[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:
®KWO: ®ypcos Bnagnmnp Anekceesny

Hov o A RBCTEBHRYIING BEICIEFS OBPA%OBA

¢enepaanor&§/HMBe CUTET
(V] | ngilé?g PCTBEHHOEC AaBTOHOMHO€ 06pa30BaTeJIbH
[ata noanucanus: 08.06. «g;gg%

\HUSI POCCUMCKOM ®EJEPAIINN
o€ yupe:KaeHue BbicIero 00pa3oBaHust

bIA YHUBEPCHUTET»

. N O-KABKA3CKHUM ®EJEPAJIbH
YHUKa/bHbIV NPOrPaMMHbIN KoY THrOpCKHii MHCTHTYT (ut
1c¢378726a41fd0143ae5bccc8ba8186 OOdaa%lzfl p y

an) CKOY

ojenx IaTuropckoro uaeruryral(puaunan) CKOY

MeToanyeckue ykazaHus

110 BBITTOJIHEHHIO JTAOOPAaTOPHBIX padoT
no qucuummmae «XUMHMS»
JUTSI CTYJICHTOB HANPABJICHHUS MTOATOTOBKH/CIICIIHATIEHOCTH
38.02.01 SKOHOMUKA U BYXTAJITEPCKUM YYET (ITIO OTPACJISIM)

2026



Meronudeckue ykazaHUs Ui JIaOOpaTOPHBIX padOT MO AUCHHUIUTUHE «XHMHS» COCTABICHBI B
coorBercTBuu ¢ TpeboBanusmu DPI'OC CIIO, npenHa3HavyeHBl I CTYACHTOB, OOYYalOIIMUXCA IO

cneuranbHoCcTH 38.02.01 DxoHOMUKA M OyXTanTepcKuil ydeT (110 OTpaciisiMm).



Tosacnumenvnan 3anucka

Meroauueckue peKOMEHAAIMU TPU3BaHbl OKa3bIBATh IMOMOIIb CTYACHTAM B HM3YYEHUU OCHOBHBIX
MOHATUH, UJIEH, TEOPUN H TMOJOKEHUN NUCUUILIMHBI «XUMUA», U3YHAEMbIX B XOJI€ KOHKPETHOTO 3aHSATHS,
CIIOCOOCTBOBATh PA3BUTHI0 WX YMEHHH, HABBIKOB W SIBJISFOTCS OJHHUM M3 CIIOCOOOB IPOBEPKH 3HAHUU
CTYJECHTOB.

BrimontHeHNe yyammmucs 1abopaTopHbIX padOT HAIIpaBJICHHO HA:

- 00001IeHNE, CUCTEMATH3AIINIO, YTIyOIeHHE, 3aKPEIUICHUE TIOTYYCHHBIX TEOPETUICCKUX 3HAHUN TI0
KOHKPETHBIM T€MaM;

- (opmupoBaHuEe yMEHUIN NPUMEHSATH MOJYyYEHHBIC 3HAHUS HA MPAKTHKE M PEAM3ANHI0 €TUHCTBA
WHTEJUICKTYJIbHON U MPAKTUYECKOU JIESITEIbHOCTH;

- pa3BUTHE HHTEIVIEKTYaJIbHBIX YMEHUW y OyAymMX CHEHUAINCTOB:  AHAJIUTHYECKUX,
MIPOEKTUPOBOUYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAa0OTKYy TIpH PEIICHWW TIIOCTABJICHHBIX 33Ja4 TaKUX MPOPECCHOHAIBHBIX KAaueCTB, Kak
CaMOCTOSITEJIbBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsT MHUIIMATHBA.

MeTtoamueckue PEKOMEHJAllUH MIPU3BaHbI OKa3bIBaTh TIOMOIIb
CTYJIEHTaMBU3Y4€HUUOCHOBHBIXITOHATUH, UAEH, TEOPUNUTIONO0KEHUN TUCUUTIIIMHBI, U3y4aeMbIX B xXoJie
KOHKPETHOTO 3aHSITHS, CIOCOOCTBOBAThH PA3BUTHIO MX YMCHHI WHABHIKOB.

Oco06oe 3HaYeHUE TUCHUILIMHA UMEET NpH (OPMHPOBAHUM M PA3BUTHHM OOMIUX KOMIICTCHIIUN B

cootBercTBUH ¢ PI'OC:

OK 01. Beibupatb criocoObl pemeHust 3aj1ad npohecCUOHaIbHONW AESITeNbHOCTH IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 02. Ucnonp30BaTh COBPEMEHHbIE CPEACTBA MOKCKA, aHAINU3a U MHTEPIpEeTallui UHPOPMaLuK, 1
MH(}OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJIHEHMS 3a/1a4 MPOPECCUOHANBHOMN JA€ITEIbHOCTH.

OK 04. DddexTBHO B3aUMOIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

OK 07. CopeiicTBoBaTh COXPAHEHHUIO OKpYXKaloIIed Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHWA 00 W3MEHEHMHU KIIMMara, MPHUHIMIBI OepexJIMBOro IMpOU3BOJACTBA, 3((EKTHUBHO AEHCTBOBATH B
Ype3BbIYANHBIX CUTYaIUSIX.

OK 08. Mcnonb3oBaTh cpeacTBa (U3NYECKON KYIbTYPbI IS COXPAHEHHS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MNpoPEecCUOHANBHON JEATEIbHOCTH M MOAJIEpP)KaHUs HEOOXOAUMOIro YpPOBHS (PU3NYECKOU
MIOATOTOBJIEHHOCTH.

B paMKax IporpaMmal y‘-IG6HOI>i JAUCHUIINIMHBL OCBAMBAIOTCA JIMYHOCTHBIC, MCETAIPECAMCTHBIC M

IpeIMETHBIE Pe3ybTaThl B COOTBETCTBUH ¢ TpeboBaHusMU PI'OC cpeanero obiiero oopazoBaHusl.

[Tnanupyemble pe3yibTaThl OCBOEHUS IUCHMILIMHBI Ju4HOCTHBIE (JIP), meranpeamernsie (MP),
npeaMeTHele i1 6a3oBoro ypoBHs uzydenus (I1P).

JIP 01 Poccuiickyro IpakAaHCKYIHO HAEHTUYHOCTb, NATPUOTU3M, YBa)XKEHHE K CBOEMYHapoOAy,
YyBCTBa OTBETCTBEHHOCTHU nepen PonuHoM, ropaocTH 3a CBOM Kpai, cBor PoauHy, MpoIUIoe U HACTOSIIEE
MHOTOHAIlMOHAIBHOTO Hapoaa Poccun, yBaxkeHHne rocy1apcTBEHHbBIX CUMBOJIOB (Tep0, diar, THMH).

JIP 02 I'pakiaHCKyO MO3UIUI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHa POCCHUICKOro 0OIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE MpaBa W OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH U IPaBOIMOPSIOK,
o0Jaarolero 4YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOUIETO TPaJAUIIMOHHBIE
HaI[MOHAJIbHBIE U O0IIeUeI0BeYeCKUEe T'YMaHUCTUUECKHE U IEMOKPAaTHUECKHUE IEHHOCTH.

JIP 03 'oTOBHOCTH K ciiy:keHHI0 OTeUecTBY, €ro 3aIlUTe.

JIP 04 CchopmupoBaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl U OONIECTBEHHON MNpaKTUKH, OCHOBAHHOIO HAa JHANOre KYyIbTyp, a TakXKe pa3Iu4HbIX (opM
OOIIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHME CBOETO MECTa B IMOJIUKYJILTYPHOM MHpE.

JIP 05 CdopmupoBaHHOCTP OCHOB CaMOPa3BUTHS M CaMOBOCIIUTAHHUS B COOTBETCTBHHM C

OGI.L[C‘IGJIOBG‘ICCKI/IMI/I HOCHHOCTAMU KU HACAIAaMH T'PaKAAHCKOI'O OGH.IGCTBa; TOTOBHOCTh U CIIOCOOHOCTH K
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CaMOCTOSITENIbHOM, TBOPUYECKOI U OTBETCTBEHHOM JEATEIHLHOCTH.

JIP 06 TonepaHTHOE CO3HAHHUE U MOBEJCHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTU AHAJIOT C JPYTMMH JIFOJbMH, JOCTHUTaTh B HEM B3aUMOIIOHUMAaHHS, HAXOAWUTh OOIIME eI u
COTPYIHHUYATH JJISl UX JOCTUKEHHS, CHOCOOHOCTh MPOTUBOCTOATH MJICOJIOTUU SKCTPEMHU3MA, HALIMOHAIU3MA,
KceHo(oOUH, NUCKPUMHUHAIIMKM IO COIUAIBHBIM, PEUTHO3HBIM, PAaCOBBIM, HAlIMOHAJIBHBIM IMPU3HAKAM U
JAPYTUM HETaTUBHBIM COLMAIBHBIM SIBJICHUSM.

