





1 Hean u 3axa4u yueOHOH AUCHHIINHBI

Ilens ocBOeHUs AUCHMIUIMHBI «XUMHS» — JaTh CTYAEHTY Oa30Bble 3HAHUS IO
(byHIaMEHTAIbHBIM pa3fesiaM XUMHU B O0beMe HEOOXOAMMOM IJisl OCBOEHUS (DH3UYECKHX,
TEXHUYECKHX M HKOJIOTUUECKUX OCHOB MPH M3YYCHUU TUCLIUILINH MPOGECCHOHATBHOTO KA.

3amaun M3yudeHus! AUCLUUIUINHBI « XMMHsD»: CHCTEMAaTH3alMs, 3aKperuieHne, yriyoaeHne
TEOPETUYECKUX 3HAHWUH IO XUMHUH, NPUOOpPETeHHe YMEHUH WCIONb30BaTh MPH HW3YYEeHUU
OUCIIUIUTAH, B CBOEH TPOW3BOACTBEHHON JIESTENIbHOCTH JOCTHIKEHUS XUMHH, METOMIbI
XUMHYECKOTO  HCCIICNOBAHMS,  OBJIAJCHHE TMPAKTUYCCKMMH  HABBIKAMH  XUMHYECKOTO
SKCIIEPUMEHTA ISl peleHnss NpOo(eCcCHOHANBHBIX 3a/1a4; OBJIQJICHUE HABBIKAMH XHMHYECKHX
pacyeToB MPUMEHUTENBHO K 3a7adaM Mpo(eCCHOHANBHON NESTEIbHOCTH, Pa3BUTHE HABBIKOB
CaMOCTOSITENTbHON pabOTHL

2 TpeGoBaHHs K pe3yJIbTATAM OCBOEHUS JMCLUIIHHBI

IIponiecc w3y4yeHHs] OUCLMIUIMHBI HampaBlieH Ha (OpMHUpOBaHUE MPOPECCHOHATBHON
KOMITETEHIINH:

— CIOocoOeH TMPHUMEHSTh €CTECTBEHHOHAy4YHble M OOIIEHH)KEHEPHBIE
aHaIMTHYeCKHe MeTobl B podeccuonanbHoi aesrenprocTr (OIIK-2);

— cnoco0eH TNPOBOAUTH HM3MEpeHHst W HaOmoneHus, oOpabaTeiBaTh W MPEACTABISATH
skcriepuMenTanbHble qaHHbie (OITK-3).

[Inaaupyemble pe3ysnbTaTbl OCBOEHHUsS] TNPAKTHKH, COOTHECEHHbIE C IUIAHHUPYEMBIMH
pe3yJIbTaTaMu OCBOEHUsI 00pa30BaTeIbHON MPOrpaMMBbL, PEACTABIEHBI B TAOIHUIIE.

3HAHUS,

Tabmmua — IlnaHupyemele pe3yiabTaThl OOYYEHHS 10 OUCLHHUILUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH B IIPOrpaMMe 6aKanaBpI/IaTa HHAUWKATOpaMu JOCTUXKEHUA KOMHeTeHLII/Iﬁ

Kon Kon n manmenosanme IInanupyemsblii pe3yabTaT Kon
KOMIIETE Haumenopanne fHeAropa 00y4eHus1 MOKAa3aTeJIst
KOMIETEHIIHH JOCTHIKEHHS
HIHA 0 JUCLHILTHHE O0CBOEHHS
OIIK-2 CnoocobeH NA-1omk2 3HATh:
MPUMCHSITh IMpumenser — xmmuueckue nonoxenns u | 3(OIIK-2)1
CCTCCTBCHHOHAY | CCTCCTBCHHOHAYYHBI | 3aKOHBI;
YHBIC U C 3HaHU:, — MOCPHOIUYCCKYIO CHCTEMY 3(0HK-2)2
OOLICHIKEHEPH AHATUTUICCKUC 37IEMEHTOB B CBETE CTPOCHHS
bIC 3HAHMUS, METO/IbI B aTtoma;
QHATUTHYCCKUC | MPOQECCHOHANBHOH | —  peakKIHOHHYO 3(OIIK-2)3
METO/bI B JCATCIIBHOCTH CHIOCOGHOCTD BELIECTE,
npocgeccHoHak — KHCJIOTHO-OCHOBHBIC u | 3(OIIK-2)4
HOH OKHCITUTEBHO-
ACATCIBHOCTH BOCCTAHOBHUTEILHBIE CBOMCTBA
BCIICCTB;
— XHMHYCCKYIO CBS3b, 3(OIIK-2)3
KOMITLICMCHTAPHOCTb,
— XHUMHWYCCKUE CUCTCMBI, 3(OIK-2)6
—  XHUMHYCCKYIO 3(OIIK-2)7
TCPMOAHUHAMUKY H KUHCTHKY, 3(OTIK-2)8
— TCOPHIO CTPOCHUS
OPTaHUYECKUX  COEAUHCHUH,
KJIACCU(HKAILMIO PEAarcHTOB U
peakuud B OpPraHHUYECKOU




