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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Lenb 0cBOGHUS AUCHUIUIMHBL: 00ECTIEUUTH TOJTHOE YCBOCHUE TEOPETUUECKUX OCHOB OOIIEH XUMUH,
XUMHH 3JIEMEHTOB U UX COEAMHEHHIT; POPMUPOBAHUE Y CTYACHTOB IIEPBOrO Kypca HaBBIKOB CAMOCTOSITEIb-
HOTO BBITTOJIHEHHS MPOCTEHITNX XUMUYECKUX SKCIIEPUMEHTOB M 00001IeHUS HAOII0aeMBIX PE3yIbTaTOB.

3agaun:

- IOJTYYUTh 0a30BbIC MPEICTABICHHS 00 OCHOBHBIX pa3jieiax TEOPEeTHUECKON U MPUKIIaHOW XUMUH,

- UMETh NPEJCTABJICHUE O POJIM XUMHH B Pa3BUTUHU TPAJULMOHHBIX M CO3/IaHUU HOBBIX OTpaciei
HAyKU U TEXHUKH, MOTYYEHUH XUMUYECKUX BEUIECTB U3 IPUPOIHBIX OOBEKTOB WM IIyTEM CHHTE3a, paluo-
HaJIbHOM HCIOJIb30BaHUH MPUPOJHBIX OOTaTCTB, OXpaHe OKpPYKAIOIIel CpeIbl;

- U3YYUTb OCHOBHbIE MIOHATHUS U pa3/ieibl OOUIEN XUMMH;

- BlIaIeTh HH(OpMaLMel 0 CTPOSHUU aTOMOB, MOJIEKYJI, O IPUHLIMIIAX OMUCAHUSI XUMUYECKOU CBS3H;

- YCTaHaBJIMBATh JIOTUYECKUE CBSA3M MEXIY IOJOXKEHHEM 3jeMeHTOB B Ilepuoanueckoil cucreme u
XUMHYECKUMH CBONCTBaMH BEILIECTB;

- Ha OCHOBE TEOPETUUYECKUX 3HAHUI OLIEHUBATh BO3MOYKHOCTH IIPOTEKAHUS TEX WM UHBIX PEAKLUII;

- IpHOOpeCTH HaBBIKK pabOTHl B XMMHUYECKOW Jaboparopuu, mpaBuiia OOpaleHus] ¢ XUMHUUYECKUMHU

peaKkTUBaMU U IIOCY10M;

- 00OCHOBAHHO BBI6I/IpaTI> COOTBCTCTBYIOHII/Iﬁ MECTOJ UCCICAOBAHUSA IJIA PCIICHUA ITPAKTUUCCKHUX 3a-

Aad;

- YMETh CAMOCTOATEIBHO padoTaTh ¢ y4eOHOM, HAYYHON U CIPABOYHON JUTEpaTypO, BeCTU HHPOP-

MAaIlMOHHEBIN ITOUCK.

2 MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHONH IPOrpaMMBbI

JuctuminHa otHocuTes K 6a30Boit yactu 0oka [l «lucuuniausel (MOLyIn)»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexBusutel nucuurnunbl: b1./[.F5.16 Dxonoeus, b1./].B.2 Mamepuanosedenue

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCIUILINHE

Hpouecc HU3YyYCHUA JUCHUIIIIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3yJIbTATOB O6y‘leHI/I$I

Kon u HaumeHnoBanue
bopMHUpyEMBIX KOMITETCHITHI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00ydeHUs
M0 TUCUUIUIMHE, XapaKTepU3yolue
sTanbl GOpMUPOBAHUS KOMIETEHUIUH

OIIK-2 Cnocoben
¢dbopMyaHpoBaTh 3a7auu
npo¢eCcCuOHAIBHON
JesITeIbHOCTH Ha OCHOBE
3HaHUU TPOQUIBHBIX Pa3IeoB
MaTeMaTHYeCKUX U
CCTCCTBCHHOHAYYHBIX
JTUCUUIUINH