JIP 07 HaBbIkM COTpYIHHUYECTBA CO CBEPCTHUKAMH, NETHbMHU MJIAQJLIETO BO3pAcTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-HCCIEN0BATENbCKON, MPOSKTHOH W JPYyrux BHIAX
NESITEIbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHME M MOBEICHUE HA OCHOBE YCBOCHHMS OOIICYEIIOBEYECKUX IIEHHOCTEH.

JIP 09 T'oroBHOCT, M CHOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4YHCIIE CaMOOOPa30BaHMIO, HaA
NPOTSDKEHUH BCEH KM3HM; CO3HATEIIbHOE OTHOIICHHWE K HEMpPEphIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
yCTIENIHOH Mpo(ecCHOHAIBHON U OOIIECTBEHHOM ACSITEIBHOCTH.

JIP 10 Dcretnyeckoe OTHOLICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOIO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLIECHUH.

JIP 11 Ilpunstre u peaau3aiuio EHHOCTEH 3J0pOBOTO U O€30MacHOT0 00pasa KU3HU, NOTPEOHOCTH
B (pu3MuUecCKOM CaMOCOBEpPUICHCTBOBAHWH, 3aHATHSIX CHOPTHBHO-O3/IOPOBHUTENBHOM  JIESTEIBHOCTHIO,
HEMpPUITHE BPEAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aKOT0JIsl, HAPKOTHKOB.

JIP 12 bBepexHoe, OTBETCTBEHHOE€ W KOMIIETEHTHOE OTHOILIEHHE K (U3NYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBBIO, Kak COOCTBEHHOMY, TaK W JIPYrUX IJIOJIeH, yMEHHE OKa3bIBaTh IEPBYIO
ITOMOUIb.

JIP 13 Oco3Hannblii BbIOOp Oynmymieil mpodeccuu W BO3MOKHOCTEH peanu3alud COOCTBEHHBIX
KM3HEHHBIX IUJIAHOB; OTHOILEHHE K MpOo(ecCHOHAIBHONW JeSTENbHOCTH KaK BO3MOXHOCTH YYacTHs B
pELIeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM.

JIP 14 CdopMHPOBAHHOCTb 3KOJOIMYECKOTO MBIIIJICHNS, MOHMMAHUS BIUSHHUS COLUAIIBHO-
SKOHOMMYECKHX MPOILIECCOB HA COCTOSIHME MPUPOAHON U COLUAIBHON CPe/Ibl; MPUOOPETEHUE OIbITa 3KOJIOTO-
HaIIpaBJIEHHOM JESATEIBHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOLIEHME K CO3JAHMI0 CEMBH HA OCHOBE OCO3HAHHOIO TIIPUHATHUSA
LIEHHOCTEN CEMENHOM )KU3HU.

MP 01 CamocrostenbHo (opMyaupoBaTh M akTyalM3HpOBaTh IMpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE.

MP 02 YcranaBiMBaTh CyIIeCTBEHHBIN MPU3HAK UM OCHOBAHUS JJISl CpaBHEHMSI, KJlacCu(UKauu 1
0000IeHMSI.

MP 03 Onpenensate nenu 1eaTeIbHOCTH, 331aBaTh TApaMEeTPbl U KPUTEPUU UX JTOCTUKECHUS.

MP 04 BbIsSBASTH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX.

MP 05 BHOCUTb KOpPPEKTHBBI B JEATEIBHOCTb, OLIEHWBATH COOTBETCTBHE DPE3YJIbTATOB ILIEISM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH.

MP 06 Bnanerp HaBbIKaMH Y4eOHO-HCCIIEIOBATENBCKOW U MPOEKTHON AEATENbHOCTH, HaBBIKAMU
paspernieHus mpooem.

MP 07 CriocoOHOCTh M TOTOBHOCTbH K CAMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUs MPAKTUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MIO3HAHUS.

MP 08 Osnanenue BUAaAMU ACSATEILHOCTA MO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMUHBIX YIEOHBIX CUTYAIUSAX, B TOM YMCIIE IPU CO3/IaHUM YUE€OHBIX U
COLIMAJIbHBIX MPOEKTOB.

MP 09 ®@opmupoBaHW€ HAy4YHOTO THUIIA MBIIUICHUS, BIJIAJICHUE HAYYHOW TEPMUHOJOTHEH,
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KJIFOUEBBIMM MTOHATHAMH U METOIaMHU.

MP 10 CraButh u (HopMyIHpoBaTh COOCTBEHHBIC 33Jaud B 00pa30BATENbHON NEATEIBLHOCTH U
KU3HEHHBIX CUTYyalVsIX.

MP 11 BbIsBISATS IPUYUHHO-CIIEICTBEHHBIE CBA3HM U AKTYAIM3UPOBATh 3a]auy, BbIABUTaTh TUIIOTE3Y
€¢ pelleHus, HAaXOOUTb apryMEHThI U1 JI0Ka3aTelbCTBAa CBOMX YTBEPXKICHUM, 3a/aBaTh IapaMETpbl U
KPUTEPHUH PELLICHUS.

MP 12 AHanu3upoBaTh NOJIYYEHHBIE B XOJE PEILICHUS 3aJaul PE3yJIbTaThl, KpUTUUECKH OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX.

MP 13 JlaBaTh OIlEHKY HOBBIM CHUTYaIIHsIM, OLICHUBATh IPHOOPETECHHBIN OIBIT.

MP 14 Bnanerp HaBbIKAMHM TIOJTY4YeHHS HMH(OpPMAnUM W3 HUCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYHIECTBJIATh IIOMCK, aHAJIU3, CUCTEMATH3alMI0 M HUHTEpHpeTaluio HHGOpMaIu
Pa3MYHBIX BUIOB U OPM MPEICTABICHHUS.

MP 15 Co3pnaBath TEKCThl B pa3iMyHbIX (popMaTax ¢ y4eToM HazHauyeHUs WH(POpMALUU U LEJIEBOH
ayJAUTOPHUH, BEIOUPAst ONTUMAIBHYIO (pOPMY MpeCTaBICHUS U BU3YyaTU3aIiH.

MP 16 OnenuBarh AOCTOBEPHOCTb, JETUTUMHOCTh HMH(pOpMALUU, €€ COOTBETCTBHE INPABOBBIM U
MOPAIBHO-3TUYECKUM HOpPMaM.

MP 17 Hcnonb30BaTh cpeacTBa HHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B peIlIEHUH
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AallMOHHBIX 33/1a4 C COONIOJACHUEM TpeOOBaHWM IPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THTUEHBI, pecypcocOepex eHMsl, MPaBOBbIX U ITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH.

MP 18 Brnagers HaBbIKaMH pacrlo3HaBaHMUs M 3alIUTHl  WHGOpPMAIUU, WHOOPMAIMOHHOMN
0€301aCHOCTH JTMYHOCTH.

ITP 01 CpopmMHpPOBaHHOCTh MPEACTABICHUNA: O XMMHUYECKONH COCTaBIISIONIEH eCTeCTBEHHOHAYYHOM
KapTUHBI MHUpPA, POJIM XUMHUHU B MO3HAHUM SIBICHUH NPUPOABI, B (POPMUPOBAHMM MBILIUIEHUS U KYJIbTYpHhI
JUYHOCTH, €€ (YHKLUMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOTUMON JJsl pelleHHs MpakTHUeCKUX 3afad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IIPUPOJIHOI cpejie.

[TP 02 Bnagenue cucteMoil XUMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoIue MOHATHS
(XMMUYECKHUI AJIEMEHT, aTOM, 3JIEKTPOHHAsl 000J104YKa aToma, s-, p-, d-3J€KTpOHHbIE OPOUTATIM ATOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XWUMHYECKas CBA3b, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YriepoaHbIH cKkeneT, (QyHKIMOHAIbHAs IPYIIa, pajnuKaj, U30MepHs,
MU30MEpBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOJBI, KUCIOPOA- U a30TCOJAEp KAIlUE COCIUHECHMUS,
OMOJIOTMYECKH AaKTUBHBIC BEIECTBa (YIJIEBOABI, JKUPbI, OCIKM), MOHOMED, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHUs, KpHUCTANIMYECKash  pelleTka, THUIBl XHMUYECKUX  pEaKIMi
(OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE, 5K30-U SHAOTEPMHUYECKHE, PEaKIUd HOHHOro OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, MIEKTPOIUTHYECKAS UCCOIUALS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON pPEaKIMh, XUMHYECKOE DPABHOBECHE), TEOPHUM M 3aKOHBI (TEOpPHs] XHMHUYECKOTO CTPOCHHUS
opraHnnyeckux Bemiects A.M. bytnepoBa, Teopus ANEKTPOIUTUIECKON AUCCOLMALINU, TEPUOINUECKUI 3aKOH
J.I. MenneneeBa, 3aKOH COXpAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMHH,
(aKTOJIOrMUECKUE CBEACHUS O CBOMCTBAaX, COCTABE, MOJIyYeHUH U 0€30MacCHOM MCMOJIb30BAHUU BAXKHEHUIIINX
HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN EATEIIEHOCTH YEIOBEKA.

