1
EJIELIKWI TOCYJJAPCTBEHHbBIN YHUBEPCUTET um. N.A BYHUHA

PABOYAA IIPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI

OVYII. 07 Xumus

44.02.02 IlpenogaBanue B HAYAJBHBIX KJaccax

®dopma oOydeHUs: OUHAS



PabGouas nmporpamma pazpabotana Ha ocHoBe TpeboBanui ®I'OC cpennero
o011ero oOpa3oBaHusl, MPEABIBIAEMBIX K CTPYKTYpPE, COACPKAHUIO U Pe3yabTaTam
OCBOCHHMSI y4€OHON TUCIUIIINHBI «XUMUSD», B COOTBETCTBUM C PexomeHmanusmMu
M0 OpraHU3aIluy MOJYYCHHS CPEAHEro 001Iero o0pa3oBaHus B IPEIEIax OCBOCHUS
[MIICC3 na 06a3e OCHOBHOTO 0O0IIEro O0pa3oBaHHS C YYETOM TpeOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IMOJIy4aeMOU
npodeccuu WU CIEHUATbHOCTH CPEAHEro Mpo(dhecCHOHATBFHOr0 00pa3oBaHUs
(Metoauyeckne peKOMEHAAMM MO pa3paboTKe (aKTyaldu3aluh) MPUMEPHBIX
o0pa3oBaTeNbHBIX MPOTPaMM [0 HOBBIM M aKTyaJIM3UPOBAHHBIM (PenepaibHbIM
roCyJ1apCTBEHHBIM o0Opa3oBaTeIbHBIM CTaHJapTam CpEeaHEro
npodeccuonansaoro obpaszopanus: ®I'bOY 11O UPIIO, 2023).

OcHoBoO#l myis pa3paboTKu pabouel nporpammbl mociyxuia IlpumepHas
pabouass mporpamMmma 00IIEOOPA30BATEIBHON  JUCHUIUIMHBL  «XUMHS» A
npodeCCUOHANIBHBIX ~ O0pa3oBaTebHBIX  OpraHM3aluii,  PEKOMEHJIOBaHHAas
®denepanabHbIM TOCYJAPCTBEHHBIM OOJIKETHBIM 00pa30BaTENbHBIM YUPEKICHUEM
«MHCTUTYT pa3BuTus npodeccruonansHoro oopazosanus» (IIporokon Ne 13 ot 29
ceHTs0ps 2022 r.)

PabGouas mporpamma  pazpaborana IIIIK mo ecTtecTBeHHO-HaydHOMY
npoduTo

PazpaboTunk(u) paboueit mporpamMmbi:
MopraueBa H.B. k.1i.H., noueHr, npenogasarenb nHctutyta CITO EI'Y
uM.N.A.byHuHa



3
1.HOACHUTEJIBHASA 3AIINCKA

1.1. O0mas xapakTepucTUKA y4eOHOH TUCIUIIIAHBI

B ocHoBe yueOHONH JAUCHMIUIMHBI «XHUMHSD» JIEKUT YCTaHOBKAa Ha
dopMupoBaHue y O0Oy4aeMbIX CHUCTEMBbI 0a30BBIX [OHATHUH XUMUU H
IPEACTABICHU O COBPEMEHHOW XMMHUYECKOM KAPTUHE MHUpPA, a TaKKe BhIPA0OTKa
YMEHUN NIPUMEHSATh 3HAHMS XUMHUH KaK B IPOPECCUOHAIBHON JAEATENBHOCTH, TaK U
JUTSl pELIEHUS dKU3HEHHBIX 3a7ad.

XuMusg ~ UMEeT O4YeHb  OOJbIIOE W BCEBO3pACTAIONIEE  YHUCIO
MEXIUCIUIUIMHAPHBIX CBS3€H, IIPUYEM HAa YPOBHE, KaK IOHATHWHOIO aIapara,
Tak M UHCTpyMeHTapus. (CKa3aHHOE MO3BOJIIET pPacCMaTpUBaTh XHMHIO Kak
METaJUCIUIUIMHY, KOTOpas NPEIOCTaBIsAET MEXAUCHUIUIAHAPHBIA S3BIK UL
OMMCAHMS HAYYHON KapTHUHBI MUPA.

XuMHS  SBISIETCSI  CHUCTEMOOOpa3yloIUM (aKkTopoM Jii €CTECTBEHHO-
HAyYHBIX YYEOHBIX JAUCLMIUIMH, TOCKOJbKY XUMHYECKHE 3aKOHBI JIEKAT B OCHOBE
conepkanus (u3uKd, Ouosiornu, reorpaduu, acCTPOHOMUU H CIELHAIBHBIX
JUCHMIUIMH (TEXHUYECKasT MEXaHUKa, JJIEKTPOTEXHUKA, 3JIEKTPOHUKA U Jp.).
VYyeOHas quciumimHa «XUMHS» CO3[aeT YHUBEpCAJIbHYIO 0a3y Uil U3y4eHUs
o01IenpoPecCUOHANbHBIX U CHEUUANbHBIX JAUCLUUIUIMH, 3aKJIaablBas (yHIaMEHT
JUTSl IOCTIEAYIOWIETO O0yUEHHUs CTYAEHTOB.

OO6nanass JOTMYECKON CTPOMHOCTBIO M ONHUPAsCh HA SKCHEPUMEHTAIbHBIC
(dakTbl, yuyeOHasg NUCHMUIUIMHA «XUMHS» (POPMUPYET Yy CTYIAEHTOB MOJJIMHHO
HAay4YHOE MHPOBO33pEHUE. XUMHUS SIBISETCS OCHOBOW YYEHHMS O MaTepUabHOM
MUPE U pelaeT npoOiaeMbl ITOr0 MUPA.

