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TIloacnumenwvnan 3anucka

Meroauueckue peKOMEHAAlMU TMPU3BAHBI OKa3blBaTh MOMOIIL CTyJ€HTaM B H3Y4YCHUU
OCHOBHBIX TMOHATHH, WIAEH, TEOPUHA M IOJOKECHUN IUCHMIUIMHBI «XUMHSI», U3Yy4aeMbIX B XOJI€
KOHKPETHOTO 3aHSATHsI, CIIOCOOCTBOBATh PAa3BUTHIO MX YMEHHM, HAaBBIKOB M SIBIAIOTCS OIHUM U3
Croco00B MTPOBEPKU 3HAHUU CTYJCHTOB.

BrimonHeHne yyammmucs 1abopaTopHbIX padOT HAIIPaBJICHHO HA:

- 0000IIeHne, CHUCTEMATH3aIUIO, YIIYOJICHHEe, 3aKpeIICHHE TOTYyYCHHBIX TEOPETHUCCKUX
3HAHUM MO0 KOHKPETHBIM TEMaM;

- (opMupoBaHHE YMEHHI NPUMEHATH MOJTYYCHHBIC 3HAHUS HA MPAKTUKE U PEaTHU3AIHI0
€IMHCTBA UHTEJJICKTYaJIbHOW M MPAKTUYECKOMN JeATEIbHOCTH;

- pa3BUTHE WHTEJUICKTYAIBHBIX YMEHHA Yy OYyIyIUX CHEMUAINCTOB: aHATUTHYCCKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAOOTKY IPH PEIICHUU IOCTABICHHBIX 33/1ad TaKUX MPOo(ecCHOHATBHBIX KadecTB, Kak
CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsI MHUIIMATHBA.

Meronnueckue pEeKOMEHJAUWKM MPHU3BaHbl OKa3blBaTh IOMONIb CTYJEHTAaM B W3yYECHHH
OCHOBHBIX MNOHSTHH, HAEH, TEOPUM M IOJOKEHUHU IUCUUILIMHBI, U3yYa€MbIX B XO0/€ KOHKPETHOIO
3aHSTHS, CIOCOOCTBOBATH PA3BUTHUIO UX YMCHHI U HABBIKOB.

Oco00¢ 3Ha4YCHHE JUCIUIUIMHA UMEET IPH (POPMHUPOBAHUU U PA3BUTUHU OOIIUX KOMIICTCHITHMA

B cootBeTcTBUU ¢ PI'OC:

OK 01. Beoibupate cnocobbl pemieHus 3aAad  Opo(eCcCHOHATBHOM  EATENbHOCTH
MPUMEHHUTEIHLHO K Pa3JIMYHbIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalM3a M HHTEPIpEeTaIiu
uHpopManu, ¥ HHPOPMAIMOHHBIE TEXHOJOTHH [JIs BBINOJHEHUs 3a1ad MpodeccruoHalIbHOMI
JESATEIBHOCTH.

OK 04. D¢ dexTnBHO B3anMOICHCTBOBATh U PabOTAaTh B KOJUIEKTUBE U KOMaHJIE.

OK 07. CozelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpe/ibl, pecypcocOepexeHuI0, IPUMEHSATh
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIHUIIBI OepeXxIINBOro MPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

OK 08. Mcnonb3oBaTh cpenctBa (U3MYECKON KyJIbTYpbl AJIi COXPAHEHUS U YKPEIUJICHHS
3JI0pOBbsI B Tpoliecce Mpo(hecCHOHATBHONW AEATEIbHOCTH M TOJIEpPKaHUsI HE0OXOAUMOro YpPOBHS
(GU3NIECKOil MOATOTOBICHHOCTH.

B pamkax mporpammbl y4eOHON TUCIUIIMHBI OCBAaUBAIOTCS JIMYHOCTHBIE, METAIIPEIMETHBIE U

IpeIMETHBIE Pe3yJIbTaThl B COOTBETCTBUU ¢ TpeboBanusiMu @I'OC cpennero odiiero oopa3oBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHS AUCHMILTUHBI Tu4YHOCTHBIE (JIP), MerampenmMeTrHbie
(MP), npenmeTHbie anst 6azoBoro ypoBHs uzyuenus (I1P).

JIP 01 Poccuiickyto rpakJaHCKYIO WACHTUYHOCTb, HATPUOTU3M, YBAXKEHUE K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH mepen PonuHoM, ropmoctu 3a cBoi Kpaii, cBoto Poauny, mpomuioe u
HacTosIllee MHOTOHALIMOHAJIBHOTO Hapoaa Poccum, yBakeHHE TOCYJapCTBEHHBIX CHMBOJIOB (repo,
¢brnar, TUMH).