Ko u nanmenoBanme

Ko Ilnanupyemnlii pe3yabTat Ko
KOMHI:!TC Haumenopanne fraropa pZqueH:ﬂ ¢ noncasaHTe.]m
KOMIIETEHIIHH JAOCTHKCHUS
HIHA M0 AUCLHILTHHE 0CBOEHHS
XUMUH,
— cBoiictea mommmepoB  u | 3(OIIK-2)9
OJITOMEPOB M CIOCOOBI  HX
MOy ICHUS,
Ymern:
— komuuectBeHHO onuchiBath | Y (OIIK-2)1
PeaKIMK TIPEBPAIICHHS,
—  PaCCUYUTHIBATH Y(OIIK-2)2
KOJIMICCTBCHHOE  COJCPIKAHUC
PacTBOPCHHOTO BCINCCTRA,
OCMOTHYICCKOTO JABJICHYS
pacTBOPOB, CKOPOCTH
XUMHAYCCKUX PEaKIU M WX
HATPaBICHHOCTb.
Baagers:
— wHaBeikamu  paborer B | B(OIIK-2)1
XUMHYCSCKOH 1aboparopuu.
OIIK-3 Criocoben NA-20mmxcs 3uarn:
MMPOBOAUTH ITposoaur —  XHMHYCCKYIO 3(OIIK-3)1
HU3MCPCHUS U HU3MCPCHUS U HUACHTH()UKAITHIO BEINECCTB.
HaOIFOACHUS, HAOIFOACHUS, % :
MeTh:
obOpabareiBaTh U obOpabareiBacT u _ ompexensTe Y(OTK-3)1
MPEACTABIATE MPEACTABISACT TEPMOHHAMECCKHE
SKCTEPUMEHTAI | SKCTICPHMEHTANBHEIE | oo renyorney  xuvpraeCinx
bHBIC TAHHBIC JAHHBIC poaKiMii M PaBHOBGCHBIC
KOHIICHTPAIVH;
—  ONpEeaACTATH OCHOBHBIC
pusmueckue u  xummueckue | Y(OIIK-3)2
XapPaKTCPUCTHKA
OPraHUYCCKUX BEINECTB.
Baagers: B(OIIK-3)1
—  HaBBIKAMH  TIPOBCACHUS
OCHOBHBIX MCTOJIOB
XUMHAYCCKOTO  aHauW3a |
OTIPC IC NI HIAS XUMHIICCKHX
MOKa3aTeNeH.

3 MecTo AMCHHUIINHBI B CTPYKTYpe 00pa3oBaTeIbHONH NPOrpaMmMbl

VuebHas IUCLUILIAHA

«XUMUST»

CTPYKType 00pa3oBaTeIbHOM MPOTrPaMMBI.
3HaHus, NPUOOPETEHHbIE NP OCBOCHUH IUCHMIUIMHBI « XUMHUS» OYIAyT HCIOJNb30BAHbBI
Nnpru U3y4YCHHUU CHEHUAJIbHBIX AOUCIUILINH ((XOJ'IOI[I/IJ'IbHaH, KPUOI'€HHAasA TCXHUKA WU CUCTCMbI

SKU3HEOOECIIEUECHUSD) |

«O01mast HNEeKTPOTEXHHUKA U 3JIEKTPOHHUKAY.

4, CopepxaHue THCUHILTHHBI
4.1 Temamuueckuil n1aH OUCUUNTUHbL

SBJSAETCS IUCLUIUIMHON 00s3aTeJIbHOM YacTu B

«MarepuanoBeneHue M TEXHOJOTUS KOHCTPYKLIMOHHBIX MAaTe€pPHAJIOBY;,
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Moayas 1
Pa3znen 1. OcHOBHBIE MOHATHA H
3AKOHbI CTEXHOMETPHH 16 8 4 - 4 8
Tema 1. Bsemenue. OcCHOBHbIE Ompoc,
MOJIOYKEHUS U 3aKOHBI. BBITIOJTHE
HHUC U
3alluTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHUC
MpaxT.
3aaHUN,
16 8 4 - 4 8 TECT
Pa3zpen 2. CTpoeHue BemecTsa 24 8 8 - - 16
Tema 2. Ilepuoauueckass cucrema Omnpoc,
3JIEMEHTOB B CBETE CTPOCHHS aTOMA. BBITIOJTHG
HHUC
MpaxT.
3aJaHUN,
12 4 4 - - 8 TECT
Tewma 3: XumMndeckas CBsI3b. Omnpoc,
BBIITIOJTHC
HHUC
MPaxT.
3aaHUN,
12 4 4 - - 8 TECT
Pazgen 3. O0mue 3aK0HOMepPHOCTH
XHMHY€ECKHX IPOLECCOB 18 12 8 - 4 6
Tema 4: Xumndeckass TEpMOAUHAMUKA Ompoc,
Y KUHETHKA. BBITIOJTHC
HUC U
3aIluTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHUC
MPaxT.
3aJaHUN,
18 12 8 - 4 6 TECT
Moayas 2
Pasnen 4. Pacteopsl 14 J6 ] a] - ] 218




Tema 5: PacTBOpBI M X CBOMCTBA.

14

Omnpoc,
BBIITIOJTHC
HUC U
3armmuTa
naboparo
pHOI
paboTsl,
BBITTIOJTHC
HHC
MPaKT.
3aJaHUN,
TECT

Paszgen 5. OxucaureanLHO-
BOCCTAHOBHUTECJbHbBIC U
JIEKTPOXUMHYECKHE MPOLECCHI

13

Tema 6:
CUCTEMBI.

DNEKTPOXUMHUUECKHE

13

Omnpoc,
BBITTIOJTHC
HHUC U
3armuTa
n1aboparo
pHOI
paboTsl,
BBIITIOJTHC
HHC
MPAaKT.
3aaHUN,
TECT

Pa3agen 6. OcHoBBI OpraHuyecKkoit
XHMHH

11

Tema 7: DjeMeHTBI OpPraHUYECKON
XUMUH.

11

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Pazgen 7. XumMuueckan
HACHTH(PUKALUSA U AHAJIU3 BellecTBa

12

Tema 8: Xumudeckas uaeHTUDUKAIUS
BEIECTB.

12

Omnpoc,
BBIITIOJTHC
HUC U
3armuTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHC
MPaKT.
3aJaHUHN,
TECT

Dx3aMeH

36

Bcero

144

51

34

17

57




4.2 Cooepircanue oucyuniunsl

Pa3gen 1. OcHoBHBIE NOHSITHSI U 3AKOHBI CTEXHOMeETPHH

Jlexuus 1.1. Beeaenue. OcHOBHBIE MOJI0OKEHHS U 3aKOHbI

XuMusl Kak Hayka, Kak y4eOHas IUCLHUIUINHA, KaK OTPaciib MPOMBIIUIEHHOCTH, Kak
OCHOBa HAy4YHO-TEXHUYECKOrO Mporpecca. XUMHUYECKash CUMBOJMKA. BaxHeilne Kiaccel U
HOMEHKJIaTypa HEOPTaHUYECKUX COEMHEHUN.

