoThI

No JIP Ne HaunmenoBanme nabopatopHbix paboT Koz-s0
pasznena 9acoB
1 1 Texnuka 6e3omacHoCcTH. 3HAKOMCTBO C J1JAOOPaTOPHBIM 2
000pyI0BaHUEM.
2 Onpeznenenre MOJSPHON Macchl SKBUBAJICHTAa MarHusi B peakiiuu ¢ 2

CEpPHOM KMCIOTOM.

3 4 XuMuueckasi KHHeTHKa. PaBHOBecHe XMMHUYECKUX pPEeaKIui. 2
4 5 CBoiicTBa pacTBOPOB JICKTPOJIUTOB. 2
3) 3) Bogpopoansiii nokaszarens. ['uaponus conei. 2
6 6 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 2
7 7 ["ayibBaHWYECKUIA DTIEMEHT. DJIEKTPOJIN3. 2
8 8 Koppo3sus MeTamios. 3amuTa METaioB OT KOPPO3UH. 2

Uroro: 16




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI

5.1 OcHoBHas auTEpaTypa

1. I'muuka, H. JI. O6mas xumus [Teker] : yue0. mocobue mis By3oB / H. JI. 'nmunka; mox pen. A.
N. Epmaxosa.- 30-¢ u3z., ucnp. - M. : Unrerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : wi. -
[Ipun.: c. 699-703. - bubnuorp.: c. 704-705. - [Ipenm. ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbl 00m1e# xumun: yueoHoe nmocooue/B.M.Endumos, 2-¢ uza. - M.: HUL[ UTHDOPA-M,
2015. - 256 c. - (Bricmiee oopazoBanue: bakanaspuar) (Ilepernér) ISBN 978-5-16-010066-1, 500 k3.

Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=469079

3. Heoprannueckas xumus. Kpatkuii kypc / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] NH-
@®PA-M, 2014. - 256 c.. ISBN 978-5-905554-60-5, 300 »9k3. Pexum  gocryma:
http://znanium.com/catalog.php?bookinfo=458932

5.2 JlonoiHuTEIbHAS JINTEPATypa

1. Axmeros, H.C. O6mast u Heopranndeckas xumus: Yueo. s By3oB.— M.: Beicn. mk., 1998.—743
C.

2.  Koposun, H.B. O6m1as xumus [Tekct]: yue6. s By3os / H. B. KopoBuH.- 6-¢ u3a., ucrop. - M.
: Boicm. mik., 2005, 2006. - 557 c. : un. - bubnuorp.: c. 546. - [Ipenm. ykas.: c. 547. - ISBN 5-06-004403-3.
3. I'munka H.JI. 3agauu u ynpaxsenus no odmei xumuu. — JI.: Uarerpan-Ilpecc, 2005, - 240c.

5.3 llepuoanyeckue U31aHUA

1. XKypnan Heopranuueckoi Xxumuu : xxypHai. — M.: APCMU.
2. Xumus u xu3Hb — XXI Bek: xkypHai. — M.: ArentctBo "Pocnedats".

5.4 UnTepHeT-pecypcsbl

1. NUnrepHer-caiit ¢ oOyuaromieii On-line mporpaMMoii Mo COCTaBICHUIO CTPYKTYPHBIX (OPMYJT pa3-
JIMYHBIX coenuueHuid: http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. Ea3a JAHHBIX TepMO,ZLI/IHaMI/ILIeCKI/IX BCIINYUH ((I/IBTaHTepMO»Z
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
3 . Ba3a JAaHHBIX OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX IIOTCHIINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html
4. CocraBneHre U ypaBHUBaHHE XUMHYECKUX peakiuii: http://www.webgc.org...s-070603-1.html
5. http://www.chem.msu.su/rus/elibrary/welcome.html. DnexTpoHHas 6uOIHOTEKA YUSOHBIX MATEPHAIIOB TI0
XUMUH.

6. SCOPUS [DnexTponnbiii pecypc] : pedeparnBHas 0a3a qaHHBIX / kommnanus Elsevier. — Pexxum
nocryma: https://www.scopus.com/, B tokansHO cetu OI'Y. 7

7. American Chemical Society [DnexktpoHHBIM pecypc] : 0a3a maHHBIX. — Pexum mocryma :
https://www.acs.org/content/acs/en.html, B n1okanpHo# cetu OI'Y

8. http://www.biblioclub.ru - caiit 9BC «YHuBepcuterckas 6ubnmoreka onliney;

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

10. http://rucont.ru/ - caiir 9bC «PYKOHT»;

11. http://znanium.com/ - caiit 95C «ZNANIUM.COMp;

12. http://www.edu.ru/ @enepanbhbiii mopran «Poccuiickoe o0pazoBanue»



http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
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

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMAIMOHHBIX TEXHOJIOT Uil

1. Onepaunonnas cuctema Microsoft Windows (B pamkax smnensuonHoro cornamenust OVS-ES
obecrieueH Bech KOMIbIOTepHBIN mapk OI'Y).