Conepxanre mporpamMMbl 00I1Ie00pa3oBaTeIbHON JUCIUIUIMHBL « XHUMUSDY
HaIIpaBJIEHO HA JOCTHKEHUE CIEAYIOMIMX Lesei:

. dbopMupoBaHHE y OOYYAIOIIUXCS YBEPEHHOCTH B  IICHHOCTH
oOpa3oBaHus, 3HAUMMOCTM  XMMHYECKHUX  3HAaHUH I COBPEMEHHOIO
KBATM(PUIIUPOBAHHOIO CHELUATINCTAa IPU OCYLIECTBIECHUHU €r0 MPO(eCcCHOHATBHON

JIeSITeIIbHOCTH;
. dhopMUPOBAHHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;
. OBJAJICHUE CIECIM(PUUSCKOM CHCTEMOM XMMHYCCKHX ITOHSATHH,

TEPMHUHOJIOTHEN U CUMBOJIUKOM;

. OCBOEHUE OCHOBHBIX XAMUYECKUX TEOpUH, 3aKOHOB,
3aKOHOMEPHOCTEM;
. OBJIAJICHUE OCHOBHBIMM METOJAAMHM HAy4YHOrO IIO3HAHUS MPUPOIBI,

WCIIOJB3YeMbIMU B XUMUU (HAONIOJIEHUE, OMHCAaHWE, U3MEPEHHUE, BBIIBUKCHUE
TUIIOTE3, POBEJICHUE SKCIIEPUMEHTA);
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. pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, WHTCIUICKTyaIbHBIX U
TBOPUYECKHUX CITOCOOHOCTEH B Ipoliecce MPUOOPETEHUSI 3HAHUN C UCIIOJIb30BAHUEM
pa3IMYHBIX MCTOYHUKOB HH(OpPMAIMM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTH; YMEHUI (POpMYyIUpOBaTH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIUIO
0 OTHOIICHHI0O K (Qu3udeckod wuHPOpPMAINK, TOJIy4aeMol M3 pa3HBIX
HMCTOYHHKOB,;

. BOCIIUTAHHUE YYBCTBA TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY.

OcBoenune kypca « XUMUs MPeIoiaraeT pelieHre ClIeayomuX 3a1a4:

. npuoOpeTeHNe 3HAHUNA O XMMHUYECKUX 3aKOHAaX, JIekKAIINX B OCHOBE
COBPEMEHHOW XMMHUYECKON KapTHHBI MHpa, O HamOOJee Ba)KHBIX OTKPBITUSIX B
00JIaCTM XMMHHU, OKa3aBIIUX OIpPEACNAIoNlee BIUSIHUE HA PAa3BUTHUE TEXHUKU U
TEXHOJIOTHH,

. MOHMMAaHWE XUMHUYECKOW CYIIHOCTH SIBIICHUH, MTPOSBISIOUINXCS B
pamMKax MpOU3BOJICTBEHHOU JIEATEIBHOCTH,

. OCBOGHHE CIIOCOOOB HCIHOJB30BAHUS XWMUYECKHUX 3HAHUU IS
pelieHus] MPAKTUYECKUX M NPOo(eCcCUOHATBHBIX 3a/lad, OOBSICHEHUS SBIICHUN
IPUPOJIbI, TPOU3BOJCTBEHHBIX W TEXHOJIOIMYECKHX IPOLECCOB, OOeCIeueHus
0€3011acCHOCTH MTPOU3BO/ICTBA U OXPaHbl IPUPO/IBI;

. dbopMupoBaHUE€ YMEHUW peliath Yy4yeOHO-TIPAKTUYECKUE 3aJayu
XUMHUYECKOTO COZIepKaHus ¢ YU4ETOM NpodheCcCHOHATbHOM HAIIPaBIEHHOCTH;

. npuoOpeTeHne OMbITa MO 3HAHUS U CAMOIO3HAHUS; YMEHHUH CTaBUThH
3aJlayy ¥ peraTh TpooiIeMsbl ¢ y4€TOM Ipo(ecCHOHATBbHON HAIPABICHHOCTH;

. dbopMHUpOBaHUE YMEHHI HCKaTh, aHAJU3UPOBATh M 00pabaThIBaTh
uHdopMaIuio ¢ yuéToM npodeccrHoHaIsHOM HAMpPaBICeHHOCTH;

. HOJIFOTOBKA OOYYalOUIMXCsS K YCHEIIHOMY OCBOEHHUIO NUCUUIUIUH U
MoayJell mpodecCHOHANBHOTO NHUKIA: (POPMUPOBAHHE Y HUX YMEHHMM W OIbITa
JESTENIbHOCTH, XapaKTepHBIX IS TPOo(decCHit/IOMHKHOCTEN CIy)KaluX —WIH
CHEIUAIbHOCTEH, TOJy4aeMblX B  MNPOPECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHM3aINSX;

. MOATOTOBKAa K (OPMUPOBAHUIO OOIMMUX KOMIIETEHIIMHA OyIyIIero
CHEIUAINCTa: CcaMOo00pa30BaHMs, KOMMYHHKAIIUU, TPOSBICHUS TPaKIAHCKO-
MaTPUOTUYECKOU TMO3ULHUH, COTPYAHUYECTBA, PUHATHUS PELICHUN B CTAHIAPTHOU
Y HECTAaHJAPTHOMN CUTYaIUsIX.

Ocob6enHocTh (OpMUPOBAHUS COBOKYITHOCTU 3aJay U3YyUYCHUS XUMHH IS
CUCTEMBI ~ CpeAHero mnpodecCUOHATBHOTO  O00pa3oBaHUsl  3aKJIIOYAeTCsl B
HEOOXOJAMMOCTH peau3ali MpoPEecCHOHANIBHONW HAMPABICHHOCTH pElIaeMbIX
3aja4, yuéta 0cOOeHHOCTEN chephl ACSITETbHOCTUH OYIyIIUX CIIEIUATNCTOB.
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1.2. MecT0 y4eOHOM AUCHUIIMHBI B Y4e0HOM ILIaHe

OG6meobpazoBaTenbHas JIUCHHUIUIMHA «XHUMUS» SBIAECTCS 00s3aTEIbHON
4acThl0  00IIe00pa30BaTEeIbHOTO IMKJIa O00pa3oBaTeIbHOM MporpaMMbl B
cootBercTBUM ¢ PI'OC mno cnienmansHocT 44.02.02 IlpenonaBanre B HaYadbHBIX
KJIaccax.

