MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepanun
HAIIMOHAJIbHbIN UCCIIENOBATEJIbCKNU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

OU3UKO-TEXHUYECKUH (PaKyIbTET

YTBEPXEHO:
Jexan
1O.H. Prokux

Pabouas nporpamma JuCIUTUIMHBI
Xumust
10 HAIMPaBJICHUIO MOATOTOBKH / CIIEUATBHOCTH
15.03.06 MexaTpoHuKa U poOOTOTEXHUKA

HamnpasnenHnocTs (mpoduiib) MOATOTOBKHM/ CIICIHATTA3AITHS:
IIpomblIl/IEeHHAS ¥ CHIeNUAJILHASI POOOTOTEXHUKA

®opma o0yueHHs
Ounasn

KBanmudukarms
HNHikeHep, MHKeHEP-UCCIEI0BATENb

I'on npuema
2025

COI'TACOBAHO:
PykoBogutens OITIOII
E.N. bop3enko

[Ipeacenarens YMK
B.A. Ckpunusik

Tomck — 2025



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-1 CniocoGeH ucronbp30BaTh B MPOPECCHOHAIBHON IEATEIbHOCTH OCHOBHBIEC 3aKOHBI
€CTeCTBEHHOHAYYHBIX U OOIEMH)KEHEPHBIX TUCIMILUIMH, IPUMEHITh METOABI MaTEMaTUYECKOTO
MOJIEIINPOBAHMS, TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIIEIOBaHUH.

OIIK-2 CnocoOeH BBISBISATh €CTECTBEHHOHAYYHYIO CYITHOCTH NMPO0JIEM, BOZHUKAIOUINX B
X0Zle NPOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pemeHus  (usuko-
MaTeMaTHYeCKUH H/MIM €CTECTBEHHOHAYUHBIH ammapar W COBPEMEHHbIe WH(pOPMAalMOHHbIE
TEXHOJIOTHH.

Pesynpraramu 0CBOEHUS AMCILUIUIMHBI ABIISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3Haer dbyHIaMEHTAIbHBIE  3aKOHBI €CTECTBEHHOHAYYHBIX  H
OOIIEMHKEHEPHBIX TUCIUTUIMH U MATeMAaTUYECKUE 3aKOHBI

POOIIK-1.2 VYmeeT mpuMEHATh 3aKOHBI €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
JUCLUIUIMH M MaTeMaTU4YeCKUEe METOJbI NIl PeIlIeHUs 3a7ady TEOPETUUYECKOro U MPHUKIATHOTO
XapakTepa

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ NPOo(eCCHOHATBLHON AEITETbHOCTH, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEeMAaTHYECKOTO anrmapaTa i COBPEMEHHbIE HHPOPMAIIMOHHBIX TEXHOJIOTHIA JUTSI UX PEIICHHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH TPOOJIEM, BOZHUKAIOIINX
B XoAe MpodecCHOHAIBLHON NeATEeNbHOCTH W TPHUBICKATh JUISI WX pEIIeHUus (U3HKO-
MaTeMaTHUYeCKU anmnapar u coBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUN

2.3ana4m 0CBOCHUA TUCHHUIINHBI

— copMHupoBaTh MPEACTABICHUS O TEOPETHUYECKUX OCHOBaX aTOMHO-MOJIEKYJISPHOTO
YY€HHUs, CTPOCHUM aTroMa, MEPUOJNYECKOM 3aKOHE M INEPUOJUYECKOH CUCTEME XUMHUYECKHX
anemenToB JI.M. MenneneeBa; npupoje u 00pa3oBaHUM XUMUYECKOW CBSI3U B HEOPTAaHUYECKUX
COCIMHEHUSX, XUMUYECKON TEPMOAMHAMHUKYU, KHHETUKH U PAaBHOBECHH, TIPUPOJIE U CBOMCTBAX
pPacTBOPOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCaX, CBOWCTBAX CIIOKHBIX MU MPOCTHIX
BEIIECTB S, p, d — ceMelcTBa 37IeMEHTOB;

— TMPOBOJUTH XUMHYECKHH OSKCHEPUMEHT COTJacHO TpeOOBaHUSAM METOAMYECKUX
peKoMeHAaui C COOJIOIEHUEM HOPM TEXHHMKH O€30MaCHOCTH, CYNIECTBYIOIIMX IPaBWI M
I'OCTos;