ITP 03 CopMupOBaHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKH U B3aUMOCBS3b U3YUCHHBIX
MOHATHM, PUMEHATh COOTBETCTBYIOIIME MOHATUS MPU ONMCAHUM CTPOEHMSI U CBOMCTB HEOPTaHMUYECKUX U
OpPraHMYECKUX BEUIECTB U MX IPEBPALICHUN; BBIABIATH B3aMMOCBSA3b XMMHUYECKUX 3HAHHUU C MOHATUSAMHU U
IIPEICTaBICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB.

I[P 04 CdopMHpPOBAaHHOCT, YMEHHUH HCIOJb30BaTh HAMMEHOBAHUS XHUMHYECKHUX COCTUHEHUH
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MEXIYHapOAHOIO COK3a TEOPETUYECKOW M IMPHUKIAJHOM XUMUM W TPUBHAIBHBIC HA3BaHWS BaXKHEHUIINX
BEIIECTB (3TUJIEH, alleTWIIEH, IIMLEPHH, (eHo, GpopManbaerny, yKkCycHasi KUCIIOTa, TJIUIHUH, yrapHblid ras,
YIJIEKUCIBINA Ta3, aMMMaK, rallleHas W3BECThb, HEralleHas W3BECTb, IUTbEBAs COJa U JPYTUX), COCTABIATH
(GopMysbl HEOPraHMYECKUX U OPraHMYECKHX BELIECTB, YPAaBHEHUS XUMMUYECKHX PpEeaKHi, 0ObACHATh HX
CMBICII; TIOATBEPKAATh XapAKTEPHbIE XUMUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIMMHU IKCIIEPUMEHTAMHU
U 3alMCSIMU YPABHEHUM XUMHUYECKUX PEaKIIM.

ITP 05 CpopMHUpOBaHHOCTH YMEHHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX HEOPTaHUUECKUX
Y OPTaHMYECKUX BEIIECTB K ONPEACICHHBIM KJIaccaM U IPyIIaM COCIUHEHUN, XapaKTepU30BaTh UX COCTaB U
Ba)XKHEHIIIME CBOMCTBA; ONpPENENATh BHUIbl XMMHUYECKHX CBA3€H (KOBaJEHTHas, MOHHAs, MeTaJUIMyecKas,
BOJIOPOJIHAS ), THIIBI KPUCTAJUIMYECKHUX PEIIETOK BELIECTB; KJIaCCU(DULIUPOBATh XUMUUECKUE PEAKIIHUH.

ITP 06 BnapeHue OCHOBHBIMM METOAAMM HAYYHOI'O IIO3HAHUS BEIECTB U XMMHYECKHX SIBJICHUMI
(HabiuroieHHe, U3MEPEHHE, SKCIIEPUMEHT, MOJIETIMPOBAHUE).

ITP 07 ChopMHupOBaHHOCTH YMEHHIA TPOBOIUTH PACUETHI 10 XUMHUUECKUM (POpPMYJIaM B YpaBHEHHIM
XUMAYECKHX PpEAKIUi C WCIOJb30BaHHEM (U3NYECKUX BEJIMYMH, XapaKTepU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHONW CTOPOHBI: Macchl, oObemMa (HOpMaJbHBIC YCJIOBUS) Ta30B, KOJHYECTBA BEIECTBA;
UCIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS I NPUHATHS pELIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM.

ITP 08 CdopMUPOBaHHOCT YMEHMH IUIAHUPOBATh W BBINOJHATH XUMHMUYECKUH SKCIEPUMEHT
(mpeBpalieHuss OpraHUYeCKUX BEIIECTB MPHU HArpEBaHUM, MOJyY€HHE 3TUJICHAa U HM3Y4YEHUE €ro CBOMWCTB,
KayeCTBEHHbIC pEAaKLMU Ha albJETH/bl, KpaxMmajl, YKCYCHYIO KHCJIOTY; JeHarypaius OelKoB IpH
HarpeBaHUH, [IBETHbIE PEeaKLUU OEJIKOB; MPOBOAUTH PEAKLMH MOHHOIO OOMEHa, ONpEeAesaTh Cpely BOIHBIX
pacTBOpPOB, KAa4ECTBEHHBIE PEAKIMM Ha Cyiab(par-, KapOOHAT- M XJOPUI-aHUOHBI, Ha KaTHOH aMMOHMS;
pelarh 3KCnepUMeHTalbHble 3a1auu no TemaMm "Metamisl" n "Hemeramnbl") B COOTBETCTBUU C MpaBUIaMH
TEXHUKU 0€30IaCHOCTH INpHU OOpaleHHH C BEIIeCTBaMU U JaOOpaTOPHBIM 00OPYIOBAHMEM; MPEICTABIAThH
pe3yNbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (OopMe 3amuch YpaBHEHMH COOTBETCTBYIOIIMX pPEAKLUN U
(GbopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB.

ITP 09 ChopMHpPOBAHHOCTh YMEHUS aHAJIM3UPOBATh XMMUYECKYI0 MH(OpPMAINIO, MOJIy4aeMylo U3
Pa3HbIX HCTOYHHUKOB (CPe/ICTB MacCcOBOM MH(OpMaLUK, ceTh IHTEepHET U Apyrue).

ITP 10 CdopmMupoBaHHOCTb YMEHHUH COONIOATh MpaBHJAa SKOJOTMYECKH I1EJIecO00pa3HOro
MOBE/ICHUS B OBITY UM TPYAOBOH NEATEIBHOCTH B IIEJIAIX COXPAaHEHUS CBOETO 3/I0pOBbS U OKpYKarollen
MIPUPOJTHOM Cpebl; YUYUTHIBATh OMACHOCTh BO3ACUCTBUS HA JKUBBIE OPTraHWU3MBI ONPEJCICHHBIX BEIIECTB,
ITOHMUMAsl CMBICIT TTOKA3aTeNs IPeNeIbHON JOIMMYCTUMON KOHIIEHTPALUH.

I[P 11 Jlns oOywaromuxcs C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 370POBBS: C(HOPMHUPOBAHHOCTH
YMEHUS IPUMEHATh 3HAaHHUsI 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUMN.

ITP 12 JIns crienbix U c1abOBUIAAMIMX OOy4aromuxcs: cOPMHUPOBAHHOCT YMEHHUS HCIIOJIb30BATh
penbedHO TOUeuHyto cucteMy obo3nauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

IIpaBuia TexHukH 06e30MACHOCTH NPH padoTe B XMMHYECKOH J1a00paTOPUMUOKA3aHHe
MepBoMIoOMOIIH
O0mmenpaBuia:
1. KareropuueckusanpenaercspaboTarso[HOMyBXUMHIECKOMIa00paTOpHH.
2. Bo Bpemst paGoThl HEOOXOIUMO COONIOIATH YUCTOTY, TUIIHUHY, TIOPAJOK M NPABHIATEXHUKH

0€301acHOCTH,pad0TaThTOILKO BXajaTax.



3. Ilepen paGoroli  HEOOXOOMMO  O3HAKOMHUTBCS C  COAEpXKaHHEM  J1abopaTOpHOM

PpaboThLIIPOBEPUTHHAINYNEHEOOXOAUMOT0000PYI0BAHUAUPEAKTUBOB.
4. TouHO cOOMIOATH MOPAMOK M IOCIEA0BATENLHOCTh ONEPAIUii, yKa3aHHBIX B PYKOBOJICTBE.

5. BCGSaHI/ICI/IB)KypHaJ'IaX ACIaTbCPa3yKEIMOCICOKOHYAHUAOIIbITA.

IIpaBwianojib30BaHMsIpeaAKTUBAMMUIIPUOOPAMHU:

1. Heobxonumsble 151 pabOThl pEaKTUBbI BHICTABIISIIOT HA MOJIKH JIJAOOPATOPHBIXCTOJIOB.

2. Ha Bcex O0OaHkaxX, CKISIHKax W JPYrod Tmocyde, TOAE XPaHATCS  PEaKTHUBHI,
JOJDKHBIOBITBATUKETKH CyKa3aHUEM Ha3BaHMs BEIIECTB.