1.3. Pe3ysbTaThl 0OCBOCHUS] YUeOHOM TUCHUIIMHBI
OcBoenne coaepaHusi y4eOHOW IUCHUIUIMHBI «XHUMHS» OOecreurnBaeT
JOCTH)KEHHE CTYAICHTaAMU CIIEIYIOLIUX Pe3yJIbTaTOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUU U JOCTHKECHUSIM
OTE€YECTBEHHON XUMUYECKOIN HayKu;

- XMMHYECKH  TPaMOTHOE  TMOBEJEHHME B  IPO(ecCHOHATBHON
NESATEIbBHOCTY M B OBITY HpU OOpallleHUHM C XUMHYECKHMMM BEIIECTBAMU,
MaTepHaJlaMH U MIPOLIECCaMU;

- TOTOBHOCTh K MPOJODKEHHIO 00Opa3oBaHMsI U IOBBILICHUS
KBAIM(PUKALUA B U30pPAHHOW MPOPECCUOHAIBHON AEATENBHOCTH U OOBEKTUBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHUE UCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XMMUYECKON HAyKH
U XUMHUYECKUX TEXHOJIOTHI NIl MOBBIIIEHUS] COOCTBEHHOTO WHTEJUIEKTYaJbHOTO
pa3BUTHS B BEIOpAHHOM NpodhecCHOHaIbHOU NeATeTbHOCTH;

MemanpeomenmHplX:

- VCITOJIb30BAHUE PA3JIMYHBIX BHUJOB IO3HABATEIBHOU JEATEIBHOCTH U
OCHOBHBIX MHTEJUIEKTYalIbHBIX ONEpalnuid (IOCTaHOBKHU 3ajaud, (OpMYyJIHPOBAHUS
TUIIOTE3, aHajlu3a M CHUHTEe3a, CpPaBHEHMs, OOOOIIEHHs, CUCTeMaTHU3alluH,
BBISIBJICHUS IIPUYHHHO-CJIEACTBEHHBIX CBs3€, MIOMCKa aHaJIOI OB,
(GbopMynupoBaHUs BBIBOJOB) AJI PELICHHs MOCTABIEHHOM 3ajauyd, MpPUMEHEHHE
OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOACHMS, HAYYHOIO SKCIEPUMEHTA) IS
U3YYEHHUs Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTATKUBATHCS B TpodeccuoHanbHol chepe;

- UCITOJIb30BAHUE PAZIIMYHBIX UCTOYHUKOB ISl TOJIYYEHUS] XUMUYECKON
uH(popMalMU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JI JIOCTHXKEHHUS XOPOIIUX
pe3yabTaToB B mpodeccuonanbHol chepe;

npeomemmuulx:

- c(hOpMUPOBAHHOCTh MPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; IOHMMaHUE POJId XMMHUU B (POPMHUPOBAHUM KPYro3zopa u
(GYHKIIMOHAJIBLHON IPaMOTHOCTH U€JIOBEKa JIJIsl pEIIeHUs] TPAaKTUYECKUX 3a/1aY;

- BJAJCHUE  OCHOBOIIOJIATAOIIMMH  XWMHYECKUMH  IOHATHUSMH,
TEOPUSIMH, 32aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METO/IaAMH Hay4HOI'O NO3HAHUA,
UCIONBb3YyeMbIMU B XMMHU:  HAOJIOACHHEM, OIHCAaHHEM, H3MEpPEHUEM,
HKCIIEPUMEHTOM; yMeHue o0padaThiBaTh, OOBSACHATH PE3yJIbTaThl MPOBEAECHHBIX
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OMBITOB M JI€JaTh BBIBOJBI, TOTOBHOCTb M CIOCOOHOCTH MPUMEHSTH METOJIbI
MO3HAHUS [IPU PEIICHUU TPAKTUYECKUX 3a]1a4;

- chOpPMHPOBAHHOCTh YMEHHMS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU M
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMyJiaM U YpaBHEHUSM;

- BJIaJICHUE TpaBUJIaMU TEXHUKUA O€30MaCHOCTH MPH HUCIOJIb30BAaHUU
XUMHYECKUX BEUIECTB;

- c(OpPMHPOBAHHOCTh COOCTBEHHOW TMO3UIIMM 10 OTHOUIEHUIO K
XUMHUYECKON HHPOPMAIUH, ITOJIy9aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4. PexoMeH1yeMoOe KOJHMYECTBO YaCOB HAa OCBOEHHE MPOTrPaAMMBbI
AUCUMIIMHBI:
MaKCHUMAaJIbHOM yueOHOU Harpy3Kku oOydaromierocs 44 yaca, B TOM YHUCIIE:

00s13aTeJIbHOM ayIUTOPHON yueOHOM Harpy3ku oOyuatomerocs 44 yaca;

2. COJJEPXKAHUE YUYEBHOM IV CHUILINHBI

2.1. O0beM yueOHOM NMCIUILUIMHBI M BHAbI Y4eOHOH padoThI

Buo yueonoit pabomowi Oobvem uacos
MakcuMasibHasi yueOHas HArpy3Ka (Bcero) 44
Oo0s13aTesibHAs Ay INTOPHAs yueOHasi HAarpy3Ka (Bcero) 44
B TOM YHCJIE! -
JICKIIUOHHBIC 3aHATHUS 22
71a00paTOPHBIE 3aHATUS -
MIPAKTUYECKUE 3aHITUS 22

KOHTPOJIbHBIE paOOThI -

KypcoBas pabota (poekT) (eciu npedycmompero) -

IMPOMCIKYTOUYHAA aTTCCTAlMA -

KOHCYJIbTallus -

CamocrosiTesibHas padoTa o0yuawinerocs (Bcero) -

ITpomexxyTounas arrectanus B popme: 3a4eT C OLleHKOM (2 cemecTp)

2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE YIeOHOM TN CIUIIINHBI

KoaunuyecTBO 4acoB
Ha pa3jgen
HauMeHoBaHue Aymu- | CamocTo-
pasziaena TOpPHasl | ATEJbHAsI Temel pasjena
padora | pabora,
, Jac yac

Pa3nen 1. Beenenue. 4 Tema 1. OcHOBHEIE NOHATHS U
XUMHS KaK HayKa 3aKOHBI XUMHH.
Paznen 2. 2 Tema 1. Ilepuoguyeckuii 3aKoH
ITepuoanueckuii JI.1. Menpaeneena.