— BBINIOJIHATH CTaHAAPTHBIC NEHCTBUS 1O HAMMCAHHUIO DJICKTPOHHBIX KOHMUTyparuit
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, OMHCAHHUIO MPUPOJbl XMMHUYECKON CBS3M B HEOPTraHUYECKHX
COCIMHEHUAX; pellaThb THUIOBBIE 33aJaud IO ONPEIEICHUIO COJEP/KAHUS PACTBOPEHHOTO
BEIIECTBA U CBOIICTBAM pacTBOPOB; MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMHYECKUX PEaKIIHii;

OO0BSICHATH (IIPENICKa3bIBaTh) (PU3NUECKHE M XMMHUECKHE CBOWCTBA BEIIECTB M MIPOIECCHI
UX B3aMMOJCHCTBUS B TBEpJOM BHUIE U B pacTBOpPE, OCHOBHIBASICh HAa CHUCTEME 3HaHUU O
CTPOCHMM aToMa, THUIE XHMHMUYECKOH CBSI3U B BELIECTBE, 3aKOHOMEPHOCTSX IPOTEKaHUs
XUMHYECKHUX MPOIECCOB U U3MEHEHHSI CBOIMCTB 3JI€MEHTOB, UX MPOCTHIX U CIOKHBIX BEIIECTB B
3aBUCHUMOCTH OT II0JIOKEHHUs B iepuogudeckoit cucreme .M. Menneneesa.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuunimza otHocuted K biioky 1 «/lucturuinael (Moynn).

JlucrumnianHa OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHOM MPOrPaMMBbl.

4. Cemectp(b1) ocBOeHNs U opMa(bl) IPOMEKYTOUHON ATTECTANNH MO TUCHUILINHE

[TaTe1il cemecTp, 3a4eT



5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JlJis yCcTIenrHoro OCBOCHHSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHHS 00Pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. S13bIk peanu3zanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOPBIX:
-JIeKIuu: 34 4.
-aboparopHsie: 16 .
-IpaKTUYECKUE 3aHATUA: 16 4.
B TOM YHCJIE€ MPAKTUYECKas MOAroTOBKA: 32 4.
O0BeM caMoCTOSTENbHON pabOTHI CTyIEHTA ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM

Tema 1. Beeoenue. OcrogHble 3aKOHBL U ROHAMUA XUMUU

Mecto xumuu B psany ¢yHaamMeHTanbHbIX HayK. [Ipenmver u 3amaun xumuu. OCHOBHBIE
ATanbl Pa3BUTHUSL XUMUHU.

@opMBbI CYIIECTBOBAaHUSA MaTepuu. ATOM, MOJIEKYJIa, XUMUYECKU 35ieMeHT. [IpocToe u
CJIOKHOE BemlecTBO. Mojib — Mepa KoJinyecTBa BemlecTBa. CTEXMOMETPUYECKHUE 3aKOHHBI,
yCJIOBHS UX MpUMeHeHHUsl. [loHATHE SKBUBANIEHTa B XUMUU. 3aKOH 3KBUBAJICHTOB.

Tema 2. Cmpoenue amoma

Pa3Butue mpencraBieHuil O CIOXHOW CTpyKType atoma. Monenu aroma Pesepdopna,
bopa. KoprnyckynsipHo — BOJHOBBIE CBOMCTBA MHUKpPOYACTHUIl. YpaBHEHHE BOJHBI Ae bpoiis.
OCHOBBI KBAHTOBO — MEXAHMYECKOW TEOPUU CTpOeHUs aroma. [IpuHIMI HEOoNpeneneHHOCTH
leiizenbepra. Ilonartue BonHOBOM  QyHkuuu. BonnoBoe ypaBuHenme Illpeaunrepa.
XapakTepucTUKa COCTOSIHUS DJIEKTPOHA B aTOME HaOOpOM KBAaHTOBBIX uucel. [loHsTre atoMHoOIM
opbutanu. 3anoJHEHNEe aTOMHBIX opOuTaneit anekTponamu. [Ipunuun Ilaynu, npasuno XyHna.
DHepreTUYecKas auarpaMmma ypoBHEH, TOTypOBHEH, aTOMHBIX OpOUTajeli B MHOTORJIEKTPOHHBIX
aToMax. EMKOCTB 2JIEKTpPOHHBIX 000JI0YEK aTOMOB.