Jlekuus 1.2. OcHOBHBIE MOJIOKEHHST U 3aKOHbI

ATOMHO-MONIEKYJIIPHOE  y4deHue. 3aKOH TIIOCTOSHCTBA COCTaBa, 3aKOH KpPaTHBIX
OTHOIUCHHH, 3aKOH OObEMHBIX OTHOIIEHHWHA. OJKBHUBAJICHT. 3aKOH OKBHBAJICHTOB. 3aKOH
ABoragpo. AToMHBIE U MoJseKyJsipHble Macchl. KonudecTtBo Bemectsa. ModsipHas macca U
MOJISIpHBIH 00BeM. OmpeneneHne MOJSIPHBIX MAacC BEINECTB, HAXOMSIIUXCS B Tra3000pasHOM
COCTOSTHUH.

JlaGopaTopunasi pabora 1.1. OcHoBHble 3Tanbl MpoOBeJeHHs] Ja0opaTOPHOIro
NPaKTHKyMa

Beenenue B xuMuueckuil NpakTukyM. TeopeTndeckas 4acTh, S3KCIEPUMEHTAIBHBIN 3Tall,
00paboTKa HKCMEPUMEHTAIBHBIX JAaHHBIX. XUMHUYECKHE PEaKTUBBI, MOCYya, MpaBuia padoTsl B
naboparopuu.

JlaGopaTtopuas pabora 1.2. OmnpenejieHHne MOJEKYJSAPHOH MACCHI YIJIEKHCJIOTO
rasa

HsyueHne OCHOBHBIX TIa30BbIX 3aKOHOB, 3HAKOMCTBO C METOJaMH OIpeleseHUs
MOJIEKYJISIPHBIX MacC ra3000pa3HbIX BEIIECTB.

Pa3nen 2. CTpoeHue BemecTsBa

Jlexnus 2.1. [leppoanyeckasi CHCTEMA 3JIEMEHTOB B CBETE CTPOCHHUS ATOMA

Mopnenu crpoenus aroma. [IoHATHS O KBAaHTOBOW MexaHUkKe. KBaHTOBO-MexaHUYecKas
Mozenb aroMa. KBaHToBble yncna. PacnpeneneHue 5a€KTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax.
IIpunuun Haumenbiel 3Heprun. [lpasuna Kneukosckoro. Ilpunnun Ilaynu. Ilpasuno Xynaa.
DneKTPOHHbIE KOH(PHUTYpAIH AaTOMOB U HOHOB 3JIEMEHTOB, CIIOCOOBI 3aIIHCH.

Jleknus 2.2. Ilepuoguyeckasi cucTeMa 3J1€MEHTOB B CBeTeé CTPOEHHsI aTomMa
(onmepe:xkarouiee o0yueHue)

Bonpocel ansg caMOCTOSITEIPHOTO H3Y4YEHUs: MEePUOANYECKAass CHCTEMA 3JIEMEHTOB,
CTPYKTypa TEPUOAMYECKOW TaOJHLbI, MNPUYMHA NEPUOAUYHOCTH CBOMCTB XHMHUYECKHX
3JIEMEHTOB, aTOMHBbIE M HOHHBIE PAaIUyChl, PEAKIIMOHHAsl CIIOCOOHOCTH BEINECTB; KHUCIOTHO-
OCHOBHBIE€ U OKHCJIMTENILHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BEIECTB, AaTOMHOE 1PO; U30TOMBI U
n300aphl.

Jlexums 2.3. XumMHuueckas CBsi3b

Teopust xumuueckoro crpoenus. OOpa3oBaHHEe XUMUYECKOW CBSI3H. BUIbl XUMHYECKOH
ces3u. KoBanmeHtHass cBsi3b. BaneHTHOCTB, KOBajeHTHOCTh. [ mbOpummsaums. IlomsipHOCTB
MoJieKyJl. JIUMoabHbI MOMEHT. DJIeKTPOOTPULIATEIbHOCTb.

Jlexuus 2.4. XumMmuueckas CBsi3b

Honnasa cBsa3p. llomsgpusaumss unoHOB. /Jlenokanu3oBaHHass XUMHUYECKash CBS3b.
Merannuueckast cBsA3b. Bomopoanas cssizb. Cunbl Ban-nep-Baanbca. Boruncnenue amuHbl
oumons B Mosiekyse. Pacuer sHepruu u anmuHbl cBsizu. OmpeneneHue BHIA THOPUAM3AINU
SJIEKTPOHHBIX OOJIAKOB M TPOCTPAHCTBEHHOH CTPYKTYpPBhI MOJEKyJbl. OnmcaHHe MOJIEKYJIbI
CJIO’KHOT'O BEIIECTBA C MOMOIIBIO METOAAa MOJIEKYJIIpHBIX opOuTaneil. KomrieMeHTapHOCTb.

Pazgen 3. O6mue 3aKOHOMEPHOCTH XHMHYECKHUX MPOLEeCCOB
Jlexnus 3.1. XumMn4yeckasi TepMOANHAMHKA H KHHETHKA



BryTpennsist sHeprus. DHTpomus. JHeprerudeckue 3PQPeKTbl XUMHUYECKHX PEaKIHil.
Tepmoxumus. TepMOXUMHUYECKHE PACHETHI.

Jlexnus 3.2. XuMH4eCKasi TEPMOAHHAMHKA H KHHETHKA

DHTpONHsI U ee U3MEHEHHE MPU XUMHYECKUX peakiusix. JHeprust | nboca. CrannapTHble
TepMOAMHAMHUYECKHUE BETUYMHbI. XUMHUKO-TEPMOANHAMUYECKHE PACUETHI.

JlaGopaTopuas padora 3.1. CkopocTh XUMHYECKOH peakuuu

3HAKOMCTBO C KMHETHYECKUMH 3aKOHOMEPHOCTSIMHU MPOTEKAHUS XUMUYECKUX pPEaKLMi.
OKCHepUMEHTANbHOE MHCCJIEOBAHUE BIHSAHUSA M3MEHEHHs] KOHLIEHTPAlMM pearupyrolinx
BELIECTB U TeMIlepaTyphl Ha BpeMsl MPOTEKaHUs peakLuii U ee CKOPOCTb.