OIIK-2-B-1 Ilpu pemenuu 3a1a4,
BO3HHUKAIOIIMX B MPAKTUYECKOU
paboTe, HaXOIUT B3aUMOCBSI3h
KOHKPETHOW TEXHUYECKOU
CHUCTEMBI M paCYETHOUN MOJIETTH 1
BBITIONTHSIET HEOOXOAUMBIE PACUETHI
Y UCCTIEIOBAHUS, UCTIOJIB3Y I
COBPEMEHHBIE TEXHOJIOTUU
OIIK-2-B-2 Hcnone3yet
COBPEMEHHBIE METOIbl PACUETOB
MIPU PEIICHUH MPUKIIATHBIX 3a/1a4,
WCIIONb3Ys 3HAHUSI MAaTEMaTUKH,
MEXaHUKH, THPOPMATHUKH 1
JPYTUX TUCLUILINH

3HaTh:

POJIb XMMHUH B COBPEMEHHOH CTaHIap-
TU3AIUH U METPOJIOTHH;

- TEOPETUYECKHUE OCHOBBI XMMUH, He-
00X0MMbIe Ha TPAKTUKE MPH pelle-
HUM KOHKPETHBIX 3aJlad B Ipoliecce
M3yYEHUS BEIIECTB M XHMHUYECKHUX
MPOIIECCOB B MPO(hECCUOHAILHON es-
TEJNBHOCTH,

- CBOMCTBa XUMHUYECKUX 3JIEMEHTOB U
UX COCNMHEHHH, COCTABIISIONUX KOH-
CTPYKIIMOHHBIX MaTepHAaIOB

Ymers:

- CaMOCTOSITEIIHO OCYIIECTBIIATH OC-
HOBHBIE TPUEMBI pa0dOTBI B XHUMHYE-
CKOi 1abopaTopuy;

-IIPUMEHATH TIOJYYCHHBIC 3HAHUS TI0
XMMHHU TIPH pEIIeHUN NPAKTUYECKUX
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Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETSHITHIA

Kon n HanMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHUs
10 TUCUUIUINHE, XapaKTEPU3YIOIIUE
sTanbl (OpMUPOBAHUS KOMICTSHUIUH

3aad.
Baajgers:

. HABBIKAMU BEJICHUSI XUMHUYECKOTO
9KCIICPUMCHTA, HCOGXOI[I/IMBIMI/I JJISL
BBINTOJIHEHUS TEOPETHYECKOTO U
HKCIEPUMECHTATIBHOTO UCCIICIOBAHUS,
4TOOBI B JAIbHEHIIIEM PeIaTh
BONIPOCHI B chepe cBoeH
poheCCHOHATILHOMN JIeATEILHOCTH.

4 CTpyKTYpa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa QM CHUATINHBI

OO011ast TpYJI0EeMKOCTb AUCIHUILIMHBI COCTABISIET 3 3aueTHbIe enuHuibl (108 akageMruuecKix 4acoB).

TpyroemMKoCTb,
Bun paboTst aKaJICMUYECKUX YacOB
1 cemectp BCEr0

O01mast Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlextuu (JI) 18 18
Jlaboparopusie pabotsi (JIP) 16 16
[TpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHasi padora: 73,75 73,75
- CAMON0020MO8Ka (MPpopabomka u NO8MopeHue TeKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;

- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- 10020MOBKA K PYOEI’CHOMY KOHMPOTI0, oughzayemy.

Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1 depeHIUPOBAHHBIH aug. 3au.