Tema 3. Ilepuoduueckuii 3aKon u nepuoouueckasn cucmema rnemenmos /. H.
Menoeneesa

[Tepuonnueckuit 3akon J[.MI. MengeneeBa. Ctpyktypa u ¢dopma NEpHOIUUECKON
cucteMbl. CBsi3b 3JIEKTPOHHOTO CTPOEHHUSI aroMa 3JIEMEHTa C €ro IMOJOXKEHHEM B IEepuoje,
rpynmne, MNOArpyMmme, CEeMENCTBE. OJIEKTPOHHBIE AHAJIOTHM 3JIEMEHTOB. llepmoandyHOCTH B
W3MEHEHUU CBOWCTB aTOMOB 3JIEMEHTOB (paglychl aTOMOB W HOHOB, SHEPrys HOHU3AIHH,
CPOACTBO K 3JIEKTPOHY), XUMHYECKHUX CBOWCTB MPOCTBIX M CIIOKHBIX BEIIECTB KaK Pe3yJbTar
MEPUOIUYHOCTH JIEKTPOHHBIX CTPYKTYP aTOMOB.

Tema 4. Xumuueckasn ceazwp

Mopenb BO3HUKHOBEHHUS U NPUPOJA XUMUYECKON CBSI3U. XapaKTEPUCTUKU XUMHUYECKON
CBS3U: DHEPIus, JUIMHA, BAJICHTHBIE YIJIbl, KPATHOCTb, MOJSPHOCTh. T€OpUN KOBAJIEHTHON CBS3H.
MeTox BaJeHTHBIX CXeM. MeToJq MOJIEKYJIApHBIX opOuTanei. YcioBus 00pa3oBaHMA
KOBaJICHTHOM CBs3H. CBOMCTBA KOBAJICHTHOM CBsA3HM. VloHHas CBS3b, CBOMCTBA MOHHOM CBS3H.
OOpa3zoBaHrWe WOHHON KPHUCTAUIMYECKOW pEIIeTKH KaK pe3yJbTaT HEHAMpPaBICHHOCTH U
HEHACHIIIAEMOCTH HOHHOM CBA3U. CBOWMCTBA COCIMHEHHUI C MPEUMYIIECTBEHHO MOHHBIM THIIOM
cBsi3u. KynoHOBCKast crabuin3anmsi.

Merainueckas cBsizb. [loHSTHE O 30HHOM TEOpUM TBEPAOTO Tena. MeTailsbl,
MOJIYTIPOBOIHUKH, TUDJIEKTPUKH.

Bomopoanas cBsa3b. BHyTpu- W MeXMOJIEKyIsipHas BOAOpPOJHAs CBA3b. BiusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BemecTB. BogopoaHas cBs3b B OeKax.



MexMonekynsapHble B3auMmojeicTBus (cwibl Ban-gep-Baanbca). OpuentarmonHoe,
WHIYKIHUOHHOE, JUCTIEPCUOHHOE B3aUMOACHCTBUSA, UX OTHOCUTENIbHBIA BKJIAJ B 3aBUCUMOCTH OT
CBOICTB MOJIEKYII.

ArperaTHble COCTOSIHUS BEILIECTBA: TBEPOE, JKUIKOE U Ta3000pazHoe.

Kpucrannuueckoe u amopdpHoe cocrosinusi. Kpucramiueckas pemeTka.

Tema 5. Hauana xumuueckoii mepmoouHamuku

BuyTpenHnsas sHeprusi W OSHTaublug BemiecTBa. [lepBbIii 3aKOH TEPMOJMHAMUKHU.
TeroBeie A(Q(PEKTb XUMHYECKHX  peakiuil. DK30- U DHIOTEPMHUYECKHE PEaKIIUU.
TepmoxumMuueckue ypaBHeHUs. 3akoH l'ecca W cieACTBUS U3 HEro. JIBHKyIIME CHIIbI
XUMHYecKkoro rmpomecca. [lonstme 00 osHTpommu. HampaBieHwe caMOMpPOU3BOIHHOTO
MPOTEKAaHUs XWMHUYECKHX peakmuii. Bropoll 3akoH TepMomuHamuikud. OHeprus [ubb6ca
0o0pa3oBaHUSs BEIIECTB.

