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IHHOACHUTEJIBHASA 3ATINCKA.

PabGouass mporpammMa TmO Kypcy BHEYPOUHOH JIE€ATEILHOCTH OOIIEKyIHTYpPHOM
HAIpPaBJIEHHOCTU «Y IUBUTENIbHASL XUMUS» COCTABIIEHA HA OCHOBAHUM:
- ®epepanpHOro 3akoHa ot 29.12.2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit Deaepannm»
B JICHCTBYIOILEH PENAKIINN;

- Ilpukaza Munobpuayku Poccun o1 30.08.2013 Ne 1015 «OO6 yrBepxkaenun Ilopsaka
OpraHu3aluu U OCYILIECTBJICHHUS o0Opa3oBaTelbHOI JeSITeIbHOCTH 110 OCHOBHBIM
o01ieo0pa3oBaTeIbHbIM IPOrpaMMaM — 00pa3oBaTEIbHBIM MpOrpaMMaM HauyaJdbHOro OOIIEro,
OCHOBHOTO OOIIIETO U CPEeHEro 00IIero 00pa3oBaHUA»;

- [locranosnenus ['maBHOTO rocy1apcTBEHHOTO CaHUTapHOTO Bpaua Poccuiickoit deneparuu ot 29
nexadbps 2010 Ne 189 r. MockBa «O0 ytBepxaenun CanlluH 2.4.2.2821 -10 «CanurtapHo-
AMUAEMUOJIOTUYECKHE  TpeOOBaHMS K  YCIOBUSM M OpraHu3anuu  oOydeHus B
0011e00pa30BaTEIbHBIX YUPEKIACHUIX Y,

- [lucekma MunucrepcTBa o6pazoBanus U Hayku Poccuiickoii @enepanuu ot 12 mast 2011 r. Ne 03-
296 «0O06 opraHuzanMd BHEYPOYHON JeATenbHOCTH mnpu  BBeneHun  DenepanabHOro
00pa3oBaTeNbHOTO CTaHIapTa O0IIET0 00pPa30BaAHUSY,;

- [Tucema Munncrepcrsa npocserieaus PO ot 7 mast 2020 1. Ne BB-976/04 “O peanuzanuu KypcoB
BHECYPOYHOH JIEATEIBHOCTH, WPOTPaMM BOCIHTAHUS W COIHMAJIM3AIUHU, JOIOJHUTEIHHBIX
o0IIepa3BUBAIONINX TMPOTPAMM C  HCIOJB30BAaHWEM  JIUCTAHIIMOHHBIX  00Opa30BaTEIIBHBIX
TEXHOJIOTHI”;

- [Tonoxenne o6 opraHu3ay BHEYpOUHOH esTenbHocTH OVY.

IIporpamma BHEYpPOYHON JEATEIBHOCTH «YIMBHUTENBbHAs XUMHUS» IpeIHA3HA4YeHa U
oOyuaromuxcs 10 KiaccoB, MPOSBISIIOIIMX MMOBBIICHHBIN UHTEPEC K XMMUU M COOMPAIOIIMXCS
OPOJOJDKUTE  00pa3oBaHME B Y4eOHBIX 3aBEJCHHSIX €CTECTBEHHO NpoPuis  (XUMHKO-
TEXHOJIOTUYECKHE, MEIUIMHCKHUE, CelIbCKOXO03siicTBeHHbIe By3bl). Kypc paccunTan B mepByro
ouepeab Ha 00y4JaroUIMXcsi, 00J1aJal0NIMX XOPOIIMMHU 3HAaHUSIMH OCHOBHBIX XUMHUYECKUX 3aKOHOB,
0a30BBIX 3HAHMUM MO OOIIEH XUMHUU M CITIOCOOHBIX K TBOPUYECKOMY M OCMBICIEHHOMY BOCHPHUSATHIO
MaTepualia, 4To IIO3BOJIUT BBIMOIHATE IIPAKTUYECKYIO YacTh Kypca.