3akoH u Tabnuna ..
Menneneena

[Tepuoanueckas TabauLa
XUMHYECKHUX DJIEMEHTOB.
3aKOHOMEpPHOCTHU A3MEHEHUSA

CBOMCTB XMMHUYECKHX 3JIEMEHTOB,
oOpa3yeMbIX MMM IpPOCTBIX U
CJIOXKHBIX BEIIECTB B COOTBETCTBUU
C  TOJIOKEHUEM  XUMHUYECKOIO
anemeHta B llepmonnueckon
cucteMe. MUpPOBO33pEHUYECKOE U
Hay4HOE 3HAYEHHUE
Ilepnogmueckoro 3axkona JI.W.
Menpneneea. IIpornossr  J[.H.
MenneneeBa. OTKpBITUE HOBBIX
XUMHUYECKUX JIEMEHTOB.

Tema 2. CoBpemeHHas MOJEIhb
CTPOCHUA aToMa. XHUMHUYECKUH
3JIEMEHT. DJIeKTpOHHAs
KOH(pUTYypaIus aToma.
Knaccuduxanus XUMUYECKUX
9JIEMEHTOB (S-, P-, d-2J1eMEHTEHI).

Tema 3. BameHTHBIE BO3MOXKHOCTH
aTOMOB.
DJICKTPOOTPULATEIbHOCTD.

Paznen 3. Ctpoenue
BEIIECTBA

Tema 1. Buapl XUMHUECKON CBS3H
(KoBaJIeHTHaH, MOHHAas,
MeTaJlTHYecKasi, BOJOPOJHAs) |
crocoObI €€ 00pa3oBaHMsI.

Tema 2. ArperatHoe COCTOSIHHE
BENIECTB M BOJIOPO/IHAS CBSA3b

Tema 3. Unuctrle BemecTsa 1 CMECH
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX

Pasnen 4. Bona.
PacTtBOpBI

Tema 1. Boga. PacTBopsl.

Tema 2. DnekTponutuyeckas
JIACCOLHAALIMS

Pasnen 5.
Knaccuduxanus
HEOPraHUYECKUX
COCIMHEHUN U UX
CBOMCTBA.

Tema 1. OkcHUabl U UX CBOMCTBA

Tema 2. OcHOBaHUA U UX CBOKMCTBA

Tema 3. KuciaoTsl 1 ©X CBOMCTBA

Tema 3. Coa 1 ©X CBOMCTBA

Pasnen 6.
XUMUYECKHUE PEAKIINU

AINDNIDN

Tema 1. Kiaccuduxanus
XUMHYECKUX PEAKIUH.
OKHUCIUTEIIBLHO-
BOCCTAaHOBUTEIbHbBIC PEAKIINH.

Tema 2. TemnoBoir  3ddexr




xuMuueckor peakuuu. CreneHb
OKHUCJICHHUS.

Tema 3. CKOpOCTh XHUMHUYECKOM
peaKkuu. O6patumocThb
XUMUYECKUX peaKIuit

Pa3xen 7. Merainel u
HEMETAJUIBL.

Tema 1. Meramasl. CrtpoeHue
aTOMOB METAJIJIOB.

OO6urue dbuznyeckue u
XMMHYECKUE CBOWCTBA METAJUIOB.
CrocoObl  TIOJTy4eHHS. 3HAYCHUE
METaUIOB W HEMETalloB B
OpUpOAE U KU3HEACATEIBHOCTU
yeJioBeKa u OpraHU3MOB.
Koppo3zus METaJIOB: BU/IBI
KOPpO3HWH,  CHOCOOBI  3alUThI
METaJUIOB OT KOPPO3UHU

Tema 2. Hemeramiel. OOmme
bu3ngeckKue 51 XAMHUYECKUE
CBOICTBA HEMETAJIOB. THINYHBIC
cBorctBa HeMeramwioB [V-— VI

TpyIIII. Knaccuduxanus u
HOMEHKJIaTypa COCIMHEHUI
HEMETAILIOB. Kpyrosopotsl

OMOreHHBIX JICMEHTOB B IIpupoac

Tema 3. OOmume  CcrIocoObl
MTOJTYYSHHSI METaJLIOB.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB
(OKCUIIOB, THUIPOKCUIIOB, KHUCIIOT,
coyieil u 1ip.). 3aKOHOMEPHOCTH B
W3MCHCHUU  CBOMCTB  TPOCTHIX

BEIICCTB, BOJIOPOJHBIX
COCIMHECHMM, BBICHINX OKCHIOB H
TUJIPOKCHUIOB

Tema 4. Oco6eHHOCTH CTPOCHUS
aTOMOB HEMETAJIIIOB

I'anorensl.

OxucnauTeIIbHBIC u
BOCCTAaHOBHTEIILHBIC CBOMCTBA
HEMETAJIOB.

HUToro

44

44




3. XAPAKTEPUCTHUKA OCHOBHbBIX BUJ0OB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumMmeHoBaHue pa3IleJIa/TeMLI

‘ Buabl y4eOHBIX 1eiicTBUH

Paszned 1. BBenenne. Xumus Kak HayKa

Tema 1. OCHOBHBIC IMTOHATHUS U 3aKOHBI
XUMUU.