Tema 6. Ocnoevt xumuueckoii Kunemuku. Kamanus

Knaccudukanus peakuuid B XuUMHUYeCKOW kuHeTuke. [loHSTHE CpeqHEd W HMCTUHHOM
CKOPOCTH XMMHYECKON peakiuuu. OCHOBHOM 3aKOH XHUMHYECKOW KHHETUKH - 3aKOH
JedcTByromux Macc. lloHsATHE KOHCTaHTBI CKOPOCTM XHMMHMUYECKOW peakuuu. Ilonsrtue
3JIEMEHTApPHOM CTaJuu CI0XKHOM peakiuu. [ToHsATHE 0 TEOpUU aKTUBUPOBAHHOTO KOMILJIEKCA.

Karanu3. BrnusHue karanmuszaTopa Ha CKOpPOCTb XuUMHYecKoWM peakuuu. Karanms
TOMOTEHHBIH, TeTeporeHHbIN, epMeHTaTUBHBIN. THrHONpOBaHue.

Tema 7. Xumuueckoe pasnogecue

HeoOpatumbie u oOpaTtumble mpouecchl. [loHSTHE KOHCTaHTBI pPABHOBECHUS, 3aKOH
JNEUCTBYIOIIUX MacC M €ro MNpPUMEHEHHWE K TOMOT€HHBIM M TEeTEPOr€HHBIM CHCTEMAaM.
HampaBneHnue cMelleHHs] XMMHUYECKOTO PAaBHOBECHS IMPU HM3MEHEHHH MapaMeTPOB CHCTEMBI.
[Tpunnun Jle-Ilarense.

Tema 8. OkucarumenvHo-60ccmanosumenbHble NPOYECChbl

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE MPOLECCHI B pacTBOpax. BakHelilne OKUCIUTENN 1
BOCCTAHOBUTEIU. VOHHO-MOJEKYISpHBIE YPaBHEHHUS  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTaHAapTHBIE 3JIEKTPOJHBIE NOTeHUMANbl. Psaa HanpspkeHuit metauioB. Hanpaienue
MPOTEKAaHUsl OKHMCIIUTEIbHO-BOCCTAHOBUTENBbHBIX peakuuid. [loHATHE O ranbBaHUYECKOM
AJIeMEHTE. DJIEKTPOJIU3 B pacTBOpax U paciuiaBax.

Tema 9. Pacmeopui

Knaccudukanus pactBopoB. PacTBopeHHne Kak (QU3MKO-XMMHUYECKHH Iporecc. Teopun
pactBopoB. PacTBopuMoOcCTh BemiecTB U (HaKTOpbI, BIMSIONIME HA Hee (IMPUpPOAa U arperatHoe
COCTOSIHME BEIECTB, TEMIIEparypa, JaBlieHUE, MPUCYTCTBUE Apyrux BeulecTB). [lonsTtue o
¢da30BbIX paBHOBECHSIX U Juarpammax coctosHus. das3oBas nuarpaMMa COCTOSIHHS BOJIBI.
[IpaBuno ¢a3 ['n66ca.

[TonstTue 00  wmmeampHOM  pactBope. CBoiicTBa  pa30aBiIE€HHBIX  PacTBOPOB
HedeKTponuToB. 3akoHbl Paynsa. Kpuockomust u s0ynmockomusa. Ocmoc. OcMoTHueckoe
naBieHue pacTBopoB. 3akoH Bant-I'odda. Ocmoc B mpupoe.

Teopuss  snekTpoiauTHueckodM — auccoumauuu.  IIpeacraBnenne 0 MexaHHU3MeE
aneKTponuTuyecko nucconnanuu. CreneHp nuccounanuu. CUIbHBIE U claOble AJIEKTPOJIUTHI.
[IpuMeHeHune 3akoHa JEHCTBYIOUIUX MAacC K paBHOBECHUSIM B PACTBOPax 3JIEKTPOJIUTOB.