3a4er)

4.2 Conepxxanue pa3aesioB IUCHUIIIHHBI

Pasaenm AUCHUILIMHBI, U3y4YacMbIC B 1 CEMECTPE

KosmuecTBo yacoB
Ne HaumenoBanue pasnenon ayauTopHad BHEay/I.
paszzena BCETO abota
71 m | pabota
1 OCHOBHbBIE OHSTHS U 3aKOHBI XUMUHU 16 2 4 10
2 CrtpoeHue aToMa U epuoIMYecKuil 3aKOH 11 2 - 9
3 OcCHOBBI XUMHUYECKON TEPMOJIUHAMUKHU 12 2 - 10
4 XumuuecKkasi KHHETHKa M XUMHUECKOE PABHOBECHE 12 2 2 8
5 PactBopsb1 18 2 4 12
6 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI 12 2 2 8
7 OCHOBBI JIEKTPOXUMHYECKUX TPOIIECCOB 18 4 2 12
8 Koppo3us u 3ammra METaJlJIoB OT KOPPO3HH 9 2 2 5
Wroro: 108 18 16 74




KomnuectBo yacos
e HaumeHnoBanue paseinoB ayauTopHad BHeay/l.
pazznena BCETO abota AGora
a|m3|ap| P
Bcero: 108 18 16 74

4.2 Conepxxanue pa3iesioB IUCHUINIHHBI

Pa3zgen 1 OcHoBHEBIEC MOHATHSA U 32AKOHBI XUMHH

MecTo XMMUHU B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAlPaBICHUS PA3BUTUS XMMHUECKOM
Hayku. Xumuueckas popma qemxeHus MaTepur. OCHOBHbIE XMMUYECKUE ITOHATHSA: aTOM, MOJIEKYJIa, IPOCTOE
BEILIECTBO, XUMHUYECKOE COCIMHEHHE. XUMUYECKUN 1eMeHT. AToMHasi Mmacca. MosekylspHas macca. Modb,
MOJIIpHAsi Macca, MOJISIpHAasi KOHLIEHTPALMsl BELLECTBA.

OcHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHHMSI. 3aKOHBI: COXPaHEHMsI, KpaTHBIX OTHOIIEHUH, 110-
CTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIIECHUN. 3aKOH ABOrafipo. DKBUBAJICHT U 3aKOH SKBUBANEHTOB. [loHsATHE
0 XUMHUYECKOH cucTteMe u crocobax e€ onucanus. Gaza, KOMIOHEHT. ' OMOT€HHbBIE U T€TEPOT€HHBIE CUCTEMBI.
@DyHKIMM COCTOSIHUS U IIapaMeTpbl COCTOAHUA cucTeMbl. ['a30Bble cucTeMsbl. ['a3oBble 3ak0oHBI. MneanbHblil
ra3. YpasHenue MengeneeBa — Kianeitpona. [lapiuansHoe naBiieHne raza B CMECH, OTHOCUTENIbHAS IUIOT-
HOCTb ra3oB. JKuJKHe CUCTEMBI.

Pa3znesn 2 CtpoeHue aToMa M NepHOAUYECKUH 3aKOH

DKcrepUMeHTalIbHbIE OCHOBBI COBPEMEHHOM TEOPUH CTPOEHUS aToMa. S11po U 31eKTpoHHas 00010YKa.
Jlyanu3m B ITOBEJEHUH MHUKpOYacTull. BoiaHOBas nmpupoaa 3JIEMEHTApHBIX 4acTUL. YpaBHeHue ne bpoius,
IpUHLUI HeorpeneneHHocTH ['eiizenOepra. AtTom Bogopoaa. KBantoBomexanuuyeckas Mozienb atoma. OqHo-
ANeKTpoHHBIH atoM. BonHoBoe ypaBHenue lllpenunrepa. KBantoBble umncia. CMbICA KBaHTOBBIX YHCEI.
ATOMHBIE OpOUTATIN. DHEPreTUUECKUE YPOBHHU 3JIEKTPOHA B OIHO3JIEKTPOHHOM aToMe. MHOI03JIeKTPOHHBIN
atoM. [Ipuniun Ilaynu u eMkocTh 31€KTpOHHBIX 00004ek. [IpaBmiio XyHa v HOpsSAOK 3alI0JIHEHUS aTOM-
HbIX opOuTtaneil. [Ipuniun Haumenseit sueprun. [pasuno Kieukosckoro. CTpoeHHe 3J€KTPOHHBIX 00010~
4eK AJIeMEHTOB. [lepnoinyHOCTh CTPOEHUS ANEKTPOHHBIX 000J0ueK. [loTeHnanpl HOHU3aUU U CPOICTBO K
IEKTPOHY aTOMOB, PAJUyChl aTOMOB M MOHOB B 3aBUCHMOCTH OT IOJIOKEHHS 3JIEMEHTAa B IIEPUOJUYECKON
cucTeMe. DJIEKTPOOTPULIATEIbHOCTh ATOMOB XUMUYECKHUX JIEMEHTOB.