VYMenus MMOCTaHOBKH 1eJjen
JIEATEIILHOCTH, TJITAaHUPOBAHUS
COOCTBECHHOH JIeATSIIHHOCTH ISt
JIOCTHIKCHHS TIOCTaBJIICHHBIX IIEJICH,

MIPEIBUICHUS BO3MOKHBIX
pe3yabTaToOB ATUX JNEUCTBUM,

OpraHU3allid CAaMOKOHTPOJISI U OLICHKH
MOJTYYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe CriOCOOHOCTU SICHO W TOYHO
u3jlaraTb CBOM MBICIH, JIOTUYECKHU
000CHOBBIBaTh CBOIO TOUYKY 3pEHHS,
BOCIIPUHUMATh W  aHAJU3UPOBATh
MHEHUSI COOECEIHUKOB, IPHU3HABAs
mpaBo JAPYyroro 4ejlOoBEeKa Ha HHOE
MHEHHUE.

3HaTh OCHOBHBIE  KOJIMYECTBEHHBIE
3aKOHBl B XUMHHU M pPacueThl IO
YpaBHEHUSIM XUMHUYECKUX PEaKIUH.
Mone Kak eauMHMIIA  KOJIMYECTBA
BemiecTBa. MoJsipHas Macca. 3aKOHBI
COXpPaHEHHSI MAacChl U DHEPTrUH. 3aKOH
ABorazpo. MoispHbiii 00BEM Ta3oB.
OTHOcUTENbHAs  IUJIOTHOCTH  Ta30B.
YMeTh TpPOW3BOIUTH PACUEThl 10
YpaBHEHUSAM XHUMHUYECKUX PEaKIHi ¢
UCIIOJIb30BAaHUEM  MacChl, o0Bema
(HOpMasbHBIC YCIIOBHSI) rasos,
KOJIMYECTBA BEIIECTBA

Paznean 2. Ilepuoagnuecknii 3akon u tadbamua /[.U. MenaeseeBa

Tema 1. Ilepnogmueckuit 3akon I.U.
Menpeieena.

[lepuonuueckasi Tabaua XUMUYECKUX
AIIEMEHTOB.

3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
UMH TPOCTHIX M CIIOXKHBIX BEUIECTB B
COOTBETCTBUU C NOJIOKEHUEM
XUMHUYECKOTO AIIEMEHTA B

Paccmotpenne MEPUOIUYECKOTO
3akoHa JI.MI. MeHneneeBa, OCHOBHBIX
MPaBUJI U 3aKOHOMEPHOCTEN PabOThI C
TaOMUIEe XUMHUYECKUX DJIEMEHTOB,
PAaCCMOTpPEHHUST  PA3JIUYHBIX  TEOPUH
CTPOEHHSI aTOMa.
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[Tepuoanueckoit CHCTEME.

MupoBO33peHYECKOE W HAy4YHOE

3HaueHue Ileproandeckoro 3akoHa

H.N. Menneneesa. Ilpornossr JI.U.

Menpeneena. OTKpBITHE HOBBIX

XUMHYECKUX DJIEMEHTOB.

Tema 2. CoBpemeHHas  MoJenb | PaccMOTpeHHe CTpOeHUs 3JEKTPOHHBIX
CTPOEHUS aToMma. XVWMHYECKHH | 000JIOYEK  aTOMOB, BBINOJIHEHUE

AJIEMEHT. DJIEKTPOHHAsI KOHPUTypalus
atoma. Krnaccubpukamuss XUMUYECKUX
9JIEMEHTOB (S-, P-, d-3JIeMEHTHI).

3aJIJaHUI 110 MMOCTPOCHUS JICKTPOHHBIX
000JI0YEK Pa3TUIHBIX ATOMOB.

Pemenue IIPAKTHUKO-
OPUCHTHUPOBAHHBIX TCOPCTUICCKUX
SaIIaHI/Iﬁ Ha XapaKTCPHU3alluIo
XUMHWYCCKHUX QJICMCHTOB

«Metannudeckue / HeMETa/UTHYECKHE

CBOﬁCTBa, QJICKTPOOTPULATCIbHOCTD
XUMHNYCCKHUX OJICMCHTOB B
COOTBCTCTBMM C HX JJICKTPOHHBLIM

CTPOCHHMEM U  TIOJIO)KEHHEM B
MEPUOANYECKON CUCTEME XUMUUYECKUX
anemenToB /.M. MenaeneeBa»

Tema 3. BaneHTHBIE BO3MOXKHOCTH
aTOMOB. JJIEKTPOOTPUILIATEIBHOCTD.

PaCCMOTpeHI/Ie IIOHATHUA BaJICHTHOCTH
H IIPUMCHCHHC OJTOIO IIOHATHUA IJIA
OIIPpCACIICHUA BAJICHTHOCTH PA3JIMYHBIX
XUMHWYCCKHUX 3JICMCHTOB

[IpakTnueckune 3aJlaHUs Ha
YCTaHOBJIEHHUE CBSI3U MEXIY
CTPOCHUEM aTOMOB XUMHYECKHUX

DJICMCHTOB U
MNEPUOANICCKUM HN3MCHCHUCM CBOMCTB

XUMHAYECKUX  JJIEMEHTOB M HUX
COEIMHEHN B COOTBETCTBUH C
IIOJIOKEHUEM Ilepnoanueckoit

CHCTCMBHI.

Paznen 3. CTpoeHue BelecTna.

XUMHUYECKON CBA3U
WOHHAs,
CIIOCOOBI €€

Tema 1. Bunsl
(KoBaJIeHTHaH,
MEeTajuInyeckas) |
oOpa3oBaHUsI.

N3ydeHne TUIIOB XMMHUYECKUX CBA3EH
U UX OCOOCHHOCTEH.
Pemienue tecTos.

Tema 2. ArperaTHoe COCTOSIHHE
BEIIECTB ¥ BOJOPOIHAS CBA3b

Oco06eHHOCTH TBEPJOTO KHUIKOTO H
ra3000pa3HOTO arperaTHOTo
COCTOSIHHMSL BEIIECTBA, OCOOEHHOCTH
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BOJIOPOJTHOM CBSI3U

Tema 3. Uuctele BemiecTBa U CMECH
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX

JucnepcHbie CUCTEMBI U 1504
pazHooOpasue, a TaK’Ke 0COOCHHOCTH U
cBoiicTBa. Pemmenue 3agay.