Kypc paccunrtan Ha 34 yaca, 1 gac B Hegenro.

|. IJJAHUPYEMBIE PE3YJIBTATDI
[IpoxokeHne Kypca Mmo3BOJIUT 00YYArOITUMCS JOCTHYD CIAEAYIOIINX PE3YIhTaTOB:
JIMUHOCTHDBIE
- pacllMpUTh 3HAHUS O XMUMHUYECKOM COCTABISIOLIENM €CTECTBEHHOHAyYHOM KapTHUHBI MHpA,
BAKHENIIUX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
- COBEPIICHCTBOBATh YMEHHS MPUMEHSTH IMOJTYUYEHHBIE 3HAHUS TSI OOBSICHEHUSI Pa3HOOOPa3HbIX
XMMHYECKUX SIBICHUH M CBOWMCTB BEHIECTB, OLEHKH POJIM XUMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI ¥ TTOJIyYEHUH HOBBIX MATEPHAJIOB;



- chopMupoBaTh W Pa3BUTh y YYANIMXCS YMEHHS CaMOCTOSITEIbHOH pabOTBhI CO CIIPaBOYHBIMHU
MaTteprajiaMi W Y4eOHOW JUTepaTypoil, COOCTBEHHBIMH KOHCIIEKTaMH, WHBIMH HCTOYHUKAMH
nHpopmanuu;

- pa3BUTh T[IO3HABATEJIbHBIE WHTEPECHl W HMHTEIUICKTYaJdbHBIC CIOCOOHOCTH B MpoIlecce
CaMOCTOATCIIBHOT'O HpI/I06peT€HI/I$I XUMHWYECKHX 3HAHUM ¢ HCHOJIb30BaHHEM PAa3IMIHBIX
UCTOYHHUKOB I/IH(I)OpMaL[I/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

- BOCIHTATh YOCKICHHOCTh B TO3UTUBHOW POJHM XMMHU B KH3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U OKPYIKAFOIIEH cperie;
- Pa3BUTH MMO3HABATCIILHBIC HHTCPECHI;

- yMEHMs paboTaTh B TPYIIIE, BECTH IUCKYCCHIO, OTCTaUBaTh CBOIO TOUKY 3PEHUS;

MeTanpeameTHbie

- TIOKa3aTh CBS3b XUMHH C OKPYKAIOIIEH KU3HBIO, C BAKHEUITUMHU cPepaMu KU3HEACATETHHOCTH
YeJI0BEKa;

- NPUMEHSTHh MOJIyYCHHbIE 3HAHMUS W YMEHHUs Al 0e30MacHOr0 HCIOJb30BaHUS BEIIECTB U
MaTcpHraJioB B 6BITy, CEJILCKOM XO3SIMCTBE U Ha MMPOU3BOACTBEC, PCIICHHUA ITPAKTUYCCKHUX 3ada4 B
HOBCG[{HGBHOﬁ KU3HU, NPCAYIPCIKACHUA SIBJIGHI/If/'I, HaHOCAIIUX BpCH 3A0POBBIO UYCIIOBCKA U
OKpYXaroIlei cpeje;

IIpeameTHbIE

- IIPY TOMOIIY TPAKTHYECKUX PadOT 3aKPENUTh, CACTEMAaTU3UPOBATh U YTITyOUTh 3HAHUS yUaIIXCs
0 (pyHIaMEHTaIbHBIX 3aKOHAX OPraHMYeCKON U 00IIel XUMUH;

- HAyYUTHCS OOBSCHATH HA COBPEMEHHOM YPOBHE CBOMCTBA COEIMHEHUN U XUMUYECKHUE MTPOLIECCHI,
MIPOTEKAIOILLHE B OKPY>KAIOLIEM MUPE U UCIIOJIb3yEMbIE YEIIOBEKOM;

- HpeHOCTaBI/ITB O6y‘IaIOHII/IMC${ BO3MOXXHOCTH HpI/IMeHSITI) XUMHUYCCKHUEC 3HAHHUA Ha HpaKTI/IKC,
q)OpMI/II)OBaTB 06HI€Hay‘IHI>IG U XUMHUYCCKUC YMGHI/ISI 1 HaABBIKU, H€O6XOI[I/IMBI€ B OCATCIIBHOCTHU
AKCIIEPUMEHTATOPA U MOJIE3HBIE B TOBCETHEBHOM KU3HU;

BbInycKHUK HAYYMTCS:

® Pa3bACHATL HAa NMpUMEpaxX MNPUYHUHBI MHOFOO6paSI/I${ OpraHn4Y€CKuUX BCHICCTB, 00BSCHITH
CBOMCTBA BEIIECTB HA OCHOBE MX XUMHUYECKOTO CTPOCHUS;

® MPHUMCHATH OCHOBHBLIC ITOJIOKCHHA TCOPHUU XUMHUYCCKOT'O CTPOCHHUA OPIraHNYCCKUX BCIICCTB,
BaKHeWIe (QYHKIMOHAIbHBIE TPYNIbl OPraHUYECKUX COSAMHEHHH sl OOBSICHEHUS
00YCJIOBJICHHBIX UMU CBOMCTB;

L KJ'IaCCI/I(bI/IHI/IpOBaTB MMPUPOJHBIC KUPBI U MacCjia, UX CTPOCHUEC, TUAPOJIN3 ) KUPOB B TCXHUKE,
MPOIYKTHI IepepabOTKH KUPOB;

® JaBaTb XapaKTCPHUCTHUKY OCHOBHBLIX THUIIOB NU3YYCHHBIX XUMHUYCCKUX peaKHHﬁ, BO3MOXHOCTHU
U HalpaBJICHUS UX NPOTEKAHUs, OCOOECHHOCTH peaKUUid C ydyacTHEM OPraHuYeCcKUX
BEIIIECTB.

® HCIOJIb30BATh HCKOTOPBIC IMPUEMbI HNPOBCACHHUA OPraHUYCCKOro CHUHTE3d, BBIJACIICHUA
MOJyYeHHOTO TMPOJYKTa, H3YYEHHUS €ro CBOMCTB, MPAKTUYECKH IMO3HAKOMUTHCS CO
B3aMIMHBIM TPEBpAIICHUEM COSTUHEHUI pa3TUIHbBIX KIIACCOB;

® TMPAKTUYECKU OMNpPENesITh HaJIW4HWe Yrieponaa, BOIOpPOJA, XJOpa, Cephl, a30oTa, Io
XapaKTepHBIM PeaKLusAM — (yHKIIMOHAJIbHBIE TPYIIIBI OPraHUUECKUX COCIMHEHUM;



BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

®  COCTaBJIATH CTPYKTYpPHbIE (HOPMYJIbI OPTraHUYECKUX BEUIECTB U3yUEHHBIX KIIACCOB,
YPaBHEHUsI XUMUYECKUX PEAKLUN, TOATBEPKAAIOIIUX CBOMCTBA U3YYCHHBIX OPraHUYECKUX
BCIICCTB, UX TCHECTUYCCKYIO CBA3b, CII0COOBI MOJIYyYCHHA,

e [IOHMMATb W OOBSICHATH IIOHSATHS CKOpPOCThb XUMHYECKOU pCaKkuuu, SHCPIrud akKTUuBaIuu,
TCOPHA aKTUBHBIX CTOHKHOBCHHﬁ, KaTaJIn3 U KaTaJIUu3aTOPbl, MCXaHU3M PCAKIIHNH,

®  XapakTepu30BaTh OCOOCHHOCTH CTPOEHUS, CBOMCTBA M MPUMEHEHHE BAKHEUIIINX
npecTaBuTeel OMONoIMMEpOB;

e OOBSICHATDH BIUSHUE PA3IMUMsl B CTPOCHUN MOJIEKYJI MOHOMEPOB LIEUIIOJIO3b] U Kpaxmasa
Ha CTPYKTYPY U CBOMCTBA ITOJIMMEPOB.

® pacrno3HaBaTh IIOJIMMEPHBIE MAaTEPUAIbI IO COOTBETCTBYIOLIMM IIPU3HAKAM;

® UCHOJb30BATh TEXHUKY BBITOJHEHHS BAXKHBIX XMMUYECKUX ONEpaIfil, HEOOXOIUMBIX U
[PHU U3YUECHUH APYTUX Pa3aeiIOB XUMHU;