Cymnocts [lepnonnueckoro 3akona. CoBpemenHas narepnperanus Ilepuoanueckoro 3akona. Tumnu-
YECKHE JJIEMEHTHI. MI3MEHEeHNe Ba)KHEHIIMX CBOWCTB 3JIEMEHTOB 110 TPyNIlaM U MEPUOJAM NEPUOANYECKOMN
cucrembl. O0meHnayyHoe 1 punocodcekoe 3Hauenue [lepuonndeckoro 3axona J[. M. Menneneena.

Pa3zgen 3 OcHOBBI XMMHYECKOH TEPMOAMHAMUKH

OHepreTudyeckue XapakTepUCTUKN XUMUYECKUX peakuuid. [lepBoe Havano Tepmoannamuku. IIpespa-
LIEHMsI SDHEPTUH U pabOThl B XMMHUECKUX Ipoueccax. Tepmoxumus. [lonsaTue 00 sHTanbnuu. DHA0- U IK30-
TepMudeckue peakiuu. 3akoH ['ecca. CTaHmapTHOE COCTOSHUE U CTaHAApTHAs SHTAJIbIUS 00pa3oBaHUS Be-
mectBa. PacueTsl TemnoBbix 3¢ ¢ekToB peakuuil. Bropoe Hauano tepmonnHaMuku. [loHsATHE SHTpONUHU.
OrneHka 3HaKa M3MEHEHMs SHTPOIHMH B XMMUYECKUX peakuusax. JHeprus [ md6ca. Y mensbmenue suepruu [ 'uo-
0ca KaK TepMOJIMHAMUYECKUI KPUTEPHUI BO3MOXKHOCTH CaMOIIPOU3BOJILHOTO NMPOTEKaHUs MpoIiecca B 3aKphl-
ThIX cucTeMax. CTaHaapTHOe U3MeHeHue sHepruu [ no60ca B peakuuu. 3aBUCUMOCTh U3MEHeHUs sHepruu [ uo-
Oca OT TeMIieparypsbl, JaBI€HUs U KOHIIEHTPA[UH Pearupyouux BemecTs. Pojap SHTanbNUIHOTO U SHTPONUH-
HOTO (haKTOPOB B ONPE/IECICHNHN HAIIPaBIEHHsI MTpolecca.

Paznen 4 Xumunyeckasi KHHETMKA M XUMHYECKOe PAaBHOBecHe

CKOpOCTh XUMHUECKOW peakiMu U (HaKTOpHI €€ ONpeeNonue. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIIeHTpauuu peareHtoB. Kunernueckoe ypaBHenue peakiuu. [lopsnok peakuuu, [Ipasuino Bant-I'ododa.
KoHcTaHTa CKOpOCTH peakliiy U €€ 3aBUCUMOCTb OT TEMIIEPATypbl. JHEPTUs aKTUBALUU. Y paBHEHHE Appe-
HUyca. DHepreTuyeckas auarpamMmma peakuuu. [Iorarne o MmexanuzMme peakuuu. MoJaeKkyIsipHOCTb peaKIUu.
Karanus n xatanuzatopsl. UHTMOUTOPHI 1 MHTUOMPOBAHUE.