Pa3znea 4. Bona. PacTBopsl

Tewma 1. Boga. PacTtBopsl

Oco0eHHOCTH BOJBI U €€ 3HAUYCHHE JIJIS
bopMHUpOBaHUS W PA3BUTHUS IKU3HH
XUMUYECKHE U (U3MYECKUE CBOMCTBA
BOJIbI, PacTBOpBI M MX CBOMCTBA BUJbI
pacTtBOpOB. Pemienue 3anau

Tema 2. DneKkTpoauTryecKas
JTUCCOLIMAITHS

[loasTne BJIEKTPOJIUTUYECKOU
JIACCOIIUAIINA

Paznen 4. Knnaccuukanus HeopraHu4deCKMX coOeIMHEHUd M MX CBOMCTBA.

Tema 1. Okcuabl ¥ X CBOMCTBA

OKcuzpl Kak KIACC HEOPTaHUYECKUX
COCTMHEHUN IIPEICTAaBUTEIIH,
XUMHYECKUE CBOMCTBA U PEAKIIUU.
Pentenne 3amaHuii Ha HCIIOJIB30BaHUC
XUMHUYECKOM CHMBOJIMKM W Ha3BaHUM
COETMHEHUN 10 HOMEHKJIaType
MEXKYHAPOIHOTO com3a
TEOPETUYECKON U MPUKIATHOW XUMHUU
Y TPUBHUAJIbHBIX Ha3BaHUM

JUJISL COCTaBIICHUS] XUMUYECKUX (POopMyIT
JIBYXaTOMHBIX COCAUHEHUM (OKCHIIOB,
Cynb(pum0B, THAPUIAOB H T.I.) U
JPYTUX HEOPraHUYECKUX COCAUHECHUU
OT/ICJIbHBIX KJIAaCCOB.

Tema 2. KucinoTel 1 ©X CBOMCTBA

KucnoTtel kak kinacc HEOPraHUYECKUX
COETMHEHUN IIPEICTaBUTEIIH,
XUMHYECKUE CBOMCTBA U PEAKIIUU.
Pentenue 3amanuii Ha 3HaHUE KHUCJIOT.

Tema 3. OCHOBaHHMS U UX CBOMCTBA

OcHoBaHus KakK KJIacC
HEOPraHUYECKUX COCIMHECHUH
MPEJICTAaBUTENIN, XUMUUECKHE CBOMCTBA
1 peaAKIINH.

Howmenknatypa HEOPraHUYECKUX

BEILIECTB: HA3BaHUE BELIECTBA MCXOMS
U3 HUX XHUMHUYECKOW QOpMyINbl WU
COCTABJICHME XUMHUYECKOU (HOpMYIIbI
MCXOAs W3 Ha3BaHWs BEIIECTBA IIO
mexayHapoanon  (MIOITAK)  wumm
TPUBHATILHOMN HOMEHKJIAType.
Pemienne npakTUYECKUX 3aaHUN 10
KJIacCU(UKALlMK, HOMEHKJIAType |
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XUMUYECKUM dbopmynam
HEOPTraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJ1accoB (yrapHblii ra3, YIJIEKHCIbIN
ra3, aMMHaK, TalleHas  HU3BECTb,
HeralieHas U3BeCTb, NMUThEBAs COJa U
JIpYTuX): Ha3blBaTh M  COCTaBIATH
bopMyIBI  XMUMHYECKHUX  BEIIECTB,
OTpEeNeNsITh  TNPHUHAIICKHOCTh K
kinaccy. MCTOUHMKM ~ XHMHYECKON
uHpopmaruu  (CpeACTB  MacCOBOU
uHdopmaruu, cerb HTepHET WU

JIpYyTHe).

Tema 4. Conu ¥ UX CBOMCTBA

Conum kak KJacC HEOPraHUYECKUX
COCIMHEHUI IIPEACTABUTEIH,
XUMHUYECKHME CBOMCTBA M PEAKLUHU.
Homenkiatypa HEOPraHNYECKHUX
BEILECTB: HA3BaHUE BEIECTBA HCXOIA
U3 HUX XUMHUYECKOM QopMynbl WU
COCTABJICHHE XUMHUYECKOU (HOPMYJIBI
UCXOJl W3 Ha3BaHWS BELIECTBA IIO
mexayHaponno  (MIOITAK)  wmm
TPUBUAIIBHOMN HOMEHKJIATYpE.
Pemienne npakTHYeCKHMX 3aJaHUM 110
KJlaccu(ukanmy, HOMEHKIAType |
XUMHUYECKUM dbopmynam
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX
kinaccoB. Ilouck wuHopManuu 10
Ha3BaHUSM, uaeHTUUKATOpaM,
CTPYKTYPHBIM (pOopMysiam

Pasznes S. XumMunuyeckue peakumu

Tema 1. Knaccudukamuss XuMHUUeCKUX

XUMUYECKUE  PEAKIUU  Pa3IUYHbIX

peaKLui. TUIIOB, OCOOEHHOCTH U OKHUCIUTEIBHO-

OKHCIIUTENBHO- BOCCTAHOBHUTEIBHBIE | BOCCTAHOBHUTEbHBIX PEAKIIUH.

pEeaKIuu. HccnenoBanre TUNoB (IO COCTaBy M
KOJIMYECTBY HCXOHBIX u
00pa3yoIuXCs BEUIECTB) U MPU3HAKOB
XUMHYEeCKUX peakuui. [IpoBenenue
peakui MOHHOTO oOMeHa,
ONpELIEIICHNE cpenbl BOJIHBIX
pacTBOPOB. 3aJlaHHs HA COCTaBIICHUE
VOHHBIX PEAKINU

Tema 2. TernmoBoi a¢ddexr | [lonstue CTETEHU OKHCJICHUS,

xumuyecko — peakuuu.  CTeneHb | BK30TE€pPMUYECKAsT U SHJIOTEpMHUUECKas

OKHUCJICHUSI. peakius

Tema 3. Ckopocth xumuyeckod | OcoOeHHOCTH IPOTEKAHUS
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peakuuu. OOpaTUMOCTh XUMHYECKHX

XHUMHUYCCKHUX peaKuHﬁ, a TaxKXKE HX

peakuui 00paTUMOCTb. Karanus U
KaTaJIu3aTopPhl.
Pa3ngea 6. MeTa/LlIbl M HEMETAJLIIBI
Tema 1. Meramibl. Ctpoenne aroMoB | OCOOEHHOCTH ~ CTPOEHHSI ~ aTOMOB
METaJJIOB. METaJJIOB.