3. CkisgHKM C BeleCTBAMHM M pacTBOpPaMU HEOOXOIMMO OpaTh OJHOW PYKOH 3a rOpIIBILIKO,A
JPYroil CHU3YNOAIEepKUBAs 3aJHO.

4. Bo n30exaHue BHIOpACHIBAaHUS KUAKOCTH U3 MPOOUPKHU MPU HarpEeBaHUH HEOOXOAUMO:
UCIOJIb30BaThIIPUPAOOTECHEPACTBOPUMBIMUBBOIEBEIIIECTBAMUCYXUETIPOOUPKH;
HarpeBasnpoOHpKy, Ha/10 HAIIPABUTHEEOTBEPCTUEBCTOPOHYOTCEOS HOTCOCEa;

Jep>KaTh MPOOMPKY HE B BEPTUKAIBHOM, a B HAKJIOHHOM IOJIOKEHHH, HEMPEPBhIBHOBpaIasee
BOM30EKaHNE YaCTUYHOTOIIEPErpeBa.

5. Ilpm pabore ¢ ra300TBOIHOI TpyOKONH HEOOXOOUMO yOUpaTh TOPEIKY H3-IOANPOOUPKHU CO
CMEChI0 TOJBKO IOCJE TOro, Kak KOHeI ra300TBOAHON TPYOKHM yna-l€H M3 MPOOMpPKU—
NPUEMHHUKACKHUIKOCTBIO.

6. HroxaTte peakTuBbl B 1a00paTOPUU HYKHO, HApaBisis K cede mapbl WK ra3 ABHKEHUEMPYKH

7. lIlpm pacTBOpeHHMHM CleAyeT MpUIMBATh CEPHYID KHUCIOTYy K BOAE TIO KaIlisM,
BCEBpEMS, lIepeMeIINBasIBEIIECTRA.

8. Paborycapupamu,cniupTamMu,0€H30I0MIPOBOJUTHBIATNOTOT HS.

9. Bce OmOBITEI ¢ CHIIBHO NaxHymuMu ©W  AJ0BUTBIMM  BCHICCTBAMU IMPOBOAWUTH B

BBITSDKHOMILIKAQYy.

O Tr060M, caMoM HE3HAYUTEIbHOM HECYaCTHOM cilydae clenyeT
HEMe JIEeHHOCOOOIUTHIIPENOaBaTETIOUIIPUHATEMEPHINEPBOUITOMOIIHN: TIPH TEPMUYECKUX OXKOTax
MopaX€HHOE MECTO HYKHO CMOYUTh pacTBOPOM TaHMHA BCOUPTEWIH 2%pacTBOPOM
MepMaHraHaTaKaIHsl.

Opd XMMHUYECKMX OXOrax HeoO0XOJMMO, TpexJIe BCero, YyAaIUTb C KOXH BEIIEeCTBO,

BBI3BIBAIOIIEE0KOT, 00pad0TaTECOOTBETCTBYIOIIUM 00pa3oMm:

a)IpU OKOTaxX KUCIOTOM WM IIEIOYBIO MPOMBITh MOPAKEHHOE MECTO CUIBHOMCTPYEH BOABI, a

3aTeM HeWTpanu3oBaTh KuciaoTy 1% pacTBopoMm ruapokapOoHaTta HaTpus,ménoub—1%pacTBopom

YKCYCHOM KHCJIOTBI;

0)rpu oxxorax 6pomom nopaxénnoe Mecto oopadorats 10-20% pacTBOpoM THO-Cyib(ara HATPHS,
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CMBITh OOJIBIIMM KOJIMYECTBOM BO/JIbI, @ 3aTE€M HAJIOKUTh TAMIIOH, CMOYEHHBINS%pacTBOPOM MOUYEBUHBI,
B) IMpPH OXOTax XHUAKUM (EeHOIOM MNOOEeNeBIINNA Y4acTOK KOXKU pacTepeTh TIIIULEPUHOM [0

BOCCTAHOBJICHUS €0 HOPMAJILHOT'O IIBETAa U HAJIOKHUTH MapﬂeBLIﬁ TaMIIOH, CMO‘IGHHBIﬁI‘JIHLIGpPIHOM.

® cCiIM KUCJIOTa WJIM 11eJI0Yb IMOMaiu B TJia3, TO CJIEAYeT TIIATEeIbHO MPOMBITh €ro BoJoi,a 3aTeM 2%
pacTBOpoOM O0opHOI KHUCJIOTHI (mns HEWTpanu3aluu mEnoyn) W 2%

pacTBopoMruapokapOboHaTaHATPUs (JUITHEUTpaIU3aui KUCIOTHI).

® [pu 1ope3e pyKH, €cId B paHy IOHAI KyCO4eK CTEeKJIa, MpexXIe  BCEro,

HCO6XOZ[I/IMOHI/IHI_ICTOMyIIaHI/ITB €ro

®  3aTeM cMa3aTb paHy CIIMPTOBBIM PaCTBOPOM HOJa M HAJIOKUTH MOBA3KY. Ecnu kpoBoTeueHue cpasy
HE TpeKpallaercs, Haao MPWIOKUTh K pPaHe KyCOYeK KPOBOOCTAHABIIMBAIOUIEH  BaThl
(rurpockonuueckas BaTa, nponuTaHHas 1% pactBopoM xiopuaa xene-za). Ilpu cunbHOM
KpOBOTEUEHHM HaJ0 BPEMEHHO MEPETAHYTb PYKY >KT'YyTOM U3 pe3u-HOBoM TpyOku. Kak Tosibko
KpOBOTEUEHHE OCTAHOBUTCS, JKI'YT CIIENyET HEMEJIECHHOCHSTh
JlaboparopnasipadoraNel
Tema 2.2. DiIeKTPOJTUTHYECKAS JUCCONMALMS U NOHHBII 00MeH
Llenb: UccnepoBanme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHBbIX M 06PasyloLmMXcA BELEeCTB) U
NPU3HAKOB XMMWYECKUX peakuunin. NposeaeHne peakuuin MOHHOro obmeHa, onpegeneHue cpeapl
BOAHbIX PAaCTBOPOB. 3aZlaHMA HA COCTaB/IEHMNE MOHHbIX PeaKLUiA
OoOopynoBanmne u peaktuBbl: cona, 1% pactBopel NaOH, HCI1, xnopuna anoMuHus, XJIOpHIA
xKenesa,cynbdatamenu,cyiabdaramaraus, nopomokCaO,1akmyc.
Kuc/10THO-0CHOBHBIECBOMCTBAOKCH/10B
PactBopuTe B BOjAE€ B OAHOM NpoOMpPKE OKCUA KaiblMs, B JIpYyrol - nuokcuj yriepoaa. B
nepByronpoOupky A06aBbTe 1IenoTKy nopouika CaO, 2-3 M1 IUCTUIUIMPOBAHHOM BOJIbI HB30O0TAlTE. BO
BTOPYIONPOOHPKYC3-5 MIIUCTUILTMPOBaHHOMBOABIIpoycTHTE TOK CO2u3b6amtonannuannapataKumn-mna.
B xaxayio mnpoOupky pno6aBpTe 2-3 Kamium JIakMyca M IO LBETY MHJAWKAaTopa ONpeIennuTe
XapaKTepIoJydeHHOro pacTBopa. CaenaiTe BbIBOJ O KMCIOTHO-OCHOBHBIX CBOMCTBAX JaHHBIX OKCUIOB U
NOJIy-4YEHHBIX TUApoKcuaoB. Hanummmre ypaBHeHus peakuuil. Mccnenyiite  B3auMoaeicTBUE
PacTBOPEHHBIXTHIPOKCUIOBAPYTCAPYTOMHU CPACTBOPOMCEPHONKHUCIIOTHI.
IMonyyennencoiicTBaaMmpoTepHOroruapoKcuIa
B mpobupky Hazieite 2-3 MJ pacTBOpa XJIOpUAA XpOMa WIM XJIOpHJAA aIIOMUHUS (11O BBIOOPY) H
nokaruisiM tipubassstiite pactBop ménoun (NaOH mmm KOH) mo oOpa3oBanusi yCTOWMYMBOTO OCajKa.

Pa3ne-nure ocasok Ha ABe MPOOHUPKU: B OAHY MpHIIEHTE pacTBOp LIENOUH, B APYTYIO - PACTBOP KUCIOTHI

JI0 pac-TBOPEHHUSOCA/IKA.

CrnenaiTeBbIBOI,COCTaBbTEYPABHEHUSAPEAKLIUH.