Xumunyeckoe paBHoBecue. OOpaTuMble U HeOOpaTHMble XUMuUeckre peakiuu. CocTossHuE paBHOBE-
CHsI ¥ IPUHIIUIT MUKPOCKOTTMYECKON 00paTUMOCTH peakuuu. KuHnetnueckuit 1 TepMOIMHAMUYECKHUH MTOJT-
XO/JIbl K OITMCAaHHUIO XUMUYECKOro paBHOBecHs. KOHCTaHTa XUMHUYECKOTO paBHOBECHS U Pa3INYHbIE CIIOCOOBI
ee BbIpaxkeHus. CBs3b KOHCTAHTBl XUMHUYECKOT0 PABHOBECHSI CO CTAaHIAPTHBIM U3MEHEeHHeM 3Hepruu [ uo-
6ca. CMeneHre XUMHUYECKOro paBHOBeCcHsI IpHU u3MeHeHuu ycinoBuid. [lpunnun Jle aTenbe.



Paznen S PactBopbl

Peakumonnas cuctema, xummuueckasi peakius. [lonstiue pactBopa. O0mre cBoWCTBa peaabHBIX pac-
TBOPOB. Busibl pacTBopoB. CriocoOb! BEIpaXKEHUS KOHIIEHTPALMU PACTBOPEHHOTO BelecTBa B pactBope. Collb-
Batanus u e€ mexanusM. TertoBoil 3¢ dekt pactBopeHus. PactBopeHne razos, KpUCTAJUIMYECKUX BEILECTB,
XKUAKOCTe! B BoJe. HeHnachlleHHbIE, HACBHIILIEHHBIE, IIEPECHIIEHHBIEC pacTBOPLI. [IponsBenenne pactsopumo-
CTH. DJEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTHUECKAS AUCCOLUALINS KUCIIOT, OCHOBaHUM, CPEHUX, KUC-
JIBIX U OCHOBHBIX COJIEH C TOYKH 3PEHUS TEOPUM DIIEKTPOJIUTHYECKON qucconmanuu. Hanpasienus peakuui
MOHHOTO 0OMeHa. Cirabble AIIEKTPOIUTHL, KOHCTaHTa TUCCOany. 3akoH paz0asnenust OctBanbaa. CuibHbIE
aneKTposnThl. CTenens quccounanui. AKTUBHOCTh HOHOB U MOHHAs CHJIA. DJIEKTPOIUTHYECKas AUCCOLUa-
s Boabl. Bogopoanslii mokasareins. KUCIOTHO-OCHOBHBIE HHIUKATOPBI U MEXaHU3M UX AeucTBus. [ uaponus
U BUAbI Tupoan3a. CTeneHb U KOHCTaHTa TMAPOJIN3a.

Pa3znesn 6 OkucaIuTeIbHO-BOCCTAHOBUTEIbHBIE ITPOLECCHI

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUHU. THUIIBI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
Mertoap! nogbopa ko3 duurenToB. OKUCIUTENN U BOCCTAHOBUTENN. JDKBUBAJICHTHI OKUCIUTEIEH U BOCCTa-
HOBUTEIIEH. BilnsHNE cpeibl U BHEIIHKUX YCIOBUN HA XapaKTep OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

Pa3nes 7 OcHOBBI 2JIEKTPOXHMHYECKHX IPOLIECCOB

MexaHn3M BO3HUKHOBEHMS 3JIEKTPOJIHOTO NOTEHIMAIA HAa IPAHULIE MeTaJlI - pacTBop. CTaHIapTHbBIE
JJIEKTPOIHBIE TOTEHIMAJIBI, X U3MEPEHUE C IIOMOLIBI0 BOJAOPOJHOIO 3JIeKTpoaa. Y pasHenue HepHuera. Psn
HanpspkeHni MeTaiioB. CTaHIapTHBIE OKMCINTEIBHO-BOCCTAHOBUTENIBHBIE IOTEHIUAJIbI, HAIIPaBJIEHUE IIPO-
tekanust OBP.