Honnsle paBHOBecHs B pacTBOpPax 3JIEKTPOJIUTOB. KucnoTel, ocHOBaHUA, aM(pOTepHbIE
anekTponuThl. PaBHOBecue aucconumauuu Bojabl. MoH runpokconus. MoHHOE mnpousBeneHHe
BoAbl. Bomopomuerii mokasarens (pH) pactBopoB. KucimotHocTh M mienoyHocTs mouB, pH
JKUAKOCTEe opraHusMma. ['waponus coseil. PaBHOBecHe TpyAHOPAaCTBOPUMBIN 3JIEKTPOJIUT -
HaChIIEHHBINA pacTBOp. [IponsBeneHre pacTBOPUMOCTH.

Tema 10. Ocnoevt Heopeanuuecko Xumuu

PacnipocTpanenue snemenToB B npupojae. Kinaccel Heoprannueckux coeauHeHuii. O030p
XUMUU 37eMeHTOB-MeTaIoB. CriiaBbl. OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COSTUHEHUM.



9. Tekymuuii KOHTPOJIb MO TUCUMUIJIMHE

TGKYH_II/II\/'I KOHTPOJIb MO AUCHUIINIMHEC IMPOBOAUTCSA IIYTEM KOHTPOJA IMOCCUIaCMOCTH,
OLICHMBAHMSI TECTOB IO JIEKIMOHHOMY MaTepHally, OTBETOB W 3a/JlaHuil Ha MPaKTUYECKUX
3aHATUAX, OTYETOB IO JAOOPATOpPHBIM paboTaM, MPOBEACHHUS JBYX KOHTPOJBHBIX padoOT,
BKJIIOUYAIOLIUX TEOPETHYECKHE BOMPOCHI U MpaKTUYECKHe 3anaHus u ¢ukcupyercs B (dopme
KOHTPOJIbHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

B kypce ncnonbsiyercs 0aTbHO-PEUTHHTOBAsI CHCTEMA OIEHKH 3HAHHM.

Ne | Buabl KOHTpOJIsI KoanuecTBO Bana 3a MaxkcumajabHoOe
3aJJaHui 3aJaHHue KOJIMYECTBO
0aJU10B
1 | Bompocsl nocne gekuuu 7 10 70
2 | Pabora Ha mpakTHKe: 5 4
YCTHBINA OTBET 20
3 | KonTponpHas pabora Nel
«Crpoenne aroma. Ilepuomgmueckas
1 40 40
cucTeMa J.N.Menneneena.
XumMudeckas CBI3b»
4 | KontposnbHas pabora No2 1 50 50
«PacTBopsl»
5 | Ot4deTtsl o 1a6OpPaTOPHBIM paboTam 4 5 20
6 | PeliTuHT TeKyl1ero KOHTPOJIs 200

Jlnst orrycka K 3a4eTy HEOOXOIMMO IOJIYYUTh OICHKY TEKYIIEro KOHTPOJIS 3HaHUH U
Habpath 100 6ayoB (50% GaioB OT pedTHHTA TEKYIIET0 KOHTPOJIS).

OueHouHble MaTepuajabl TEKYIIErOo KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mupopmanust 06 oOpazoBaTenbHOM mporpamme - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

3ayer B MATOM CEMeCTpe NPOBOAUTCA B ycTHOM ¢(opme mo Omimeram. B kypce
UCITONIB3YETCSl OAJUTBHO-PEUTHHIOBAsI CHCTEMa OIICHKM 3HaHWW. MITOroBas OILIEHKa 3a CeMecTp
CKJIaJIbIBACTCSI M3 CYMMBI OaJlsIOB, MOJIyYEHHBIX Ha 3a4eTe, U 0ayioB, HAOPAHHBIX B CEMECTpPE 110
pe3ynbTaTtaM TeKyllero KoHTposs. Jis qomycka Kk 3auety Heooxoaumo Habpath He MeHee 50 %
0aJuIOB OT TEKYIIEro KOHTPOJIs, KOTOpbIil coctasisier 200 6.

buner cocrout u3 nByx uacreil. IlepBas yacTb COAECPKHUT 2 TEOPETUUYECKUX BOIPOCA,
nposepstonx OIIK 1, BTOpass yacTh COCTOMT M3 2 MPAaKTHUYECKHUX BOIPOCOB, MPOBEPSIOIINX
OIIK 1, OIIK-2. [TpoomKkuTenbHOCTh TIOJTOTOBKU OTBeTa 1o Omiteram 1 gac, orBet 30 MUHYT.