JIP 02 TI'pakmaHCKYIO TMO3UIUI0 KAaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOTO
00I11eCTBa, OCO3HAIOUIETO CBOM KOHCTHTYIIMOHHBIE NpaBa M OOA3aHHOCTH, YBaXKaloOIIEro 3aKOH U
MIPaBOIOPSIIOK, OOJIaJAIONIEr0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPUHHUMAIOILIETO
TpaJULIMOHHbIE HAIMOHAIbHBIE M OOLIeYeOBeUeCKHe TYMAaHUCTHUECKHE U JIeMOKpaTHYecKue
LIEHHOCTH.

JIP 03 I'oTOBHOCTH K ciiy’eHut0 OTeuecTBy, €ro 3aIliuTe.

JIP 04 CdhopmMupoBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAaKTHKU, OCHOBAHHOTO Ha AMANIOTe KYJIbTYp, a TAaKKe Pa3IUUHBIX
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(opM 001IIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE.

JIP 05 CdopmMupoBaHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIUTAHHS B COOTBETCTBUH C
00I11€4eTIOBEYECKIMMH LIEHHOCTSIMH M HJIeallaMH TPaXKIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTD
K CAMOCTOSITEIbHOM, TBOPYECKON U OTBETCTBEHHOM IEATEIBHOCTH.

JIP 06 TosepaHTHOE CO3HAaHHWE U IOBEJEHHE B IOJUKYJIBTYPHOM MHpE, T'OTOBHOCTb H
CIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIFOJIbMH, TOCTUTATh B HEM B3aUMOIIOHMMAaHUS, HAXOJUTh 001IHe
LENN U COTPYAHMYATDH JUISI MX JOCTHKEHHS, CIIOCOOHOCTb NMPOTUBOCTOATH HUJCOJIOTUU SKCTPEMHU3MA,
HallMOHAIM3Ma, KCEHO(POOMM, JAUCKPUMMHALMK 110 COLMAIBHBIM, PEIUTHO3HBIM, DPAaCOBbIM,
HallMOHAJIbHBIM [TPU3HAKaM U IPYTrMM HETaTUBHBIM COLIMAJILHBIM SBJICHUSIM.

JIP 07 HaBbIkK COTpYAHMYECTBA CO CBEPCTHUKAMH, JE€THbMH MIIAJILIETO BO3PACTa, B3POCIBIMU
B 00pa30BaTeNbHOM, OOLIECTBEHHO I0JIE3HOM, y4eOHO-HCCIEe0BATENbCKOM, MPOEKTHOM M APYrux
BHJIaX JESATECIBHOCTH.

JIP 08 HpaBcTBeHHOE CO3HaHHME W TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYETOBEYECKHX
[IEHHOCTEH.

JIP 09 T'oToBHOCTH M CHOCOOHOCTH K OOpa30OBaHMIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOpa30BaHMIO KAK YCIOBHIO
YCTEITHOW MPOQPECCHOHATBHON M OOIIECTBEHHOM JCSATCIILHOCTH.

JIP 10 DcTeTnueckoe OTHOIIEHHE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOLLICHUH.

JIP 11 Ilpunsithe M peanu3aluio LIEHHOCTEW 3A0pPOBOTO M 0O€30MacHOro obpasza >KU3HH,
noTpeOHOCTH B (U3UYECKOM CaMOCOBEPIICHCTBOBAHWHU, 3aHATHAX CIIOPTUBHO-03I0POBUTEIHLHON
NEeSITENIbHOCTBIO0, HEMIPUSATHE BPEAHBIX IPUBBIUEK: KYPEHMUSI, YIOTPEOIEHHS aJIKOT0JIsl, HAPKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICUXOJOTMYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYrHX JItOJIeH, YMEHHE OKa3bIBaTh MEPBYIO
IIOMOLIb.

JIP 13 Oco3HanHbI# BBIOOP Oyayielt npodeccuu u BO3MOXKHOCTEHN peain3alii COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHATBLHON JEesTeIbHOCTH KaK BO3MOXHOCTH Y4acTHs B
peLIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCY/1aPCTBEHHBIX, OOLIEHAMOHAIBHBIX POOIIEM.

JIP 14 ChopMupOoBaHHOCTh 3KOJOTMUYECKOTO MBIIUICHUS, TOHUMAaHMS BJIUSHUS COLUAIBHO-
HKOHOMHUYECKUX IMPOLIECCOB HAa COCTOSTHHE NMPUPOJHOM M COLMATbHOW cpenibl; IpuoOpeTeHne OIbITa
9KOJIOrO-HaNPaBIEHHON JESTEIbHOCTH.