["anpBaHUYECKUE DIIEMEHTHl KaK MCTOYHMKHU IEKTPUUYECKOW 3HEPIUU. DJIEKTPOJBHKYILAS CUJIA, €€
cBs3b ¢ oHepruen [ mo6ca. KoHIIeHTpanoHHbIE 2JIeMEHTHI. AKKYMYJISTOPBHI.

DIEKTPOIN3 PACTBOPOB U PACILIaBOB BelecTB. Hanpskenue pasnokeHus u nepeHanpspkenue. Iops-
JIOK pa3psAKy MOHOB Ha IEKTPOiax. DIEKTPOIU3 C paCTBOPUMBIM aHOI0M. KormuecTBeHHbIE 3aKOHOMEPHO-
CTH 1eKTposu3a (3akoHbl Dapajes). [Ipumenenue anexTponausa.

Pa3nes 8 Koppo3ust u 3amuura MeTa/JuIoB 0T KOPPO3UH

Koppo3us metamios u ciiaBoB. Kitaccudukamnusi KOppO3UOHHBIX CPEJI, Pa3pyIICHUN U MPOIIECCOB.
[Tokazarenu ckOpoCcTH KOPpo3uu. XuMuieckast (ra3oBasi) KOppO3usi: BUABI U pa3HOBUIHOCTU. 3aKOHBI PO-
CTa TOJIMIMHBI OKCUAHBIX IIJICHOK. SHGKTpOXI/IMI/I‘-ICCKaﬂ KOppO3usi: IMIPUIUHBI U MEXaHU3Mbl BOBHHUKHOBC-
Hus. BnusHue pa3nuyHbix (PakTOpOB Ha CKOPOCTH SIEKTPOXUMHUYECKONW KOPPO3UH. 3alUTa METAIOB OT
Koppo3uu. PanrionanbHoe KOHCTpyHupoBaHue. JIerupoBaHue METAJUIMYECKUX MaTepuaioB. MI3meHeHue co-
CTaBa U CBOMCTB KOPPO3MOHHOM cpenbl. [IpoTekTopHas (aHOAHAs) 3alUTa. 3allUTHBIE TOKPBITHS.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaunmeHoBaHue 1a00paToOpHBIX paboT Koxr-s0
paszzaena 4acoB

1 1 TexHuka 6e30nacHOCTH. 3HAKOMCTBO C JIaOOpaTOPHBIM
000pyI0OBaHUEM. 2

2 Omnpenenenne MOISIPHONW MacChl SKBUBAJICHTA MarHUs B PEaKIHH C 2
CEpHOM KUCIIOTOM.

3 4 XuMHYecKasi KWHETHKA. PaBHOBECHE XMMUYECKUX PEAKIIHIA. 2

4 5 CBolicTBa pacTBOPOB MIEKTPOJIUTOB. 2

5 5 Bonopoansiil mokazarens. ['uaponus coneil. 2

6 6 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH. 2

7 7 ["anpBaHWYECKUH DIIEMEHT. DIEKTPOIIU3. 2

8 8 Koppo3us MeTaiioB. 3amuTa METauIoB OT KOPPO3HUH. 2
Hroro: 16




5 Y4yeOHO-MeTOaANYECKOE 00ecIeYeHHue JUCIUTIINHBI

5.1 OcHoBHas uTEpaTypa

1. I'munka, H. JI. O6mas xumust [Teker] : yue6. mocobue mist By3os / H. JI. ['unka; mox pex. A.
N. Epmakoga.- 30-e uza., ucnp. - M. : Uarerpain-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : un. - [pwun.:
c. 699-703. - bubmuorp.: ¢. 704-705. - IIpeam. yka3s.: ¢. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbl 00mel xumun: ydeobnoe nocooue/B.N.Enpumos, 2-¢ uzn. - M.: HULl UTHOPA-M,
2015. - 256 c. - (Boeicmiee obpazoBanue: bakanaspuar) (Ileperuér) ISBN 978-5-16-010066-1, 500 2x3.