OneHouyHble MaTepHaIbl ISl TPOBEACHUS MPOMEXKYTOYHON aTTeCTallii pa3MeIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOMl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE O0ecTIeUueHne

a) DJIEKTPOHHBIA YU4EOHBIM KypC MO TUCIUILIMHE B AJIEKTPOHHOM YHHBeEpcHTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?id=22346

0) OnieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTalu Io
JTUCLHUTLIINHE.

B) [1man mpakTHYECKUX 3aHIATHI MO TUCITUTIIINHE.

r) MeToaudeckue yka3aHus 1o IPOBEACHUIO TA00OPATOPHBIX paboT.

1) MeTtonuyeckue ykazaHus 0 OpraHU3aIii CaMOCTOATEIbHONU pabOThI CTYEHTOB.

12. Ilepevyenn y4yeOHOIM auTepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:


https://lms.tsu.ru/course/view.php?id=22346

— AxwmeroB H.C. O6mias u Heopranmdeckas xumus. M.: Beicimas mkona, 2001, — 743 c.
(HoctymHo B o6ubnuoTexe 1Ty, AJIEKTPOHHAS BEPCHUSL:
https://Ims.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/ahmetov_obshaia i_neorganicheskaia_himia 2001.pdf).

— Heoprannueckas xumusi: B 3 T /Ilox pen. 10.JI. TperbsikoBa. — M.: Uzn. Llentp
«Axagemusi», 2004 — T. 1. — 233 c.; T. 2. —365 c.; 2008. T. 3. — 348 c. (locTynHo B OubIHOTEKE
1Ty, AJICKTPOHHAS BEpCHS: https://Ims.tsu.ru/course/view.php?id=18283;
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf.

— Y4eOHO-METOAMYECKOEe MOCOOHE 10 Kypey «XUMUS» Ul CTYACHTOB OMOJIOTHYECKOTO
MHCTUTYTA U (hakynbTeTa (PU3NUecKor KyIbTyphl HarpaBieHui moarotoku 35.03.01 — necnoe
neno, 49.01.01 — ¢wmsuyeckas xymprypa u 49.03.02 — pekpeamuss U CIHOPTUBHO-
03/10pOBUTENbHBIN TypusMm / Tom. roc. yH-T, XuM. ¢ax., [Kad. veopr. xumunu; coct. JI. H.
Mumenuna, JI.A. Cemonunal. - Tomck: M3marensckuit Jlom Tomckoro rocyaapCTBEHHOTO
yHuBepcureta, 2015. - 48 c.: un. (Jocrymuno B 6ubnuoreke TI'Y, snekrponnast Bepcusi: URL:
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000508035 ) .

— Tynukun, E. 1. Xumus B cenbckoM Xo3siiicTBe: yaeOHOe mocodue aiis By3oB / E. U.
TynukuH. — 2-e¢ u3n., ucop. U pon. — MockBa: M3narensctBo IOpaiit, 2022. — 184 c.
(ObpazoBarenbHas maatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/491525 (mata
obpamenus: 31.03.2022)).

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— AxwmeroB H. C. JlaGopaTopHble 1 ceMUHApCKUE 3aHATHS 110 O0IIEH 1 HEOPraHNYEeCKOM
xumun / AxmeroB H. C., AzuzoBa M. K., baneiruna JI. U.. - Cankr-IlerepOypr: Jlans, 2021. -
368 c. URL.: https://e.lanbook.com/img/cover/book/168686.jpg

— Cnunpsia B.W., Mapteinenko JI.U. Heopranuwueckas xumus, Y.1,2. M.: U3a-so MI'Y,
1991, 1994, — 620 c, — 624 ¢ (anexTponHas Bepcus: https:// www.studentlibrary.ru/book/5-211-
02494-X.html )

— I'muaka H.JL Obmas xwmmus. Yuebnoe mocodbue. Mzn. Kuopyc, 2016. — 752 c.
(doctymHo B OoubMoTeKe 1Ty, ANIEKTPOHHAS BEPCHS:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/glinka_obshaja_himija.pdf).