O0mme ¢GU3MYeCKue W XUMHYCCKUE
CBOMCTBa METaJIOB. Croco6b1
MOJydeHUs. 3HAYCHHE METAIOB U
HEMETAILJIOB B IPHUPOJIC U
KHU3HCNICATCIILHOCTH  4YeJIOBeKa |
opranuzMoB. Koppo3uss MeTayioB:
BUJIBI KOPPO3HMH, CIOCOOBI 3aIlUThI
METAJIJIOB OT KOPPO3HH

Pelienrie SKCrEpUMEHTAIBHBIX 337124
10 XUMHYECKHM CBOMCTBAM METAJLIOB,
M0 pPAacClO3HAaBaHUI0 U TOJYYEHUIO
COCIMHECHHUIN METAJIJIOB.

Tema 2. Hemeramuwl. — OO0mue
bu3nYecKrue U XUMHUYECKHE CBONCTBA
HEMETaJIOB. TUNWYHBIE CBOMCTBA
HEMETAJJIOB IV—  VII TPYIIIL.
Knaccudukanus u  HOMEHKJIATypa
COCTMHECHUH HEMETaJJIOB.
KpyroBopoTbl OHMOTEHHBIX 3JIEMEHTOB
B PUPOJIE

PaccmoTpeHust CBOMCTB  HEKOTOPBIX
METAJJIOB U OO0IIME MNPUHUUIBI ITON
IPYIIIBI COEUHEHNN .

Pemienne SKCIEpUMEHTAIBHBIX 3a1a4
[0 XMMUYECKHM CBOMCTBAM METAJIIOB
U HEMETaJUIOB, II0 PACIO3HABAHUIO U
MOJIyYCHUIO COCAVHEHUM METAJUIOB U
HEMETAJUIOB.

Tema 3. OOmue crnocoObl MOIyYeHUS
METaJlIoB.

XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEIIECTB
(OKCHUIOB,  THAPOKCHUIOB,  KHCIIOT,

cojiei u Ap.). 3aKOHOMEpPHOCTU B
U3MCHEHUU CBOWCTB MIPOCTHIX
BCIIIECTB, BOJOPOJHBIX COCIUHCHUM,
BBICIIIX OKCHJIOB ¥ TUJIPOKCHJIOB

XUMHUYECKHE PEaKUUU
MOJIy4YE€HUs METAILJIOB.

CocraBieHue ypaBHEHU XUMHUYECKUX
pEaKUMii € Yy4YacTUEM IIPOCTBIX U
CJOXHBIX HEOPraHMYECKUX BEIIECTB:
METAJUIOB M HEMETAJUIOB; OKCHUIOB
METAJIJIOB, HEMETAJUIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPTAaHWYECKUX KHUCIIOT,

BBIACIICHUA,

OCHOBaHHM 151 aM(pOTEepHBIX
TUJIPOKCHUAOB; HEOPTAHUYECKUX COJIEH,
XapaKTEepU3YyIOIIUX  HUX  CBOMCTBA.
Pemenune IIPAaKTUKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJJaHMi  Ha  CBOMCTBa, COCTaB,
MOJIyYCHHE u 6e3omacHoe
HCTIOJIb30BAHUE BaXKHEHM X

HCOPraHN4YCCKHUX BCIICCTB B 6BITy u
Hp&KTH‘-IGCKOfI ACATCIIBHOCTH YCJIOBCKA

Tema 4. OcoOEHHOCTH CTPOCHUS
aTOMOB HEMETAJIJIOB

['anorensr.
OKUCIIUTEIbHBIE u
BOCCTAHOBUTEJIbHBIE CBOMCTBA

Hewmeranmbl 170.4 XapaKTepHbIC
OCOOCHHOCTH, CBOMCTBA TaJOI'CHOB,
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIbHBIC
cBoiicTBa HeMetauioB. CocTaBiieHHE
YPaBHEHUN XWUMHYECKHX pEaKkiui ¢
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HEMCTAJIJIOB. Y4qaCTHCM IMPOCTBIX 141 CJIOKHBIX
HCOPraHN4CCKUX BCHICCTB: MCTAJLJIOB U
HCMCTAJIJIOB, OKCHIOB MCTAJlJIIOB,

HEMETaJUIOB u aM(pOTEpHBIX
AJIEMEHTOB; HEOPraHMYECKUX KHCIOT,
OCHOBaHHI u aM(dOTEepHBIX

TUAPOKCUIOB; HEOPTAHUYECKUX COJIEH,
XapaKTEepU3YIOIIUX UX CBOMCTBA

4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI

Jns peanuzauuul OporpamMMbl AUCIUILIMHBL JOJIKHBI OBITH MPETyCMOTPEHBI
CJIEIYIOLIUE CTIeIMAIbHBIE TOMENICHUS: YUEOHbI KAOMHET XUMUU W/WIIH y4eOHOM
XUMHUYECKOH JTab0paTOPHH.

O6opynoBanue yudeOHOro kabuwHeTa (HarjisigHbIe TMOCOOHUA):  HAOOPHI
IAPOCTEP)KHEBBIX MOJENIE MOJIEKYJ, MOJEIH KPUCTAIMYECKUX PEIIETOK,
KOJUICKIIUU TIPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIIUMS TOPHBIX IMOPOJ, W MHUHEpaioB, Tabnuia MeHaeneeBa, y4yeOHbIE
(¢unbMbl, TUPPOBBIE 00pPa30BaTEIBHBIE PECYPCHI.