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

3. Heoprannueckas xumus. Kparkuii kype / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUILI NH-
®PA-M, 2014. - 256 c.. ISBN 978-5-905554-60-5, 300 »9k3. Pexum  nmocrymna:
http://znanium.com/catalog.php?bookinfo=458932

5.2 JlonosiHMTE/IbHAS JINTEPATYPa

1. Axmeros, H.C. O0mias u Heopranuueckas xumusi: Y4eb. ams By3oB.— M.: Beicur. mk., 1998.-743 c.

2.  Koposun, H.B. O6mas xumus [Tekcr]: yue6. mist By30B / H. B. KopoBus.- 6-¢ u3z., ucnp. - M. :
Bricmr. mik., 2005, 2006. - 557 c. : un. - bubnuorp.: c. 546. - Ilpeam. ykas.: c. 547. - ISBN 5-06-004403-3.

3. I'munka H.JI. 3anauu u ynpaxsaenus o odmei xumuu. — JI.: Uarerpan-Ilpecc, 2005, - 240c.

5.3 llepuoanueckue u3gaHusi

1. XKypnas Heopranuueckoil Xxumuu : xxypHai. — M.: APCMU.
2. Xumus u xu3Hb — X XI Bek: xypHai. — M.: ArentctBo "Pocneyats".

5.4 UnTepHeT-pecypchl

1. UuTepHeT-caiit ¢ oOyuyarotiei 0n-line mporpaMmoii Mo cocTaBIeHUIO CTPYKTYPHBIX GOPMYJT pas-
JIMYHBIX coenuueHuid: http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. Ba3a JAaHHBIX TepMO,Z[I/IHaMI/ILIeCKI/IX BCIIMYNH «I/IBTaHTepMO»Z
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
3. Ba3a JAHHBIX OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX IIOTCHINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html
4. CocTaBneHre U ypaBHUBaHHE XUMHYECKUX peakiuii: http://www.webgc.org...s-070603-1.html
5. http://www.chem.msu.su/rus/elibrary/welcome.html. DnexTponHast 61OIMOTEKA YUSOHBIX MaTEPUATIOB IO
XHMUH.

6. SCOPUS [DnexTponHnblii pecypce] : pedeparuHas 6aza gaHHbix / komnanus Elsevier. — Pexum
noctyma: https://www.scopus.com/, B tokansHo cetu OI'Y. 7

7. American Chemical Society [DaekTpoHHbIH pecypc] : 0a3a maHHBIX. — Pexum goctyma :
https://www.acs.org/content/acs/en.html, B mokansHOl cetn OI'Y

8. http://www.biblioclub.ru - caiit DBC «YHuBepcuterckas 6ubimoreka onliney;

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

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

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

12. http://www.edu.ru/ @enepansubiii nopTan «Poccuiickoe o0pa3oBaHuey



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 IlporpammHoe obOecnedeHue, npogeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI

1. Onepammonnas cuctema Microsoft Windows (B pamkax munenznonHoro cornamenuss OVS-ES
obecrieyeH Bech KoMIbloTepHbIi mapk OI'Y).

2. ITaker nacronpubix mpuiaoxenuii Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nunenzuonHoro cornamieHust OVS-ES obecnieueH Bech KOMITBIOTEPHBIN TAPK
OI'Y) nns mOATOTOBKM TEKCTOBBIX JOKYMEHTOB, OOpaOOTKM SKCIIEPUMEHTAIBHBIX pE3yJIbTaTOB U
JEMOHCTPALIMY NIPE3CHTALUH.

3. Springer [DnekTpoHHBIM pecypc] : 0a3a MaHHBIX HAYYHBIX KHUT, XYpPHAJOB, CIPAaBOYHBIX
marepuanioB / kommanus Springer Customer Service Center GmbH . — Pexum gocryma:
https://link.springer.com/, B mokansHo# cetu OI'Y.