IMosryyeHneHepacTBOPMMbIXBBOI€OCHOBAHUI
B otnenbHble mpoOupku HaneWTe mo 2-3 M pacTBOPOB XJIOpUAA XKeje3a, cyiabdara mMenau M
cynb(haTamMaraus.
[IpuneiiTe B Kaxxayr0 MpoOUpKy IO KamjisiM pacTBop Ii€nouu. CocTaBbTe€ ypaBHEHHUS peakUuil B
MOJIEKYJIIPHOMU MOHHOMBUJE, OTMETHTELIBET BBIIABIIMXOCAKOB.
Kuci10THO-0CHOBHBIE CBOIICTBA
coJieiifCBoiicTBaKHCI0iCOJIN.
JnA110y4eHUS KM CI0MCOIMUCTIONB3YHTEPAaCTBOPT U IPOKCH AAKATIb LI AMOKeHayriepoa. Kakoinzyka
3aHHBIXPEAKTUBOBCIEIYET B3sAThB N30bITKe? OOpaTUTEBHUMAHUEHATO,YTO IPUITIPO-
nyckanuu Toka CO24epes pacTBOp THAPOKCHA BHAaYasle 00pa3yeTcs 0caloK CPEeAHEH cou, KOTOpblinpu
JTaTbHEHIIIEM MPOIMYCKAaHUM TUOKCUIA YIJIEpOAa pPaCTBOPSETCS M MEPEXOAUT B PACTBOPUMBIN THIPO-
kapooHat. CocTaBpTe ypaBHEHHS peaknuil. Yem HYKHO TIOJIEHCTBOBaTh Ha THIPOKAPOOHAT
(pactBopoMHC 1nnmuNaOH), yToOBI IepeBeCTH eroCHOBA BOCAIOK CpeaHel conu?
Otuér mno mnaboparopHoii paboTe odopmuTe Ha JABYX pPa3BEPHYTHIX JHUCTaX TeTpaau
(;1abopaTtopHOTOXKypHaIa)oCIeAyIONeH Gpopme:

bl © Krnacchl HeopraHu4ecKuX CoeAHHEHHH

‘HanmenoBa- | Ycnosus | Habmo- XumnzM | Bumoa
' HHE OnbITa IEHHA | B3amMoOJeH- | .
OTIRITA A CTBHS
‘1.Kucnotvo- | CaO
OCHOBHEIE pactso-
CBOWICTBAOK- | pSIEM B .
CHIOB Boge, k |Pactsop | CaO+H,O=|CaO -
"Ca0 | pacteopy | caneer | Ca?*+20H™ | ocroB-
) i npubae- HOM
JisieM OKCHJ
TIAKMYC '

B JaHHOM W MOCJIICAYIOIINX OTYETax YpaBHCHHA peaKHI/Iﬁ MMUcaTtb B MOJICKYJIIPHOM W HOHHOM

BUJIE.3A0AHUAUBONPOCHLONAPOPMUPOBAHUSA UKOHMPONA 67140CHUAKOMNEeMeHUUAMU,
MO3BOJIAIOIINEOTPEACIUTHIOCTUKEHUECTY IEHTOM OTJIebHBIXy4eOHBIX32/1a4,YPOBEHb
c(hopMUPOBAHHOCTH

KOMIIOHEHTOBKOMIETEHIIMUTIPUU3YUYEHUN YIEOHONTEMBI:
Temwrooxknaooe/pepepamos:
1. «XKu3Hb,KaKOMOTOTHUECKUUKPYTOBOPOTBEILIECTBY.
2. «COBpEMEHHBICTIPEICTABICHISI00IBOTIOIINKH3HIY.

3. «310poBBENPAOOTOCTIOCOOHOCTBY.



4. «IIpuHIMIIBICOBPEMEHHONOMOATUKI.

5. Upe3BbIYaliHBIECUTYALIMMKOJIOTNYECKOTrOXapaKTepa.

6. Upe3BbIYaliHBIECUTYAIINH,yCIOBHO,0€33arps3HEHUSOKPYKAIOIEHCPEIBI.

7. Upe3BbIYaNHBIECUTYaLMUC3arPA3HEHUEMOKPYKAOLICHCPEIbI.

DopmblmeKyu e20KOHmMpPOIAIHAHUNL:

1.IIpoBepKaBBIIIOIIHEHHOT 033 JaHUS

2.Pa3bop [10BOJOB B IOJIB3y TOM MJIM HHOU

no3uiun.3.0OneHKa CTEeNeHn apryMEeHTHPOBAHHOCTH

CyXKAcHUN. TemblonacamocmoamenbHO20U3yueHus:

1. KnaccudukanussocHoBaHMMUKHUCIOT. COCTaB.

2. X¥MHYECKHECBONCTBAOCHOBAHUMUKHUCIIOT.

JlaGopaTopnasipadora. 2 IlosryuyeHuesTuaeHananeTrujiena. UzyuennenxcBoicrs.

1. IlonyyenuesTH/IeHaMerocBoiicTBA.

Obopyoosanue:  METaJUIMYECKUW  IITATUB C  JIAMKOW;  COHUPTOBKa(ropenka); MpodOka ¢
ra300TBOJHOUTPYOKOI1;3 mpoOupKH; MecOK(IIPOKaIeHHbINH ) WINMMEIKUEKATMIIISPHI.

Peaxkmueuor: CMECBHAITUIIOBOTO
CHUPTAaNKOHIEHTPUPOBaHHONCEPHONKUCIOTHI( 1:3);kapOukanpiusa(Kycouku ),0pomHasBosa(HaS OMiIBO
Ibl2Kkannuopoma);pactBoprepmanranarakainus(0,5%,m01KUCICHHBIH).

B npoOupky Haneiite 1,5 M cMecH STHIIOBOIO CIMPTa M CEPHOM KHUCIOTHI U OIyCTUTE B Hee
HEMHOTOIIECKa WJIM HECKOJIBKO MEJKHUX KalWJUIIpOB. DTO HYKHO CHAENaTh JJIs PaBHOMEPHOTO KUIICHHS
xuakoctu. KnpoOupkenprucoeinHuTe NPOOKYCra300TBOAHOUTPYOKOMMYKpENUTE €eBIaNKelITaTUBa.

B 1-10 npo6upky Haneiire 1 Ma OpoMHOMN BOJIbI, BO 2-10 — CTOJIBKO e 110 00beMy pacTBOpa nep-
MaHraHarakaiaus.[IpexxaeueMHauaTbonbIT, IPOBEPHTEIPHOOP Ha TE€pPMETHUYHOCTb, MOIPY3UB KO-
Hel| ra300TBOIHON TpyOKH B 1-10 mpoOupky. [Iporpelite BCio mpoOMPKY CO CMECHIO U POAOKANWTE He-
CWIBHO HarpeBaTb TO MECTO,[JIE HAXOOUTCSKUIKOCTh (HE  HarpeBaiTe BBIILE  YPOBHS
KHUJIKOCTH, TAKKAKITPOOMPKAMOKET JIOTTHYTB ).

Yro npoucxoaut ¢ OpoMHoi Booit? He mpekpainast HarpeBaHusi CMeCH, IPOITYCKaiTe BbIIEISIONMIEH -
Cs STWIEH BO 2-10 MpOOUpPKY. 3aMeTHB 0OeclBEUMBAaHHWE PACTBOpPA, TOTYAC BBIHBTE Ta300TBOIHYIO
TPYOKYH3 KUIKOCTH M MOBEPHUTE €€ OTBepcTHeM BBepX. [lonokrute BblAeNAIOMMICSA ra3 U oOpaTuTe
BHHUMaHUEHaXapaKkTep MJIaMEHH.

[TpexkpaTureHarpeBaHueUnpUCTynaiTekpazoopynpudopanocaeeroocTbiBanms. OCTBIBIIYIOCMEChPa30
aBLTEBOJIONH BBUICHTE BCIIEIUAILHEINA CIIUB.

HaocHOBaHMUIIPOBEICHHBIXOIIBITOBYKAXKHUTE:
1.KakoBaposbCepHONKUCIOTHIBPEAKIIUUIIONyUEHUS

stustena,npoxoasmeinocxeme:C2HSOH—C2H4+H20?
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2.KakoBbIpr3n4eCKMENXUMUYECKUECBOMCTBAITUIICHA? PacCMOTPUTENXBCBOEMOTYETE.
3CH2=CH2+2KMnO4+4 H20=3CH20H-CH20H+2MnO2+2KOH
Hanummre ypaBHeHHE peakIMM TPUCOCIUHEHUs OpomMa K 2-

MeTUIOyTeHy-2 u paccMoTpuTe ee wmexanusm (AE). Paccuwmraiite,

CKOJIbKOrpaMMoB  3%-HOro  pactBopa Opoma motpedyercs  Ais

OopomupoBanus 1 T 2-meTundyTeHa-2.