Jlexnus 3.3. XuMn4eckass TepMOAHHAMHKA H KHHETHKA

CKopocTb XMMHUYECKOI peakluu B FOMOTEHHBIX M IeTepOreHHbIX cuctemax. PaxTopel,
BJIMSIIOLIME Ha CKOPOCTh peakiuu. MeTonbl peryjiupoBaHUs CKOPOCTH XUMHUYECKOH peakuuu.
3akoH peiictBus Macc. TemmepaTypHbli KO3(QQHUIMEHT peakuuu. DHEprus aKTUBALMH.
Karanuzaropb! 1 KaTaIUTHYECKHE CUCTEMBI.

Jlexnus 3.4. XuMn4eckass TepMOAHHAMHKA H KHHETHKA

Heobpatumbeie u obOpatumbie peakumn. KomebatenbHble peakiuu. XUMHUYECKOE
paBHOBecue. CMelieHne xumuueckoro pasHosecus. [Ipunuun Jle Ilarense.

JlaGopaTopHas padora 3.2. XuMu4ecKoe paBHOBecHe

UccnenoBanue BIMAHUSA M3MEHEHMs] KOHLIEHTpPALMM pPEarupyrolIMX BEIIeCTB U
TEeMIIEpaTypbl HA XUMUYECKOE PaBHOBECHE.

Pasnea 4. PacTBophl

Jlexnus 4.1. PacTBopb! H HX CBOICTBA

Xapakrepuctuka pactBopos. Ilpomecc pactBopeHms. CriocoObl BBIpaKEHHSI COCTaBa
pactBopa. Kpucramnel u xpucramiorunparsl. PactBopumocts. IlepechilieHHbIE pPacTBOPSHI.
JlucnepcHble CUCTEMBI.

Jlexnus 4.2. PacTBopbl H HX CBOHCTBA

Bonnbie pacTBOpPBI 3JEKTPONHUTOB. DJNEKTpOIUTHYECKass auccouuarnus. CTeneHb u
KOHCTaHTa Aucconnanuu. 3akoH pasbasneHus OctBanpaa. CMeleHHe WOHHBIX PaBHOBECHH.
ITonsTHE O BONOPOAHOM MOKa3aTene cpenpl. I uaponus.

JlaGopaTopuas padora 4.1. I'mapoans coJieit

UzydeHne pa3nu4HBIX TUIIOB PEAKUUH THAPOIHM3a COJiel, (PakTopoB, BIMSIOIUX HA
yCHJICHHE U OCabJIeHHe THAPOIN3a.

Pa3gen S. Oxkuc/iuTe/IbHO-BOCCTAHOBHUTE/IbHbIE H JIEKTPOXMMHYECKHE MPOoLeCcChl

Jlekuus 5.1. DnekTpoxuMuyecKne cuCTeMbl

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKLUU.  DJIEKTPOXUMHUYECKHE  IPOLECCHI.
DNEeKTPOAHBIN nmoTeHral. [ aJpBaHMUECKUI 3JIEMEHT.

Jlekuus 5.2. DnekTpoxuMuiecKkne cucCTeMbl

DNeKTpoNu3 pacTBOPOB U pacIUIaBOB AJEKTposnuToB. IlpumeHeHHe 3jeKkTponu3a.
Onpenenenne u  KinaccUPUKAIMA KOPPO3MOHHBIX MPOLECCOB. XHUMHUYECKass KOPPO3HUSL.
DIeKTpOXUMHUUECcKasi KOPPO3Hsl. 3aluTa METaJUIOB OT KOPPO3UU.

JlaGopaTopHas padora S.1. OKHCIUTEJBHO-BOCCTAHOBUTEIbHBIE PEAKIHHA

H3yueHne okUCINTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB aTOMOB METAJIJIOB U HEMETAJIOB
B 3aBUCUMOCTH OT CTEIIEHU UX OKHCJIEHUS U XapakTepa Cpellbl, B KOTOPOI MpOTeKaeT peakLiys.

Pa3agen 6. OcHOBBI OpraHu4ecKoil XuMHH
Jlekuus 6.1. D1eMeHTbI OpraHu4YecKoil XHMHHU



Teopust CTPOECHUST OPraHUYECKUX COSIMHEHHH, KIacCU(UKALUS PEareHTOB U Peakuuil B
OpPraHUYECKOW XMMHHU. YTIeBOAOPOABI M UX npom3BomHble. COCTaB, CBOWCTBA U mepepadoTka
OpPraHUYEeCKOro TOIJIUBA.

Jlekuus 6.2. D1eMeHTbI OpraHu4YecKoil XHMHHU

Ctpoenne u cBoiictsa nonumepos. Omuromepsl. CriocoObl UX monyuyeHust, pusmueckue
XapaKTepUCTUKN OpraHUYeCKUX BelecTB. MarepHabl, MoJlydyaeMble Ha OCHOBE IIOJUMEPOB.

Paszpen 7. Xumunueckass HAeHTH(PHKALUS M AHAJIN3 BelECTBA

Jlexuusi 7.1 Xumnuyeckasi HieHTH(PUKALNS BelleCTB

AHanutuueckue — peakuuu. PeareHTel UM peakTuBbl.  ['pynmoBrle  peareHThHL
Crnenndrueckune peakunu. KauecTBeHHbIH aHAIN3, CHCTEMATUYECKHIA U TPOOHBIN aHAIN3.

KomnuecTBeHHplli  aHamu3  BemecTB.  MeTonbl  KOJIMYECTBEHHOIO  aHANIM3a.
I'paBuMeTpudeckuii U TATpUMETPUUECKUH aHanu3. MHCTpyMeHTaNbHbIE METOIbI AHAJIN3A.

JlaGopaTopHnas padora 7.1. KauecTBeHHbIe peaKUUH HA HOHBI

H3yueHne kaueCTBEHHBIX peakLUil OCHOBHBIX KaTHOHOB U aHHMOHOB. O3HaKOMJIEHHE C
OpOOHBIM aHAJTM30M KaTHOHOB M aHUOHOB.