B) pecypchl cetn MIHTepHeT:

— DOnextponHslit kype: ['munka, H.JI. O6mas xumus B 2 T. Tom 1: yueOHUK 17151 By30B /
H. JI. 'muaka; mox pemaknuenr B. A. [TonkoBa, A. B. badkosa. — 20-¢ u3x., nepepad. u ao01. —
Mocksa: UsnarensctBo FOpaiit, 2022. — 353 ¢. (OGpa3oBarensHas miardgopma FOpaiit [caiiT].
URL: https://urait.ru/bcode/490493 (nata ob6pamenus: 30.03.2022).

— Ily3akos, C. A. OO6mas xumusi, COOpHHK 33724 U YIIPAKHEHUI: yaeOHOE mocoOue s
By30B / C. A. Ily3akos, B. A. Ilonkos, A. A. ®ununmosa. — 5-e u3a., nepepad. u gom. — Mocksa:
WzparensctBo FOpaiir, 2022. — 251 c. (ObpazoBatenbHas tuiardgopma FOpaiit [caiit]. URL:
https://urait.ru/bcode/488833 (mara obpamenus: 30.03.2022).

— Kypb6anos, C. A. 3emnenenue: yueOHOE MOCOOUE I CPETHETO MPOPECCHOHATEHOTO
obpazoBanust / C. A. Kyp6anoB. — 3-e u3z., ucnp. u non. — MockBa: U3garensctBo Opaiir,
2022. - 274 c. (Ob6pazoBarenbHas miarpopma  HOpaiir  [caiir]. —  URL:
https://urait.ru/bcode/491343 (mara obpamenus: 31.03.2022)).

— O6mepoccuiickass Cerp  Koncynprantllmoc CnpaBouyHass TmpaBoBas —CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

a) JIMIIEH3NOHHOE U CBOOOJTHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:


https://lms.tsu.ru/course/view.php?id=18283
http://lib.maupfib.kg/wp-content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
http://lib.maupfib.kg/wp-content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
https://lms.tsu.ru/course/view.php?id=18283
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
https://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000508035
https://urait.ru/bcode/491525
https://e.lanbook.com/img/cover/book/168686.jpg
https://www.studentlibrary.ru/book/5-211-02494-X.html
https://www.studentlibrary.ru/book/5-211-02494-X.html
https://moodle.tsu.ru/course/view.php?id=18283
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
https://urait.ru/bcode/490493
https://urait.ru/bcode/488833
https://urait.ru/bcode/491343

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxirouaeT MpHIIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JOCTyIHBIE 00snaunble TexHonoruu (Google Docs, Slnnekc auck u T.1L.).

0) nH(MOPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (pemtozuTopHin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenbHas wiatdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecrevyeHne

Aynuropun 1Jid IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayputopun Ai NPOBEACHUS 3aHATUN IPAKTUYECKOIO THUIMA, WHAWBUIYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALUM, TEKYIETO KOHTPOJISA U IIPOMEKYTOYHOU aTTECTALINH.

[TomerieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JOCTYNIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO0 CpeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AyauTtopuun nIjis poBeaeHUs J1abopaTopHbIX 3aHATHN (Ne221 u Ne 219, 6-ro yueGHOTO
kopnyca TI'Y), MHOIuUBUAYyanbHBIX W TPYIIOBBIX KOHCYJbTAlMH, TEKYLIETO KOHTPOJIS U
IPOMEKYTOUHOU aTTecTanuu. JIabopaTropun OCHAIEHb! BBITS)KHBIMU M CYIIMIBHBIMU HIKadaMH,
My (easiMi, TEXHOXMMUYECKIMH BECaMH, 3JICKTPOIUTUTKAMH, AUCTHILIIATOPAMH, LEHTpUpyramu,
TEPMOMETPAMHU, CTEKISHHOH M (apdopoBoil mocynoil, HEOOXOAMMBIMHU JJIi BBITOJHEHUS
71a00paTOPHBIX pabOT peaKTUBAMH.

15. Uudopmanus o pa3padoTunkax

CemtonnHa Jlumus AnekcaHApoBHA, KaHIUAAT XMMUYECKUX HayK, JOLEHT Kadeapsl
Heoprannyeckot xumun HU TT'Y.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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