1. COJAEP)KAHUE KYPCA

Coaep:xaHue Kypca BHEYPOYHOM 1esITeJIbHOCTH.
Tema 1. Texuuka 0e30nacHOCTH pad0THI B XUMUYECKO# J1aDopaToOpuu.
NHcTpyKkTax no TeXHUKe 0€30MacHOCTH.
Ilpakxmuueckoe 3anamue: TUNOBBIC MpaBUJia TEXHUKU JTaOOpaTOpHBIX padoT. [IpaBmiia TeXHUKH
0€30MacHOCTH TpPU MPOBEICHUU HCCIEIOBAHUM, MEIUIMHCKHAE alTeYKHd MEepBOW IMOMOIIU B
KaOMHETE XUMUHU.
Tema 2. IIlpuemsbl oOpamienus ¢ 1200paTOPHBIM 000PY10BAHHEM.
[Tpuemsbl oOpatieHust ¢ 1a00paTOPHBIM 000PYI0BAHUEM.
Ilpaxmuuyeckoe 3anamue 3HAKOMCTBO C JabopaTopHbIM 000pyAoBaHHEeM H mocynou. Pabora co
CIIUPTOBKOM, BecaMH, apeoMeTpaMu. MepHas nocyza.
Knaccudukanus peakTUBOB MO ACHCTBHIO HA OpraHU3M, XpaHEHHE PEaKTUBOB, 0003HaUEHHE Ha
sTukeTkax. OQopMieHuE BBITIOJHEHUS] XUMUUYECKOT0 SKCIIEPUMEHTA B €T0 Pe3yJIbTaTOB.
Ilpaxmuyeckoe 3anamue Pabotra ¢ xumuyeckuMu peakTuBamu. OdopmieHue BBINOIHEHUS
HKCIIEPUMEHTA U €T0 pe3yJIbTaToB.
Tema 3. KayecTBeHHBIH aHAIHM3 OPraHMYeCKHX COCJMHEHMH. Oonapy:xenune
(GYHKIIHOHAJIBHBIX IPYNI OPraHNYECKUX U HEOPTaHUYECKUX COeIUHEeHMIH.
KauectBennslit ananu3: uaeHTudukanus u ooHapyxenne. OcOOEHHOCTH KaueCTBEHHOTO aHaln3a
OpraHMYECKUX W HEOpraHmdeckux coenuHeHund. OOmas cxema mpouecca HUIACHTHPUKAUN
BELIECTB.
Ilpakxmuueckoe sanamue KauecTBEHHBIM aHAIW3 OPraHMYECKMX UM HEOPraHMYECKHX BEILECTB.
AHanmuTUYeCKHe 3aJaud MpU HCCIeAOBaHUM BewlecTB. [IpeaBapuTenbHbIE HCCIEAOBAHUS:
YCTaHOBJICHHE arperaTHoro COCTOSHUS, I[BeTa, 3amaxa, npoba Ha TOpHOYECTh, H3MEpEeHUe
(bU3UYECKUX KOHCTAHT, MOJIEKYISIPHON MacCCHI.
Ilpakmuueckoe 3ansamue V3MepeHne (QU3NYECKUX KOHCTAHT: arperaTHOrO COCTOSIHMS, IIBETa,
3amaxa, npoba Ha TOpPIOYECTh, U3MEpPEeHHE (PUINYECKUX KOHCTAHT, MOJEKYJISPHOW MaccChl.
Omnpenenenne pacTBOPUMOCTH B BOJIE, pa30aBIE€HHBIX pacTBOPaX B OPraHUYECKUX PACTBOPHUTEISAX,
XJIOPOBOJIOPO/Ia, TUIPOKCUA HATPHUSI.
Ilpakxmuueckoe 3ansmue W3mepenume pH B pactBopax. KauecTBEHHBI 3JIEMEHTHBIM aHAIINA3
COEMHECHUM.
Ilpakmuuecxoe 3ansmue OOHapyXeHUE YTJIEpoaa, BOAOPOaA, B COeNMHECHHSIX. KadecTBEHHBIH
AJIEMEHTHBIN aHAIU3 COCAUHEHUMN.
Ipaxmuuecxoe 3ansmue OOHapyXeHHE Cepbl, raJOreHoOB, a30Ta B coeAnHeHUsX. OOHapykeHue
(GYHKIIMOHATBHBIX TPYIIIL: COIUPTOB, AJIbJETUIOB, (DEHOJIOB, KUCIOT, aMHHOB, KUCIIOT OCHOBAaHUH.
Ilpakxmuueckoe sanamue OOHapyxeHHEe (QYHKUMOHAIBbHBIX Tpymm. [lomydeHue MNpoU3BOIHBIX
MPEANOIaraéMoro OPraHM4eckoro COeIMHEHHS U MPOBEJICHUE JOTIOTHUTEIbHBIX PEAKIUH.