PeaKHI/IH C 6p0MOM 1 C BOOHBIM paCTBOpPOM II€pMaHIraHaTa KaJus - Ka-

YeCTBEHHbICPEAKIIMMHACOEIMHEHUS CKPATHBIMUCBSI3SIMH.
2.J1osryvyeHueaneTnJieHa HEroCBOMCTBA.
BripobupkynomenaioTkycoueKKap O 1aKaIb Iy, IPUITHBAIOTOKO-
710 1 MIIBOIBIMCPA3Y K E3aKPBIBAIOTEETIPOOKONCTa300TBOIHONTPYO-
KON, MMEIOIIMHOTTSIHYThIMKOHEI.] ' a300TBOTHOUTPYOKOI3aKpHIBAIOTIPOOHPKY, N3KOTOPOI BBIIETIIETCAAI]
eTHJIEH, MOJKUTAIOT anerunieH. Habmonarot XapakrepruiaMmenu.Buocst B miams
KpBILIKYOTTUIJI. HakphilikeoOpazyeTcs I uepHOETIATHOCAXKH.
BrruncnutenponeHTHOeco1ep;KaHueyTiepo1anuBojopoiaBalieTuiene. HanumumreypaBHeHUsIpeak iuid
HOJy4YeHHUsAAleTUIICHaKapOU THBIMCIIOCOOOMUIIOCIIE Y IOLIIETOETOTOPEHHUS.
3areMIponycKarTaleTHIeHYepe30POMHYIOBOTY.
OBBACHUTE, nouemyobectiBeurnBaHNEOPOMHONUBOIBINPOUCXOIUT3HAYUTETLHOMEJICHHEE, YeMITPUPE
AKLUHCITUIICHOM.
HanummmreypaBHeHHepeaKIIMUaleTHIICHACOPOMOM.
3areMBIpOOUpPKYHAINBAIOT | MiIpacTBOpanepMaHraHaTakaius, JoOaBIAI0TTaKOHKe00beMpacTBOPaco]
BIM3aTEMIIPONTYCKalOTUEpe3noayuyeHHbIpacTBopalieTuiieH. [ locreneHHOQproneTOBasokpackapacTBoparcue
3a€T,MOABIISIETCXJIONBLEBUIHBINOCAIOK OyporoiBeTaokcuaamapranna(lVv).
HanumureypaBHeHnepeaKIMMOKUCIICHUIAI[ETUIICHATIEPMAHT aHATOMKAJU A I0IIaBEI€BOMKUC-TIOTHI.
3CH=CH+8KMnO4+4H20=3HOOC-COOH+8MnO2+8KOH
JlaGoparopuasipadoraNe 3
Tema 4.3. UnenTndukanns OpraHuYecKHX BelIeCTB, UX 3HA4YeHHe W NPHMEHEHHe B OBITOBON M
NPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJ10BeKa
Lenb: MonyyeHne sTuNeHa M wu3yyeHUe ero CBOMCTB. MogennpoBaHue MONEKYN U XUMUYECKUX
npesBpaLLeHnit Ha NpuMepe 3TaHa, 3TUAEHA, aLeTUeHa U ap.
KaudecTBeHnHbIe peakunu HA OCHOBHbIE KJIacchbl
yriesoaopoaosllenspadorni:

1. TloBropuThKIaCCH(UKAINIO,CTPOCHUEUCBOMNCTBAYTIIEBOIOPOIOB.

2. Y0eauThCIBTOM,YTOCBONCTBAONIPEAENAIOTCACTPOEHUEM.
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3. Tlo3nakoMuThcs ¢ J1abOPaTOpPHBIMM  CIOCOOAMM  ,  PAcHO3HABAHMA  OCHOBHBIX

KJIACCOBYTJIEBOJOPO/IOB
PeakTuBbl, 000pyaoBanue: pactBop Opoma, 5% pactBopa coasl, 1% pacTBOp IepMaHraHara Kajwus,
aMMUaYHBIN pacTBOp xyopuna mean,1% pactBop HUTpaTta cepedpa, 5% pacTBOp aMMHaKa, HUTPYIOIIAs
CMECH, IITATHB C MPOOUPKAMU, TOPENIKA, TA300TBOHAS TPYO-Ka,BOAsTHAS OaHsI.

XoapadoTsl
1.Ipucoeannennedpoma
YT1eBon0poabl,coepKaAINeKPATHBIECBI3U,IETKOPUCOEAUHSIIOTOPOM:
I. R—CH=CH—R+Br2R—CH—CH—R
.
Br Br

MemoouKa: BCyXylo MpOoOHpPKY MOMENIAIOT I M UcclielyeMoro BellecTBa U J00aBISIOTIO KaIUIAM,TPH
JITKOM BCTPSIXHUBaHHUU,PacTBOpPOpoOMaA.
Haburonaercsiucue3sHOBEHUEKENTOHOKPACKH.
2.IIpo6acnepmanranaTomkaiusi(peakuusiBaruepa)

B cmabomenouyHoit  cpeme  mpu  JEHCTBUM  MepMaHTaHaTa  Kalusg  MPOHCXOAUT
OKHCJICHHEBEIIECTBACPA3PHIBOM KPATHOM CBSI3U.
3. R—CH=CH—R+2KMn04+4H20—3R—CH—CH—R+2Mn02+2KOH

| |
OH OH

Memoouka:
K1 w™mn wuccnemyemoro BemectBa jgoGaBmsitor 1 mim 5% pactBopa combl, 3aTeM 1O
KaIjIsM, IpUBCTpsIXuBaHUU 1%pacTBopriepMaHraHaTa Kajiwusl.
Habmronaercsmcue3sHOBeHHEMaTMHOBOHOKPACKUIIEpMaHT aHATA.
AUECTHIICHOBBIE  YIJIEBOAOPOABI  TaKKe  JAalOT peakmud ¢ OpoMOM ¥ TIepMaHTaHATOM
KaJIHsI,KOTOPBIE,0THAKO,IPOTEKAIO TCMEHBIIIEHCKOPOCTHIO.
3.00pa3oBaHneaneTUICHUI0B
ATOM BOIOpPOAA, HAXOMAAIIUICS TPH CBA3aHHOM TPOWHOW CBSI3bI0 ATOMOM YTJIEpOAa, Cro-coOeH
3aMeniaThCcsiHa MeTaul(kayecTBeHHasipeakus Harpynny—C=CH).
Pabota c ameruneHugamu TpeOyeT COONIOACHUS MPaBUI TEXHUKH Oe3omacHocTH. B cyxomBuue, mpu
c1aboM HarpeBaHWU WIIU MPHU yAape, OHU B3PBIBAIOTCS C OOJBIION CHIION, TTO-3TOMY HEJb3s TOJTHOCTHIO
BBICYIIMBAThH aneTuiIeHu1bl. OcOOEHHO OMAceH B CyXOM BHUACALCTUIICHH]T cepedpa.
Memoouxka:

OnserrNel[Monvyenneanermieanmamenr(1)
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B mpobupky HamuBaroT 2-3 mMa  OecUBETHOTO  aMMHMAayHOTO  pacTBopa  XJIOpUAA
meu(1)[Cu(NH3)2]Clu mpormyckaroTdepe3pacTBOp aleTusIeH.

PactBop  okpammBaeTcss B KpacHO- Oypblii  I[BET, 3aTeéM  BBINAJACT  KPACHO-OYypHIid
0CaJJOKalETHIICHUJaME IH.

HC=CH+[Cu(NH3)2]Cl->CuC=CCu+2NH4CI+2NHj3
OTypeakHIONPUMEHSIOTISI0O0HAp Y KEeHU A Ja)KeCTIe0BalleTUIICHA.
CMaunBaOTIONOCKY(HIBTPOBAIBHOMOyMaruaMMruaqHbIMPacTBOPOMXJIOpUIAME TN

(1) n BHOCAT €€ B oTBepcTUE NMPOOUPKHU, U3 KOTOpPOM BbLAenseTcs aueTwieH. llosBisercskpacHo-
OypoeoKpaliiBaHue.

OnerrNe2: [TonyueHueaneTunesugacepedpa.