JlaGopaTopuas padora 7.2. ’KecTkocTh BOABI

3HAKOMCTBO C BHJIAMH KECTKOCTU BObl, THATPUMETPUUECKUMU METOJaMHU OMpeeseHus
o01meli JKeCTKOCTH B CONIEPKaHUS B BOJI€ HOHOB KaJIbIIMsI U MarHHsI

5 YueOHO-MeTOAHYECKOE 00ecTieueHHe 1JIsl CAMOCTOSITeIbHOI padoThbl 00yYaromIUXCsA

5.1. Bueayoumopunan camocmoameivnan papoma cmyoeHmos

B nenom BHeaynuTOpHast caMOCTOsITeNbHAasE paboTa CTyAeHTa IpH H3YYEHHH Kypca
BKJTIOUAET B ce0s1 CNAYIOIHE BUIBI PaOOT:

— popaboTka (M3y4eHHe) MaTepUaIOB JIEKIIHIA,

— YTeHHE 1 MPOpPadOTKa PEKOMEHIOBAHHON OCHOBHOMW M IOTIOJIHUTEIbHON JINTEPATYPBI,

— IMOATOTOBKA K JJAOOPATOPHBIM 3aHSITHSIM;

— IMOMCK | MpopaboTKa MaTepuaioB u3 MHTepHET-pecypCcoB, HAYUHBIX Ty OIUKALHIH;

— IMOATOTOBKA K 3aIIUTe Ja0OPaTOPHBIX PadoT;

— MOATOTOBKA K TECTHPOBAHUIO;

— MOATOTOBKA K TEKYIIEMY U UTOrOBOMY (TIPOMEXKYTOUYHASI aTTECTALHSI) KOHTPOJIFO 3HAHUH
O TUCLIUTUINHE.

OcHOBHast A0 CaMOCTOSITENIbHOW paboThl CTYAEHTOB MPHUXOAUTCS HA IOATOTOBKY K
71a0opaTopHbIM padoTaM U UX 3aIMUTE, TEMATHKAa KOTOPBIX MOJHOCTBIO OXBATHIBAET COAEPIKAHNE
kypca. CamocrosiTenpHasi paboTa MO MOATOTOBKE K J1aOOpaTOpHBIM paboTaM M HMX 3allHTe
npeArnonaraeT yMeHne padoTaTs ¢ NepBUYHON HHPOPMALHEH.

Camocmosimensuas paboma no mooynio 1:
PaboTa ¢ KOHCTIEKTOM JIEKIINI 1 PEKOMEHOBaHHON UTepaTypoi (1 1 JONOSTHUTEIbHAS ).
ITonroroBka MaTepHagoB K KOHTPOJIBHOMY OIMPOCY MO U3YYEHHBIM TeMaM, JJabopaTOPHBIM

3aHSTHUSIM, TECTOBBIM MPOBEPKAM 3HAHWMA, 3aluTe J1adOpaTOPHBIX padoT, AWajoraMm ¢
MPEnoiaBaTeyieM U yYaCTHUKAMU MTPOBEPKHU 3HAHUM MEPBOTO JUCLHUILTUHAPHOTO MO JIAL.

Camocmosimensuas paboma no Mooymnio 2:
Pabora ¢ KOHCTIEKTOM JIEKIIUI U PEKOMEHJOBAHHON JUTEepaTypoi (1 1 JOmoNHUTENbHAS).
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ITonroroBka MaTepragoB K KOHTPOJIBHOMY OIMPOCY MO U3yYEHHBIM TeMaM, JJabopaTOPHBIM
3aHATUSIM, TECTOBBIM IPOBEPKAM 3HAHUH, 3amuTe JadopatopHbIX paboT, AMajoraMm c
MPenojaBaTeyieM U yYaCTHUKAMU MIPOBEPKHU 3HAHUNM BTOPOIO AUCLUIIIIMHAPHOIO MOAYJIS.

6 @DoHA OLEHOYHBIX CPeACTB AJs1 MNPOBEJCHHUS] TNPOMEXKYTOYHOH ATTECTALHH
00y4amUXCs M0 JUCHHUIJIHHE

@DOH/ OLICHOYHBIX CPENCTB ISl MPOBEACHUS MPOMEKYTOYHOH aTTeCTAlUU O0y4YarOIIUXCsI
MO AUCHUIIINHE «XUMUS» MPEACTABIIEH B MPIIOKEHUU K paboueli mporpaMMe AUCLUILTUHBL 1
BKJIFOYAET B CceOsl:

- MepevYeHb KOMITETEHIUH C YKa3aHUEM 3TaroB uX (POPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pazoBaTeNIbHON MPOTrPAMMEL,

- OMHCAHUE TOKA3aTeNied U KPUTEPUEB OLIEHUBAHUS KOMITETEHIIMA HAa PA3IMYHBIX dTarax
ux (hOpMHUPOBAHUS, ONTUCAHHE IITKAJT OLICHUBAHMS,

- TUTMOBBIC KOHTPOJIBHBIE 3aJIaHUSI WM MaTepHaibl, HEOOXOMUMBIE TSl OLEHKU 3HAHUH,
YMEHHH, HABBIKOB W (WJIM) OMbBITA NEATEIBHOCTH, XapaKTePU3VIOMMX 3Tarbl (POPMUPOBAHUS
KOMITETEHIIU;

- METOIUYECKIEe MaTepUasbl, ONMPEICSISIONINe MPOIeypbl OICHUBAHMS 3HAHUN, YMEHH,
HAaBBIKOB ¥ (WMJIM) ONbITa JESTENbHOCTH, XapaKTePU3VIOMIMX JTambl  (GOpMUPOBAHUS
KOMITCTEHIINH.

Bonpocs! aJ1s1 npoBeAeHHUs1 MPOMEKYTOYHON ATTECTALIMH 1O JAUCHMIIIMHE (IK3aMEeH)

1. OcHOBHbIE MOHATUS XUMUU: aTOM, MOJIEKYJIa, XUMUUYECKUH 3JIEMEHT, MPOCTO,
CJIOJKHO€E BELIECTBO.

2.  3aKOH COXpPaHEHHUs MaCChl BELIECTB.
3aKOH MOCTOSIHCTBA COCTaBa.
3aKOH KPaTHBIX OTHOIIEHUN. 3aKOH OOBEMHBIX OTHOIIEHUH.
3akoH ABoranpo. MonbHBIH 00beM.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Ilepnoandeckuii 3aK0H U CTPYKTypa NEPUOANYECKON CUCTEMBI.
H3MeHeHHne CBOWMCTB 3JIEMEHTOB B MAJIBIX U OOJIBIINX MTEPHOAAX.