Ilpakmuueckoe 3anamue W3yueHue B3aMMOJICUCTBHUS OPraHUYECKUX COCAUHEHUN pPA3TUUHBIX
KJIACCOB € coequHEHUs MU cepedpa. [lomydyeHre mpou3BOIHBIX MPEANOIaraéMoro OpraHu4eckoro
COEIMHEHUS U MPOBEJICHUE JOTOTHUTEIBHBIX PEAKIIUMN.

Ilpakxmuueckoe 3ansmue V3ydyeHue B3aMMOJICUCTBUS OPraHUYECKUX COCIMHEHUN Pa3JIMYHBIX
KJ1accoB ¢ coeauHenusmu xenesa (111).

Hrorosoe 3ansaTue no teMe: Pacno3HaBaHne HEU3BECTHOTO OPraHUYECKOTO BELLIECTBA.

Tema 4. Xumuns xu3Hu. CHHTE3 H HcC/IeJ0BAHHE CBOMCTB COeIUHEH M.

Xumus v nutanue. CeMuHap.

ButamuHbl B npoayKTax MUTAHUSL.

Ipaxmuueckoe 3auamue OnpeneneHre BATAMUHOB: A B 110icOIHeYHOM Maciie, C B 10J104YHOM coke
u D B ppiObeM kupe WM KypHHOM KEITKE.

[IpupoaHbIE CTUMYIISATOPBI.

Ilpakxmuueckoe 3ansamue Bpinenenue u3 yas kopenna. KauectBenHast peakiust Ha KoenH.
Oprannueckue KkucnoTsl. CBOMCTBA, CTPOEHUE, MOJTYyUYEHHUE.

Ilpaxmuueckoe 3ansamue IlonyyeHrne 1 U3y4yeHUE CBONCTB YKCYCHOM KUCIIOTHI.

Oprannueckue KUCIoThl. KHCIIOTBI KOHCEPBAHTBHI.

Ilpakmuueckoe 3anamue VI3ydeHne CBOMCTB MypaBbUHOU KUCIIOTHI.

OprannyecKkue KUCaoThl B MHUILE.

LIaBEJIEBOM, MOJIOYHON U KHCIIOTBL. V3yueHue ux cBOUCTB.

VYrnesoael. CoctaB, cTpoeHue, CBOICTBA. | MoKo03a, caxapo3sa.

Ilpaxmuueckoe 3ansmue OOHapyxeHHE TIOKO3bl B nuiie. I[lonydyeHune caxapa M3 CBEKIIBI.
CaoiicTBa caxapo3bl.

YraeBop! B nuie. Mogo4HbIi caxap.

Ilpakmuueckoe 3anamue ONbITBI C MOJIOYHBIM CaXxapoM.

VYrnesoabl. CTpoeHue, CBOWCTBa, noxyueHne. Kpaxmant.

Ilpakmuueckoe 3anamue 1loryueHre TaTOKU U TIIIOKO3bI U3 Kpaxmaiia. KauecTBeHHas peakuus Ha
kpaxmai. CBoiicTBa kpaxmaiia.

VYrnesoas! B unie. Kpaxman

IIpakxmuueckoe 3anamue OnpeneneHne Kpaxmaia B JINCThSAX KUBBIX PACTEHUN U MaprapuHe.
OnHoaTOMHBIE CIUPTHI. XapakTEepUCTHKA Kiacca. Puznueckue cBoiicTBa. KauecTBeHHbIE peakuu.
IIpakmuueckoe 3anamue OnpeleneHUe yAEIbHOTO Beca CHUPTa U H3MEHEHue o0bema IpHu
CMelmMBaHUU ¢ BoJoi. OOHapyKeHue CIUpTa W BBICHIMX CIHPTOB B pacTBopax. KadecTBeHHas
peakIus Ha OJTHOATOMHBIE CITUPTHI.

benku. Xapakrepuctuka kiacca. KauecTBeHHbIE peakuu.