B mpobupky nammatotr 2 mi 1% pactBopa HUTpaTa cepedpa M MpHOABISIOT MO KarisimMS% pacTBop
aMMuakKa JI0 IIOJIHOTO DPAaCTBOPEHHsI 00pas3yrolIerocst ocajaka okcuaa cepedpa.Uepes3 momydeHHBIN
OecLIBETHBIII pPAacTBOp MPOMYCKAIOT aleTWIeH. Bbllagaer »kenToBaTo-0enbli0oCa oK aleTHIICHHIa
cepedpa.
HC=CH+2[Ag(NH3):]OH—AgC=CAg +4NH3+2H>0

ALETUIICHUCE

pebpa
2.00Hapy:KeHHeapoOMaTHYeCKHXYTJIeBOI0POIOB.
ApomaTHyeckre COeJMHEHUs BCTYNAlOT B PEaKIMU 3aMelleHus1, 00pa3ysl OKpalleHHbIECOESMHEHUSI.
a)HMTPOBAHHEAPOMATHYECKUXCOeAUHeHui(TAra!).
Peakiuro MPOBOASAT a30THOM KUCJIOTOU 158051 HUTPYIOIIEH
cmechio:R—H+HNO3; —R—NO>+H20
Memoouka:
B npobupky nomemator 0,1 r (unu 0,1 M) BemecTBa U MpU HENPEPHIBHOM BCTPSAXMBAHUHUIIOCTETIEHHO
npubaBisoT 3 Mi HUTpyomed cmecd (1 4YacTh KOHIIEHTPUPOBAHHOM a30THOMKHUCIOTHI M 1 HacTh
KOHIIEHTPUPOBAHHON cepHOM KHCHOoTh). [IpoOupky 3akpbIBalOT NpOO-KOM € JUIMHHOW CTEKISHHOM
TpYOKOH, KOTOpast CIYXKHUT OOpaTHBIM XOJIOAUIBHUKOM, HHATPEBAIOT HA BOASAHOM O6ane 5 muH. pu 50°C.
Cwmech BBUIMBAIOT B cTakaH ¢ 10 r H3MEeIbYeHHOrO JIb/A.
Ecnu npu 3TOM BBIIAAAET TBEPBIN NMPOAYKT MM Macjo, HEPACTBOPUMBIE B BOJIE U OTIMYAIOIIUECS OT
HCXOJHOT'O BEIIECTBA, TO MOYKHO IIPEAIOIOKUTH IPUCYTCTBUE APOMATUYECKUX COCIUHEHUM.
0)aIKMIHPOBAHHEAPOMATHYCCKUXCOCIHHECHMI.
ApoMaTudeckue yrieBoAOpOJAbl W HUX TaJIOTEHONPOM3BOAHBIE JAIOT IIPU  B3aHMMOJCHCTBHUMC
XJIOpopOpMOM B TNPUCYTCTBHUM  XJIOpUAA  QJIIOMUHUS  TPOAYKTHI,  OKpAlCHHbIE B

spkuerBera(OpaHXeBbIi, TypIypHBIN,CHHUHN,3€JICHBIH )

3R—H+ CHCl:—4/CB_,R;CH+3HCI
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JlaGoparopuasipadoraNe 4

Tema 6.2.UcciieqoBanmne cBOMCTB PACTBOPOB.

Llesib: MPUTOTOBJICHNE PACTBOPOB M ONPEACICHUE CPEAbl BOJHBIX PACTBOPOB.
Memoouxa:
B mpobupky ¢ 1-2 ma o6e3BokenHoro xjopodopma npudasisitor 0,1 r (wmm 0,1 ) uc-ciemxyeMoro
BeniecTBa. CMech MepeMelInBalT. 3aTeM OCTOpPOKHO BHOCAT 0,5 I mopomkooOpa3HOro 0e3BOJHOTO
XJIOpU/Ia ATIOMUHHS TakK, YTOObI OOJbIIAs YacTh €ro OCTaJlaChHAa CTEHKAaX MPOOHMPKU BBHIIIE YPOBHS
xuakoctu. HakiioHsst npoOHpKy, Cllerka CMayuBarOTIIOPOLIOK Xjopuaa amoMuHusd. [losBiuenue sipkoit
OKpacKu Ha CTCHKE poOUpKH, a
TaK)KEOKPAIIMBAHUEUBCErOPACTBOPAYKA3bIBAETHAIIPUCYTCTBUEAPOMATHUECKOHCUCTEMBI.

Pe3yabTaTbiopopMuTEBBUAETAOIHMIIBI:

Ne Uccnenyemoe YpaBHEHUEpEAKINHT AHaTUTAYECKUI

ILII. BEIIIECTBO s dekt

PeakTuBbl, 060pyaoBanue: pactsop O6poma, 5% pactBopa coxabl, 1% pacTBOp mepmaHraHaTa KaJus,
aMMHUAYHBIN pacTBOp xjopuaa menu,l% pactBop HUTpara cepedpa, 5% paccTBop aMMHaKka, HUTPYIOIIas
CMECH, IITATHB C MPOOUPKAMU, TOPENKa, Ta300TBOAHAS TPYO-Ka,BOAsIHAS OaHSI.

XoapadoTsl
1.TlpucoennHeHnedpoma

VYT11eBoA0POIbL,COIEPIKALUEKPATHBIECBSA3H,JIETKOIIPUCOETUHIIOTOPOM:

II.R—CH=CH—R+Br2R—CH—CH—R
|
Br Br
Memoouka: BCyXylo MpoOUpPKY MOMENIAIOT 1M HCcCIeyeMOoro BeIecTBa U 100aBISIOTIIO KarlisaM,IpH
JIETKOM BCTPSIXMBAaHUH,pacTBOpOpOMA.
Hab6monaercsarcue3HOBEHUEKEITOHOKPACKH.
2.1Ipobacnepmanranaromkanusi(peakuusiBaruepa)
B cnabomenoyHoit cpene mnpu  AEHCTBUM epMaHraHara Kajds TPOUCXOAMT OKHCIe-
HUEBEIIECTBACPA3PbIBOM KPaTHOM CBS3H.
3. R—CH=CH—R+2KMnO4+4H20—3R—CH—CH—R+2MnO2+2KOH
| |
OH OH
memoouxa:

K1 M wccmenyemoro BemectBa mobOaBmsitor 1 mim 5%  pacTtBopa  COAbI, 3aTeM IO
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KaIUTSIM, TPUBCTPSIXUBaHUU | %pacTBOpIIepMaHTaHaTa Kausl.
HaO:romaeTcsincue3HOBEHHEMAITMHOBOMOKPACKUIIEPMaHT aHaTA.

AUETHIICHOBBIE  YIJIEBOAOPOABI  TaKKe  JAlOT  peakuuu ¢ OpoMOM W IIepMaHraHaToOM
KaJIMsL,KOTOPBIE,0JHAKO,IPOTEKAIOTCMEHBILIEHCKOPOCTBIO.

3.00pa3oBaHueaneTUIeHUI10B

ATOM BOIOpO/a, HAXOMASALIMICS TPH CBSI3aHHOM TPOWHOH CBSI3bI0 aTOMOM yIJIepoja, CIo-coOeH
3aMelaTbcsiHaMeTauI(KauecTBeHHaspeakus Harpynny—C=CH).

Pabora ¢ anerunenumamu TpeOyeT COOIOIECHUS MPAaBWII TEXHUKU 0Oe€30MacHOCTH. B cyxomBuie, mpu
cJ1abOM HarpeBaHWH WU MPH yJape, OHH B3PBIBAIOTCS C OOJIBIION CHIION, MO-3TOMY HEJb3s MOJIHOCTHIO
BBICYIIIMBATh aneTHiIeHUIbI. OCOOCHHO OMaceH B CyXOM BHJICAllETHIICHU]I cepedpa.

Memoouka:

OnsrrNelITonyvuenneanermienunamenn(1)

B  npobupky wHammBaror 2-3 M 0ECHBETHOIO  aMMHA4YHOTO  pacTBOpa  XJIOpUIa
mean(1)[Cu(NH3)2]Clu nporyckaroTuepe3pacTBop aleTusicH.

PactBop  okpammBaeTcss B KpacHO- Oypblii  LIBeT, 3aTeM  BBINAJaeT  KpacHO-Oypbli
0CaJJoKaleTHIICHUJaMEe IH.

HC=CH+[Cu(NH3)2]Cl-CuC=CCu+2NH4CI+2NH3
OTypeakHIoNPUMEHIOT/UII00HAPYKEH U JaXKeCTIe10BalleTUIICHA.
CMaunBarOTIONOCKY(HIBTPOBAIBHOMOyMarnaMMuauHbIMpPacTBOPOMXJIOpUIAME TN

(1) n BHOCAT €€ B oTBepcTHE NMPOOUPKHU, U3 KOTOpPOH BbLAenseTcs aueTuieH. llosBnsercskpacHo-
OypoeoKpalvBaHHe.