9. Mogenu cTpoeHust aTOMOB. X AOCTOMHCTBA U HEAOCTATKH.

10. JIBoHCTBEHHAas MPUPOAA 3JIEKTPOHA.

11. Ksanroseie uncina. [Topsaok 3an0IHEHUs 3JEKTPOHHBIX 000JI04EK aTOMa.

12. BaneHTHbIE COCTOSIHUS 3JIEKTPOHA.

13. DHeprus HOHM3ALMU U SHEPTHS CPOJICTBA K AJIEKTPOHY. DJIEKTPOOTPULIATENbHOCTD.

14. 3akOHBI TEPMOXUMUHU. DHTAJIBITHA.

15. Dutponus. Dueprus I nboca.

16. CkopocTh XMMHUYECKUX peakLuii. PakTophl, BIUSAIOINE HA CKOPOCTb PEaKLIUU.
3aKOH ACHCTBYIOMINX MaccC.

17. Teopust akTUBALIMU XUMHUYECKON peakuuu. ACOpOILus U KaTalus.

18. OOpaTUMOCTh XUMHUYECKUX peaKkLUi. X UMHYECKOE PAaBHOBECHE.

19. Ilpunnun Jle-IllaTenpe. @axTOphl, BAUSAKOLINE HA CMELICHUE XUMUYECKOTO
PaBHOBECHH.

20. KoBajeHTHasi XuMH4YeCKast CBsi3b. MeTon BajieHTHbIX cBsi3eil. CriocoObl 0OpasoBaHumst
KOBAJICHTHOH CBSI3H.

21. Metoa MOJNIEKYJISIPHBIX OpOUTAJIeH.

22. NoHHas CBs3b.

23. MexMonekyaspHOe B3auMoencTeue. BonoponHas cBs3b.

O NNk w
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24. Bunbl ruOpuau3alii aTOMHBIX OpOUTAEH.

25. Pactopbl. O0mue cBOICTBAa pacTBOPOB. PacTBOPUMOCTD BEIECTB.

26. CnocoObl BbIpaske€HUs] KOHLIEHTPALMA PacTBOPOB.

27. Dnexrponutudeckas auccounanysi. CUiIbHbIE U CIa0bIe SIEKTPOIUTHL.

28. ®akTOpBl, BIUAIOLINE HA SJIEKTPOIUTHYECKYIO nucconnannio. KoHcTranTa u cteneHs
JUCCOLIALIUN.

29. Jluccoumanus Boabsl. BonopoaHblii mokas3aTesb Cpeabl.

30. I'mpponus coneii. PakTOPBbI, BAUSAIOLIME HA THAPOJIHS.

31. JlucnepcHOe COCTOsIHME BellecTBa. [lucnepCcHbie CUCTEMBI.

32. T'ampBaHMYECKUI 371€MEHT. Y CTPONCTBO U MPUHIHMIT PaOOTHL

33. Psapg HanpsiokeHUN METaIoB. DJEKTPOIHbIE TOTEHIINAIBL.

34. DraexTponu3. 3aKOHbBI 3JIEKTPONIH3A.

35. Koppozusi. CriocoObl 3aIIHUTHI.

36. OKHCIUTEIBHO-BOCCTAHOBHUTEIBbHBIE peakinu (pruMepsl). CTEeneHb OKUCIEHHS.
IIoHATHA OKUCINUTENb, BOCCTAHOBUTEND, OKUCIEHHE, BOCCTAHOBJICHUE.

37. OO1ue NOHSTUS U MOJIOKEHHUST KOJTHYECTBEHHOI'O aHAIN3a. Peakimm,
UCTIONb3YeMbI€ B TUTPUMETPUHU. TpeOoBaHUS K HIM.

38. OcCHOBHbIE COCTABIISIIOIINE TUTPUMETPUUECKON CUCTEMBI. TUTPAHTBI, UX
MIPUTOTOBJICHUE U CTAHIAPTU3ALMS.

39. Teopus CTpOCHUs] OPraHUYECKUX COCTUHEHU.

40. Knaccuduxkamms peareHToB U peakuuil B OpraHMYECKOH XUMUH.

41. Omuromepsl. CTpoeHue u cBoicTBa NOIMMEPOB. CriocoObl NX MONYUYESHHUS.

42. Tlomumepsl. CTpoeHHe U cBOiCTBa MosuMepoB. CriocoObl X MOTyYEHHS.

43. Xumudeckue BOJIOKHA U IIACTMACChl. XUMUYECKHE CBONUCTBA.

44. Bunawl oprannueckoro Tormusa. Ero cocras u nepepaboTka.

7 PexomeHnayemasi iutTepatypa

7.1 Ocnoenan 1umepamypa:

1. I'munka H.JI. O6mas xumusi: Yueb. mocobue. — M.: Muterpan-Ilpecc, 2003. — 728 c.

(94 5x3.)
7.2 [lononnumensuasn iumepamypa:

2. Koposun H.B. O0mas xumust: yaueOnuk. — M.: Bricmas mkoma, 2000. — 558 c. (64
9K3.)

3. I'muaka H.JL 3amaun u ynpakHeHus 1o oduiei xumuu: yued. mocodbue. — M.
Unrerpan-IIpecc, 2008. — 240 c. (8 3x3.)

4. Epoxun IO.M. Xumus: yueOnnk. — M.: Akanemust, 2005. — 384 c. (43 3k3.)

5. T'abpuensia O.C. [IpaktukyMm 1o oOmeit, HeOpraHU4eCKONH U OPTaHUIECKON XUMUH:
yue0. mocodbue. — M.: Akanemusi, 2007. — 256 ¢. (15 3x3.)

7.3. Yuebno-memoouueckan rumepamypa

6. Jlaan3depr P.A., Caymkuna JIL.H. JlaGoparopHeiii mnpakTukymM 1o oOmeid u
Heopranmyeckod xumun. Y. I: Yuebno-meronuueckoe nocodue (mpakrtukym) / P.A. JIsuazoepr,
JLH. Caymkuna. — [lerponasnosck-Kamuarckuii: Kamuarl TV, 2008. — 105 c.