IIpakxmuueckoe 3anamue OnpenieneHne 0€NKOB B IPOAYKTax NUTaHus. L[BeTHbIe peakuu OEIKOB.
CaotlicTBa 6ETKOB.

Heopranunueckue coenunenus Ha kyxse. Cob, coaa.

Ipaxmuyeckoe 3anamue KadecTBEHHbIE pEaKIMM HAa MOHBI HATPHUs, XJIOPUJ-UOHBI, KapOOHAT-
noHsbl. ['uaponm3 comneit yronpHOM KuciaoTel. CBOMCTBA KapOOHATa M THIpOKapOoHaTa.
Heoprannueckue coenqunenus Ha KyxHe. Bona. @u3znueckue 1 XuMuyeckue cBoMcTBa. JKecTKOCTh
Y IPUYHMHBI €€ BOZHUKHOBEHUs. CTIOCOOBI YCTPAHECHHUS.

Ipaxmuueckoe 3ansamue ONpeneacHue KECTKOCTH BOBI U €€ yCTPAaHEHHUE.

Kontpoib kadectBa Bosibl. OTieHKA 3arps3HEHHOCTH BOJIBI.

IIpaxmuueckoe 3anamue OIpenencHUEe KOHLEHTPALUU KHUCJIOPOAA, PAacTBOPEHHOTO B BOJE.
Onpenenennie pH BogbI.

Komnnouneie pacTBOpsl U NULIA.

Ipakxmuueckoe sanamue VI3yueHue Mojoka Kak YMYJIbCHH.

Ilpakmuueckoe umozosoe 3anamue TO TeMe. AHAIN3 Ka4eCcTBa MPOXJIAIUTEIbHBIX HAIUTKOB.
Tema 5. Xumus B ObITy. CHHTE3 U HCCJIEIOBAHUE CBOIICTB COeIMHEHMIA.

Morompe CcpeacTBa W YHUCTSIIHE CPEACTBA. 3HAKOMCTBO C pa3HOOOpa3ueM, CBONCTBaMH,
KJ1accu(puKanmue MOIIMUX | YACTAIMUX cpeacTB. CeMuHap.

[TpaBuia 6e30MacCHOCTH CO CPEACTBAMU OBITOBOM XMMMUHU.

IIpaxmuueckoe 3anamue 3HaAKOMCTBO € 00pa3llaMU XMMHYECKUX CPEICTB CAHUTAPUU U THTHEHBI.
W3y4yeHne HHCTPYKIUN IO MPUMEHEHUIO TOKCUYHBIX BEIIECTB OBITOBOW XUMUU B OBITY.



Mpiuta. CoctaB, CTpO€HHE, TOTYUYEHHUE.

llpakxmuueckoe 3ansimue OMBUICHUE XUPOB; TMoJydyeHHEe MbUIa. CpaBHEHUE CBOMCTB MbLIa CO
CBOMCTBAMH CTUPATbHBIX TOPOLIKOB.

JlymmcTeie BemecTBa B napproMeprn, KOCMETHKH, MOIOIIUX cpeficTBax. JdupHbie macia. CocTas.
Ilpakxmuueckoe 3anamue V3Bnedenue 3pUpHBIX Macen U3 pacTUTEIbHOro mMarepuaia. [lepeunas
M$ITa, €I0BOE MaCJIO

I1l. TEMATUYECKOE IINTAHUPOBAHUE KYPCA

Ne Tema KounvecTBo
4yacoB

1. | Texnuka 6€30mMacHOCTH pabOThI B XUMUYECKOH JJA00paTOPHUH. 1

2. | Ilpuemsl oOparnieHus ¢ J1abopaTOpHBIM 000PYAOBAHHEM. 2

3. | KauecTBeHHBIN aHAIN3 OpraHUYeCKUX coequHeHuni. OOHapyKeHue 9
(GYHKIIMOHATIBHBIX TPYIII OPraHUYECKUX COSAMHEHUN U HEOPTaHUYECKUX .

4. | Xumus xu3au. CHHTE3 U UCCIIEAOBAHNE CBOMCTB COCIMHEHHMIA. 17

5. | Xumus B 6bITy. CHHTE3 U UCCIIEIOBAHHE CBONCTB COSAMHECHHUIA. 5
Hroro 34