4. Koncynbrantlntoc [DneKTpOHHBIN pecypc]: 3IeKTPOHHOE MEPUOAUYECKOE M3/IaHUE CIIPABOYHAsS
npaBoBas cuctema. / Pazpadorunk 3A0 «Koncynsrant [Tnrocy, [1992-2019]. — Pexxum gocTyma K CHCTEME B
cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\!CONSULT\cons.exe

5. BecratHoe cpeacTBo mpocmoTtpa daitnos PDF - Adobe Reader;

6. Apxusarop — WIinRAR,;

7. CBoOOaHBII (haiitoBbIi apxuBarop - 7-ZIip.

8. ABTOMaTM3MpOBaHHas WHTEpAaKTHUBHas cucreMa cereBoro  rtectupoBanus - AMCCT
(3apeructpupoBana B POCIIATEHT, CBuuerenbcTBO 0 ToCylapCTBEHHOW PErHCTpaIMM MPOTPaMMBbl IS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYprekuii rocy1apCTBEHHBIA YHHBEPCUTET), PEKUM JIOCTYTIA
- http://aist.osu.ru.

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIINHBI

Y4eOHble ayTUTOPHH sl TPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA, CEMHHAPCKOTO THMA, IS
IIPOBE/ICHUS] TPYIIOBBIX M WMHIMBHIYaJbHBIX KOHCYJBTALMM, TEKYLIEro KOHTPOJS M IMPOMEXYTOUYHOM
aTTecTaluu.

AyIuTOpHH OCHAILIEHbl KOMIUIEKTaMH YYEHHUYECKONH MeOeu, TEXHUUECKUMH CpeAcTBaMu 00yueHMs,
CIIy>KalllUMU JJIs1 IPECTaBIeHUs yueOHO! nH(popMauu O00JIbIION ay JUTOPHH.

Jnis mpoBeieHMst 1a00PaTOPHBIX 3aHATUH HCIONB3YIOTCS JabopaTopuu Kadenpbl XUMUHU, OCHAIIEH-
HbIe HEOOXOJUMBIM JITAOOPATOPHBIM 000pYy10BaHHEM (J1aOOpaTOPHBIE CTOJBI, BHITSKHBIE IIKA(bI, IKAa(]bI Cy-
IIMJIbHBIE, BECHI aHATUTHYECKHE, OaHU JJabOpaTOPHBIE, TUCTUILIATOP); XUMHUUECKON TIOCYION U ITpeaMeTaMu
nabopatopHoro obuxoga ( CIUPTOBKH, TUTEJIbHBIE LIUMIBI, acOECTOBBIE CETKH, IITATHUBBI, NMPEAMETHbHIE
CTEKJIA, IPOOUPKH, TUIETKH, TPOOKH, CTEKJITHHBIE MTATI0YKH, TPOOUPKOEPIKATENH, LINATENH, CKaJIbIETH, K-
CUKAaTOpBI, OIOKCBHI, AJIEKTPUUYECKHE TUINTKH, XUMUYECKHE BOPOHKH, TUIIIM, XUMUYECKHE CTaKaHbl C HOCUKOM
émkocthio 200-300 mi u 100 M1, MmepHble uauHAPs! Ha 10 M, 50 1 100 M1, CTYNIKH € TECTUKaMHU, OIOpETKH
Ha 25 mu, nunetku Mopa Ha 5, 10, 20 u 100 mu1, rpagyupoBaHHble MepHbIe nuneTku Ha 1, 2, 5 u 10 M,
Mepable KoObl Ha 100, 250 u 1000 Ma ¢ npobkamu, KoHHUeckue komobl Ha 100 u 250 My, KanenbHHUIIBI,
IpyIIN); XUMUYECKUMHU PEaKTUBAMHU.

[ToMemienue 11s1 caMOCTOSTENBHOM pabOThl 00yYarOIMXCS OCHAILIEHbI KOMITBIOTEPHOW TEXHUKOM,
noAKIoueHHON K cetu "HMHTepHer", W oOecrnedeHHeM JOoCTyla B DJJIEKTPOHHYI HHGPOPMAIIMOHHO-
oOpazoBarensHyto cpeny OI'Y.


http://aist.osu.ru/