7.4. Memoouueckue yrazanus no Oucyuniune

7. Caymkuna JLH., JIsua30epr P.A. Xumus. OcHOBBI 001el 1 HEOPTAHUIECKOW XUMUU:
nporpaMMa Kypca M METOAMYECKHE YKa3aHWs K H3YYEHUI0 AMCLUMIUIMHBI [T CTYJEHTOB
HanpasneHuit noarorosku 022000.62 «Dkomoruss W npupopomnonb3oBanue», 280700.62
«TexnocepHast OezomacHocThY», 280100.62 «IIpupomooOyCTpOCTBO M BOAOMIOIB30OBAHUEY,
151000.62 «TexHonormueckue MamuHbl W obOopymosanuey», 111500.62 «IIpombinieHHOE
peibonoscTBoy, 260100.62 «IIpomyKThl MHUTaHHUS >KUBOTHOTO NPOUCXOXKAEHHs», 260100.62
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«IIpogykThl mUTaHUS W3 PACTUTENBHOrO ChIpbsi», 141200.62 «XonoaunbHas, KpUOrE€HHAas
TeXHUKA W CHUCTeMBbI >ku3HeoOecmeueHus», 223200.62 «Texnuueckas ¢usuka», 220400.62
«YmpaBjieHHe B TEXHHYECKUX cucremax» u crnenuanpHoctel 180403.65 «CymoBoskmeHue»,
180405.65 «Dkcmnyartalius CyAOBbIX SHEPreTHYEeCKUX yCTaHOBOK», 180407.65 «Jxcrutyaranus
CYAOBOTO 3JIEKTPOOOOPYIOBAHHS U CPEICTB aBTOMATHKI» OYHON U 3a04HOH GopMm oOyueHus —
Ilerponasnock-Kamuarckuii: Kamuatl TV, 2013, — 52.

8 Ilepeuenbr  pecypcoB  HH(POPMALHOHHO-TEJEKOMMYHHKALIHOHHON  CeTH
«AnTepHer»

Kypunan «Xumuss u Kuszap - XXI Bexk» [Onekrponusiii pecypc]. — URL:
http://www.hij.ru

Mup xumuu [Inexkrponrnsiii pecypc]. — URL: http://chemistry.narod.ru

DKCIIepUMEHTAIbHAS XUMUS [DnexTpoHHbIH pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauueckne yKazaHus 1Jisl 00y4AKLIUXCS M0 OCBOEHHIO TUCIHILINHBI

MeTOI[I/IKa npenogaBaHuAa I[aHHOfI AUCHUILIMHBI OpeaAnojara€r 4YTCHUE .]'IeKI_II/II\/'Ij
MPOBEACHUE J'Ia60paTOprIX 3aH$ITPII>'I, rpynmnoBbIX W HWHAWBUAYAJBbHBIX KOHCY.]'IbTaL[I/Iﬁ 10
OTHEJbHBIM BOIMPOCaM AMCLMIUIMHBL [IpenycMoTpeHa caMocTosiTeNbHas paboTa CTYIEHTOB, a
TAKXKE MPOXOKACHUEC aTTECTALIMOHHBIX HACHBITAHUHU HpOMe}KYTO‘{HOfI arTTeCTalun.

Ha JICKOUAX PACCMATPUBAIOTCA KOHUECTITYAJIbHBIC BOMPOCHI XUMUHN. OCHOBHBIC TTOHATUSA U
3aKOHbI CTEXUOMETPHUU, CTPOCHUEC BCIICCTBA, O6H_II/Ie 3aKOHOMEPHOCTHU XUMUYCCKHUX IMPOUCCCOB,
CBOMCTBA PaCcTBOPOB, OJSJICKTPOXUMHUYCCKUE TMPOUHECCBI MU CUCTEMBI, TCOPUA XUMHYCCKOIO
ctpoennss A M. BytnepoBa, pa3nuuHble KJIacChl OPraHUYECKUX COEOUHEHWN U HMX CBOMCTBA,
OCHOBBI XUMHWYECCKOT'O aHaJIu3a U I/II[eHTI/I(bI/IKaLII/II/I BCIIICCTB.

Llenbto mpoBemeHUs! Ja0OPATOPHBIX 3AHATHI SIBISETCS 3aKperUIeHHe TEeOPETUYECKUX
3HAHUU CTYACHTOB, IMOJYYCHHBIX HMH B XOAC€ HW3YUCHUA MAUCHUIUIMHBI Ha JICKOHUAX U
CaMOCTOSITENIbHO. 3aHsTUSl J1TaDOPaTOPHOTO THMA BKIHOYAIOT B Ce0sl CIEOyOL[He >Tarbl
U3y4YeHHE TEOPETHYECKOI 4acTh 1abopaTopHO paboThl; KOHCIIEKTUPOBAHUE XOAa BBIOJIHEHHS
nabopaTopHOil paboOTBI M TMPOBENEHUE €€ OKCIePUMEHTAIbHON YacTH, BBIIOJHEHUE
HEOOXOUMBIX pacueToB; oopmIileHHe OT4eTa O MPOAENaHHOHN padote; 3ammTta JabopaTopHON
pa60TbI. I[J'Iﬂ IIOATOTOBKU K 3aHATUAM na6opaTopHoro TUIIA YW 3alMUThl BBIIIOJHCHHBIX
7a00paTOpHBIX pPadOT CTYAEHTHI BBINOJHSKOT MPOPadOTKY METONMYECKHX YKa3aHWH 110
BBIMTOJIHEHUIO  JTA0OpPaTOpHO  paboTel, yxenstsi ocoboe BHUMAaHHME LENsAM M 3a/a4am,
TEOPETUYECKOH YacTH WM TOPSIKY BBIMOJIHEHUS JTa0OpaTOpPHOH palOThI, KOHCIIEKTUPOBAHHE
HCTOYHHUKOB, pabOTy C KOHCIIEKTOM JIEKLIUH, TPOCMOTP PEKOMEHTyEeMOI JIUTEpPaTyphbl.