TexHuueckue  cpeacTtBa  OOy4YEHUsS:  KOMIBIOTEp C  YCTPOMCTBAMH
BOCIIPOU3BEJCHUS 3BYyKa, [MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OSKPAHOM,
MYJIbTUMEIUNHASA T0CKA, YKA3Ka-IIPE3CHTEP Il NPE3CHTALINM.

O6opynoBanue Jaboparopur M pPabOYMX MeCT J1abOpaTOpUH: MEH3YPKH,
MUINETKU-KANEeIbHULIBI, TEPMOMETPbI, MHUKPOCKOM, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIEThI [JIS KalelbHbIX peakiuil, QuibTpoBaIbHas
OyMmara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (hOHAPUKH,
HAa0Op PEAKTUBOB, CTEKISHHbIE NAJOYKW, IITATHBBI [JIsI TPOOMPOK; MEpPHBbIE
UJIMHJPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JIeNUTeNbHbIe IuanHapuieckue (50-
100 ™), crynmku c necTukoMm, (aphopoBble dYaIIKK, THHIETH, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OAJIEKTPOIUIUTKH, JaOOpaTOpHBIE
IITATUBBI, CIUPTOBBIE TOPEIKH, CIHYKH, TPUOOp sl MOJYy4eHUs Ta3oB (Wu
npoOupKka C ra3o0TBOJHON TPYOKOM), AepikaTenu IJsi MPOOUPOK, CKIISITHKU IS
XpaHEHUs] PEaKTUBOB, pa3aTOuHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200
MJ1); IINATENN; TUHUETHI; TUTEIbHbBIE LU, CEKYHIOMEPHI (TallMephl), MEPHbIC
npobupku (Ha 10-20 M) m MepHbie KoObI (25, 50, 100 u 200 mur), BoasHas OaHs
(WM TEpMOCTAT), CTEKJISTHHBIC TAJ0YKH; KOHHYECKHUE KOJIOBI s TUTpoBaHus (50
u 100 mi); WMHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
WH/IMKaTOpHAs 1IKaJla; YHUBEPCAJIbHbBIA UHIUKATOP; umeTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mut), GropeTku A TUTPOBAHUS, MEAUIIMHCKUE IIMPHUITHI HA
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100-150 mu1, mabopaTtopHble W/HUIN aHATUTUYECKUE BeChl, pH-METphl, CyIIMIbHBIHA
mkad, u ap. 1aboparopHoe 000pyI0BaHHKE.

5. PEKOMEHIAYEMAS JIUTEPATYPA:
OcHoBHAaA

1. KomyxnukoBa, E. B. OOmas xumus. Beeaenue B oOIIyI0 XUMHUIO :
yueoOHoe nocodue / E. B. Konyxuukosa. — Canxkr-IletepOypr : CIIGIJITY, 2021.
— 104 c¢. — ISBN 978-5-9239-1243-2. — Tekct : anmekTpoHHsbIH / Jlaub :
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/179179. — Pexum pgocTyma: Juis — aBTOPHS3.
IIOJIb30BATEIICH.

2. AxwmetoB, H. C. O6mas u neoprannueckas xumusi / H. C. AxmeTos.
— 13-e m3x., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 744 c. — ISBN 978-5-
507-45394-8. — Texkcr : anexTpoHHbIl // JlaHb : 3JIEKTpOHHO-OUOIMOTEUHAsS
cuctema. — URL.: https://e.lanbook.com/book/267359 — Pexum nmocrtyma: st
aBTOPU3. MOJIH30BATEIICH.

JlomoiHUTE ILHASA
1. AHndunorenoBa, . B. Xumus : ydeOHUK U TIPAKTUKYM JIJISI CPETHETO
npodeccuoHanbHoro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3A., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. —
291 c. — (Ilpodeccuonansroe obpazoBanue). — ISBN 978-5-534-11719-6. —
TekcT : snexkTpoHHbId // OOpa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/538526

HNuTepHer- pecypcesbl

1. http://www.edu.ru -  deaepanbhbiii  mopran  «Poccuiickoe
oOpa3zoBaHue»

2. http://www.biblioclub.ru — DnekTpoHHO-OMOMHMOTEUHAsS —cHcTEMa
(OBC). YHuBepcuTeTckas OMOIMOTEKa OHJIAMH.

3. https://urait.ru  -DnekrponHo-OubmuoreyHass cucrema  (OBC).
YHuBepcuTeTcKkas OMOIMOTeKa OHJIAMH.

4, Alhimikov.net  [OnektponHbiii pecypc]. — Pexum npocryna
http://www.alhimikov.net , ceoboaHbIH. — 3ari. ¢ 3KpaHa.

S. Enunas  xomnexkuust I{udpoBbix  00pa3oBaTeIbHBIX  PECYpPCOB

[DnexTpoHHbIi pecype]. — Pexum moctyma :  http://school-collection.edu.ru
CBOOOJIHBIN. — 3arjl. ¢ IKpaHa.

6. EnnHOe OKHO J0cTyna K HHPOPMAIIMOHHBIM pecypcaM [ DIeKTPpOHHBIN
pecypc]. — Pexxum moctyma : http://window.edu.ru , ceo6oHBIH. — 3ard1. ¢ FKpaHa.
1. denepanbHBIA TEHTP WHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB

[DnexTpoHHBI pecypc]. — Pexxum moctyna : http://fcior.edu.ru , cBoGomHBIA. —
3ari. ¢ sKpaHa.
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8. XUMHUKA ¥ XUMHS [DJIEKTPOHHBIM pecypc| : KypHaJl XHM HKOB-
SHTY3HMacTOB. — PexxuM moctyma: http://chemistry-chemists.com , cBoGomHbIi. —
3ari. ¢ sKpaHa.
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