OnprtNe2: [TonyueHueaneTuiaesugacepedpa.

B mnpoGupky HamuBator 2 wmin 1% pactBopa HuTpata cepebpa U HpUOABIAIOT IO
KarsiM S %pacTBOPaMMHUAKaI0TIOJTHOTO pacTBopeHHusI00pa3yolierocsiocagkaokcuaacepedopepes
MOJIy4YeHHBIM OeCHBETHBI pacTBOpP MPOIYCKAIOT alleTWiIeH. Brimagaer keaToBaTo-0enabliocasok
aneTuIIeHua cepedpa.

HC=CH+2[Ag(NH3):]OH—AgC=CAg +4NH3+2H>0
2.00HapyKeHHeapOMaTH4YeCKUXYIJIEBOAOPOI0B.

ApoMaTndecKkue COeIMHEHUsI BCTYMAOT B pEaKlIUU 3aMelleHus1, 00pa3ys OKpalleHHbIECOeINHEHNUS.
a)HUTPOBAHHEAPOMATHYECKUXCOCANHEeHUI(TATA!).

Peakmuro MPOBOJSAT a30THOU KHUCJIOTOU 1581051 HUTPYIOLLEH

cmechio:R—H+HNO3; —R—NO>+H>0

Memoouxka:

B npo6upky nomemator 0,1 r (wim 0,1 mi) BemecTBa U Npu HENPEPHIBHOM BCTPSXMBAHUUIIOCTETIEHHO

npubaBisitor 3 M HUTpyromied cmecd (1 4YacTh KOHIIEHTPUPOBAHHOW a30THOMKUCIOTHI M 1 dYacTh
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KOHIICHTPUPOBAHHOW CepHOM KUCIOTHI). [IpoOHMpKy 3aKkpbIBalOT MPOO-KOW C JJIMHHOW CTEKISTHHOU
TPyOKOIi, KOTOpast CIIY)KUT OOpAaTHBIM XOJIOJUILHUKOM, HHArPEBAIOT Ha BOJsHOW O6ane 5 muH. npu 50°C.
Cwmech BBUIMBAIOT B cTakaH ¢ 10 r U3MeNbYeHHOTO JIb/IA.

Ecnu npu 3TOM BhIIAAaeT TBEP/bIM MPOAYKT MM Maciio, HEPAaCTBOPUMBIE B BOJIC M OTIWYAIOIIUECS OT
HCXOHOTO BEUIECTBA, TO MOXHO MPEINOJIOKUTh TPUCYTCTBHE APOMATUYECKUX COSAMHEHUN.
0)aJKNJIMPOBAHHEAPOMATHYECKUXCOEIMHEHM .

ApomaTHdecKue yrieBOJOpPOAbl W WX TaJOTEHONPOU3BOAHBIE HAIOT TMPU  B3aUMOJCUCTBUUC
xjopoopMOM B TPUCYTCTBUHM  XJIOPUAA  aMIOMHUHUS  MPOJIYKTHI, OKpallleHHbIE B

sapkuenBeta(OpaHKeBbIi, TypITypHbII,CUHHIA,3eTICHbII )

3R—H+ CHCL—4/CB_,RiCH+3HCI

Memoouka:

B mpobupky ¢ 1-2 mur o6e3BoxkeHHOro xmopodopma npudasisiror 0,1 r (wmm 0,1 mur) mc-ciuemxyeMoro
BeniecTBa. CMech MepeMENnBalOT. 3aTeM OCTOPOKHO BHOCAT 0,5 T mopoui-KkooOpa3Horo 0e3BOJHOTO
XJIOpUJIa aNOMUHUA TaK, YTOOBI OOJbIasg 4acTh €ro OcTajlachbHa CTEHKAaX MPOOUPKU BBILIE YPOBHS
KUAKOCTH. HakiloHsIs poOHpKY, ClIeTka CMayuBaIOTIIOPONIOK XJIopuaa amoMuHus. [losBiaeHue spkoi
OKpacKH Ha CTEHKE pOOUpKH, a
TaK)KEOKPAIIMBaHUEHUBCErOPacTBOPAYKa3bIBAETHAIPUCYTCTBUEAPOMATHIECKONCHCTEMBI.

Pe3yabTarbiopopmuTeBBUACTAOIMIBI:

Ne Uccnenyemoe YpaBHEHUEpEAKITUHI AHanuTUYECKUn
ILI. BEIIECTBO apdexT
Jlureparypa
OCHOBHBIE UICTOYHUKHU
l. I'abpuensn, O.C. Xumusi: y4eO. A CTYIAEHTOB OOpa30BaTEIbHBIX YUPEXKIECHUN CpPEIHEro
npodeccuonanbHoro obpazosanus/O.C. T'abpumensn, WN.I'. OctpoymoB. - 12-e wusm., crep. — M.:
«IIpocsemiennen, 2022. - 334 c.
2. Xumus 10 xmacc. I'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A. AO «M3naTenscTBO
«IIpocsemienne»
3. Xumus 11 xmacc. I'abpuensu O.C., OctpoymoB W.I'.,, CnankoB C.A. AO «M3naTenscTBO
«IIpocsenieHne»

JlOonIOJTHUTENbHBIC HCTOYHUKH
1. Hpoznos, A.A. Xumus [DnekTpoHHbIN pecypc]|: yaeOnoe nocodue mus CIIO/A.A. JIpo3nos,
M.B. Jlpo3znoBa. — DneKTpoH. TeKCTOBbIe AaHHble. — CaparoB: Hayunas xuura, 2020. — 317 c. — 978-5-
9758-1900-0. — Pexxum noctyma: http://www.iprbookshop.ru/87083.html
2. Baiitnep B.B. Xumwusa [OnektponHblii pecypc]: yue6Hoe mnocobue/B.B. Baiitaep, E.A.
HuxoneHko. — DJEKTPOH. TEKCTOBBIE NaHHbIe. — ExaTtepuHOypr: Ypanbckuil penepanbHblii YHUBEPCUTET,
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2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocrymna: http://www.iprbookshop.ru/66217.html

3. Xumus [DIEeKTPOHHBIN pecypc]: yuyeOHoe mocobue/ — DIIEKTPOH. TEKCTOBBIC JaHHBIC. —
Boponex: BopoHexckuil rocyaapcTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuteT, ObC ACB, 2019.
— 92 c. — 978-5-890040-579-1. — Pesxxum pocryna: http://www.iprbookshop.ru/59133.html

4. Xumus [DneKTpoHHBINA pecypc]: yuebHoe mocobue / A.M. Jlanunenko [u ap.]. — DIEKTPOH.
TeKcToBble aaHHble. — HoBocuOupck: HoBocuOupckuil rocynapcTBeHHBIH apXUTEKTYPHOCTPOUTENbHBIH
yauBepcurer (Cuberpun), 2019. — 261 c. — 978-5-7795-0775-2. — Pexum Jpocryna:
http://www.iprbookshop.ru/68898.html

5. Mapmrankuas M.®. Xumus [DnexktpoHHBIH pecype]: yuebHOe mocoboue/M.dD. Mapankus,
N.C. I'puropsan, JI.H. KoBaneB. — DnekTpoH. TekcToBble naHHble. — CtaBponosib: CeBepo-KaBkaszckuii
benepanbublii  yHuBepcurer, 2020. — 228 c¢. — 2227-8397. — Pexum jocryma:
http://www.iprbookshop.ru/63225.html

6. Pessnkun, B.M. Xwumua. [TekcT]: mNoOMHBIM Kypc MOATOTOBKM K TECTUPOBAHUIO U
sx3ameny/B.U. Pezankun, C. Jlako6a, B. Bypas. - 6-e uzn. - Munck: «TerpaCuctemcy, 2013. - 560 c.

7. Kparkas xumuueckast sanukioneanss — [Teker]. - MockBa: CoBerckast sHIHKIONEeAus, 1961.
-631c.

HHaTepHEeT-HCTOUYHHUKHU
www.elementy.ru — cait «91eMeHTbI OOJIBIION HAYKU. DHIIUKIIONE NS
http://ru.wikipedia.org/wiki - Untepuer-sHImKI0NEANS testpilot
http://www.nkj.ru — caiit xypHana «Hayka 1 >Ku3Hb»
http://www.znanie-sila.su — caliT xxypHana «3HaHHE — CHIIa»
http://technicamolodezhi.ru — caiiT xypHana «TexHHKa — MOJTOACIKN
http://www.popmech.ru — caiiT xxypnana «llonmynspHas MexaHHKa»
http://naturalscience.ru — caliT «Xumus. CripaBOUHUK €CTECTBEHHBIX HAYK»

NV AELD =
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