2. ITaket HactronpHbIx mpuiioxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nunensunonnoro coriamenus OVS-ES obecrieueH BeCh KOMIIBIOTEPHBIN MapK
OI'Y) nns TOArOTOBKM TEKCTOBBIX JIOKYMEHTOB, OOpaOOTKH OSKCIEPUMEHTAIBHBIX pE3YJIbTaTOB U
JIEMOHCTpPALIMU [TPE3EHTAIIHIA.

3. Springer [DnekTpoHHBI pecypc| : 0a3a NaHHBIX HAYYHBIX KHUT, JKYPHAJOB, CIIPABOYHBIX
MarepuanioB / kommaHusi Springer Customer Service Center GmbH . — Pexum pgocryna:
https://link.springer.com/, B tokanbHoi cetn OI'Y.

4. Koncynbrantllimtoc [DneKTpOHHBIN pecypc]|: 3JEKTPOHHOE MEPUOJUYECKOE U3AaHUE CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0O «Koucynprant [lmocy, [1992-2019]. — Pesxxum octyna K cucreme
B cetu OI'Y mis ycranoBku cuctembl: \\fileserverI\'CONSULT\cons.exe

5. BecratHoe cpeacTBo nmpocmoTtpa daitios PDF - Adobe Reader;

6. ApxuBarop — WIinRAR;

7. CBOOOAHBIN (aiiioBbIil apxuBarop - 7-Zip.

8. ABTomMaTu3MpoBaHHAas HMHTEpaKTUBHasg cuctema cereBoro tectupoBanus - AHWCCT
(3apeructpupoana B POCIIATEHT, CBuuerenbcTBO 0 rocylapCTBEHHOM PErHCTpalMy MpOrpamMMbl JUIs
OBM Ne2011610456, mpaBoobnagarens — OpeHOyprckuii rocy1apcTBEHHBI YHUBEPCUTET), PEKUM JOCTYIIa
- http://aist.osu.ru.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIIMHBI

VYyeOHble ayTUTOPUM sl MPOBEACHUS 3aHATUH JEKIMOHHOTO THIIA, CEMHHAPCKOTO THUMA, JUIS
MIPOBEJCHUSI TPYIIOBBIX W UHAMBUAYAJIbHBIX KOHCYJbTAIMil, TEKYIIETO KOHTPOJS U IPOMEKYTOUHOMN
aTTeCcTaluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YYEHHYECKOW MeOenH, TEXHHYECKUMH CpeJICTBaMU 00yUYeHMUs,
CITy>KaIllUMU JUIs TIpeJicTaBlIeHus yueOHOl nHdopMauy 60IbII0ON ayAUTOPUH.

s npoBeneHus 1a0OpaTOPHBIX 3aHATUN HCIOJIB3YIOTCS Jaboparopuu Kadeapbl XHUMHHM, OCHA-
IIEHHBIE HEOOXOJUMBIM J1Ta00paTOPHBIM 000pyI0BaHHEM (J1AOOPATOPHBIE CTOJIBI, BBHITSKHBIE IIKA(BI, IIIKA-
(GBI CylmMIbHBIE, BECHl AHATUTHYECKHE, OaHU J1abopaTOpHbIE, TUCTHILISATOP); XUMHYECKOM MOCYIOoM u
npeaMeTramMu J1abopaTOpHOro obuxoja ( CIUPTOBKH, TUTEIbHBIE LML, acOECTOBBIE CETKH, IITATHBBHI,
MpeIMETHBIE CTEKIA, MPOOUPKH, MUMETKU, MPOOKH, CTEKISTHHbIE NAJIOUYKH, MPOOUPKOIEpPKATEH, IINATENH,
CKaJIBIIENIH, YKCUKATOPbI, OIOKCHI, DJIEKTPUUECKHUE TUIMTKH, XUMUYECKHE BOPOHKH, TUTIH, XMMUYECKHE CTa-
KaHbl ¢ HOCUKOM EMKOCThI0 200-300 mut 1 100 mu1, mepHbie munuHapel Ha 10 mu, 50 u 100 mui, ctynku ¢
NecTUKaMu, OropeTku Ha 25 mi, nunetku Mopa Ha 5, 10, 20 u 100 My, rpagyrpoBaHHbIe MEPHBIE MUIETKH
Ha 1, 2, 5 u 10 M, mepubie ko061 Ha 100, 250 1 1000 Ma ¢ mpoOkamu, koHUYecKHe Koiaob Ha 100 u 250
MJ1, KaleJbHUIBL, TPYIIN); XUMUYECKUMH PEaKTUBaMU.

[Tomerenne 11t caMOCTOATENbHONH PabOThl 00YYarOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM,
nojkiaoueHHod Kk cetu "HMHTepHer", M obecredeHuneM J0OCTyma B DIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.


http://aist.osu.ru/