HpI/I HU3YUCHUNU AUCHUIIINHBI UCIOJB3YHOTCA MHTCPAKTHBHBIC METOAbL O6yLIeHI/I$I, TAKUEC
KaK:

1. Jlexuus:

— JIEKLMS-BU3YATH3aLUs — MMoJa4a MaTepuaia OCYIIECTBISIETCS] CPEACTBAMH TEXHUYECKUX
CpEaACTB O6yLIeHI/I$I C KPaTKUM KOMMECHTHUPOBAHUEM ACMOHCTPUPYEMBIX BU3YAJIbHBIX MATCPUAIIOB
(mpeseHTaLUi).

2. JlaGopaTopHOe 3aHSTHE:

—TPEHUHT — MeTOH OOYy4YeHHsI M Pa3BUTHs CIOCOOHOCTEH K OBJIAACHHUIO JEATENbHOCTHIO
NPOBENEHUs] XUMHUYECKHX JIaOOpaTOpHBIX HcclenoBaHuidl. HTeHCHMBHast pabora BO Bpems
TPEHHHra MOMOTaeT IOCTUYb BBICOKHMX pPE3yJIbTATOB 3a KOPOTKHH CpPOK, a MOCJeAyroLast
CHCTeMa TOCJE€ TPEHHHIOBOTO COMPOBOXAEHHsS OOeCreYrBaeT HAAeKHOE 3aKperuieHHe
marepuana
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- pa60Ta B MaJibIX Tpymmnax o6ecnqu/IBaeT AKTUBHYHO TMO3HABATCIIbHYIO OCATCIBHOCTDH
oOy4YaroIuxcs,  MPeaycMaTpuBaeT  pachpeneieHdue  OOS3aHHOCTEH  MEKAYy  HUMH,
HUCIIOJIHUTECIIbHY O u OpTraHU3aTOPCKYHO HWHULIMATUBY, AKTyaJIn3aluio, Kak OIbITa
CaMOCTOSITENIbHON NIEATENIbHOCTH, TaK M COBMECTHOH padOoThI MO BBIMOJHEHHIO JTA0OPATOPHBIX
paboT, dYro corjacyercss ¢ peanusMu TPOPECCHOHATBHOW JNEATEIBbHOCTH  OyayInux
CMeLHAJICTOB.

10 Kypcosoii npoekT (padora)
BeimonaeHne kypcoBoro npoekra (padoThl) He MPEenyCMOTPEHO YIEOHBIM TUIAHOM.

11 Ilepeyenr MHPOPMALHOHHBIX TEXHOJIOTHi, HCNOJBL3YEMBIX NMPH OCYIIECTBJIECHHH
o0pa3oBaTeIbHOI0 mpouecca MO JMCUUILVIMHE, BKJIKYAsi MepedYeHb MNPOrpaMMHOIO
olecrievyeHusi 1 HHPOPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv unGOPMAUUOHHBIX MIEXHOIOZUIL, UCHOIB3YEMBIX HPU OCYULECHIG/ICHUN
obpazoeamenbnozo npovecca

— 3JIEKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI, TPENCTABICHHBIE B 1. 8 paboyeil mporpaMmel,

— UCIOJIb30BaHUE CIANI-IPE3CHTALNI,

— HWHTCPAKTHUBHOC O6H_I6HI/IG C O6yLIaIOH_II/IMI/IC$I U KOHCYJIBTUPOBAHUE TMOCPCACTBOM
3JIEKTPOHHOM MOYTHI.

11.2 Ilepeuensv npozpammmnozo obecnedeHUs, UCHOIB3YEMO20 HPU OCYWLECHIGTEHUU
obpazosamenbHozo npoyecca

[Tpu oCcBOEHHMM AUCLMITIMHBI HCIIOIB3YETCS JIMLEH3MOHHOE POrpaMMHOe o0ecreueHne:

— TEKCTOBBII penakTop Microsoft Word;

— maket Microsoft Office

— 3JIeKTpoHHbIe Tabmuibl Microsoft Excel;

— Mpe3eHTalMOHHbIN penakTop Microsoft Power Point.

11.3 Ilepeuenv unpopmayuonno-cnpagoOUHBIX CUCHEM
— cripaBovHO-TIpaBoBasi cucreMa KoncynbsranT-rutoc http://www.consultant.ru/online
— cIIpaBOYHO-TIpaBoBas cucreMa ["apaHT http://www.garant.ru/online

12 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUIIHHBI

Jns mpoBeneHMs 3aHATHH JIEKIMOHHOTO THWIIA, TPYIIMOBBIX W HMHAMBHIYAJbHBIX
KOHCYJIbTAIlMH, TEKYIIEero KOHTPOJII W MPOMEKYTOYHOW aTTECTAlMHM HCIOJB3YeTCs ydeOHas
aynuropus 7-2006.

IIpu npoeenennu naboOpaTOpHBIX PAadOT UCHOJIB3yeTCs Jjadoparopusi oOOmeld wu
Heopranudecko xumuu x/k-11 b Ha 16 mocamodHbIX MECT, KJIaCCHAs JOCKA, BBITSHKHOW IKad;
0aHsl BOISIHAS, TUIMTKA BJIEKTPUYUECKAs, WHCTPYMEHTHI (LITATUBBI, JEPXKATEIH A MPOOHPOK
TUTENbHBIE  IIWIIBI), JabopaTtopHas mocyna (OIOpeTKH, CHHPTOBKH,  KamneJbHHIIBL,
TUTJIN);, XUMUYECKHE PEaKTUBBL, epuonudeckas tadiuna J{. M. Menneneesa.

Jlnst caMoCTOsITeNbHOH paboThl 00YHAIOIUXCST UCTIONB3YIOTCS KaOUHeTh 6-214 u 6-314;
KaXblii 000OpYIOBaH KOMIUIEKTOM y4eOHOW Mebenu, ABYMsI KOMIBIOTEPAMH C JOCTYIIOM B
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHYI0 ~ ceThb  «l/IHTepHeT» ®M B 3JEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BATENBHYIO CPENY OPraHU3ALNH, IPUHTEPOM U CKAHEPOM.
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IIpn w3y4eHMM JUCHMIUIMHBI HCcronp3yercs Oubmmoreunerii ¢onn Kamuatl TV:
yueOHHKH, yueOHble OCOOUS, TEPUOJUIECKIE KyPHAIbI, SJIEKTPOHHBIN pecypc; pa3aaTOYHbIH
MaTepuall.
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