JIP 15 OTBeTcTBEHHOE OTHOIIEHHE K CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSTHUS
LIEHHOCTEN CEMENHOM KU3HH.

MP 01 CamocrositessHO (POpMYIHPOBATH U AKTyIM3UPOBATh MPOOJIEMY, paCCMaTpUBAThH €€
BCECTOPOHHE.

MP 02 VYcranaBnuBarh CyIIECTBEHHBIM TIpHU3HAK WJIM OCHOBAaHWSA Il CpPaBHEHMS,
KJIacCU(PUKAIMHA 1 0000IICHUS.

MP 03 OnpenensaTe nenu 1eaTeIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS.

MP 04 BpIsBisATE 3aKOHOMEPHOCTH M IPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBJICHUSX.

MP 05 BHOCUTB KOPPEKTHUBBI B AESTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITETLHOCTH.

MP 06 Bnamerp HaBbIKaMH y4e€OHO-HCCIIEIOBATEILCKOW M TMPOCKTHOM JEATEIHHOCTH,
HaBbIKaMU pa3penieHus npooeMm.

MP 07 CnocoOGHOCTh M TOTOBHOCTh K CaMOCTOSTEIIBHOMY IIOMCKY METOJIOB PEeIICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.



MP 08 OBnagenue BuamMu A€AT€IbHOCTH 110 IIOJIYyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETALINY,
peoOpa3oBaHUIO0 U NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyalMsX, B TOM YHCJE MPH CO3AAHUU
y4eOHBIX U COIMATBHBIX IPOCKTOB.

MP 09 ®opmupoBaHue Hay4dHOI'O THUIIa MBIILICHUS, BJIaJCHHE HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMM ITOHATHSAMHU U METOJIaMU.

MP 10 CtaButb 1 hopmyanupoBaTh COOCTBEHHBIC 3aJ1a4i B 00pa30BaTEIbHON ACATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX.

MP 11 BbIABIAT NPUUMHHO-CIEICTBEHHBIE CBA3M M AKTYaJIM3UPOBATH 3a/a4y, BbIJBUIaTh
TUIIOTE3y €€ pEeLIEHUs, HaXOOUTh apryMEHThl JJI1 JOKAa3aTelbCTBA CBOMX YTBEP)KICHMM, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PELLCHUS.

MP 12 Ananu3upoBaTh IOJYyYECHHBIE B XOJ€ PEIICHUS 3aJa4d PE3YIbTaThl, KPUTUUECKHU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX.

MP 13 JlaBaTb OIIEHKY HOBBIM CUTYyallUsSIM, OLICHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnagerp HaBbIKaMH MONy4eHUS HMHPOpPMALMM U3 HCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYILECTBISATH IMOKCK, aHAlIM3, CUCTEMATH3aIUI0 U WHTEpIpeTanuio uHPopMauu
Pa3IUYHBIX BUJOB U (POPM MpeACTaBICHUS.

MP 15 Co3gaBath TEKCThl B pa3iHuHbIX (opMaTax ¢ y4eToM Ha3zHAueHUS WHGOpMaLUU U
L[EJIeBOW ayTUTOPUH, BBIOUPAs ONTUMAIIbHYIO (JOPMY MPEICTABICHUS U BU3yaIn3alluu.

MP 16 OuenuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh UH(OPMAIIUK, €€ COOTBETCTBUE IIPABOBBIM
1 MOPaJIbHO-3TUYECKUM HOpMaM.

MP 17 Ucnonb3oBaTth cpeacTBa UH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
peleHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 ¢ COOII0/ICHHEM TPpeOOBaHHA
SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECypcocOepexeHms], MPaBOBBIX U 3TUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MaCHOCTH.

MP 18 Bnanerp HaBbIKaMH paclio3HaBaHUS M 3alUThl WHGOpMAIuU, WH()OPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

I[P 01 CdopmMupoBaHHOCTh  NPEACTABICHUH: O  XHMMHYECKOH  cocTaBisrolei
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMUHU B TTO3HAHUU SBIEHUI MPHUPOLI, B POPMUPOBAHUHU
MBILUIEHUS. U KYJIbTYphl JIUYHOCTH, €€ (DYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAUMOM IS peleHHs
MPAKTUYECKHX 33Ja4 U SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM
cpexne.

[P 02 Bnagenue cucTeMod XMMHUYECKHX 3HAHWUW, KOTOpas BKIIOUYAET: OCHOBOIOJIAralolne
MOHATHS (XUMHUYECKHIA SJIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aTOMa, S-, p-, 0-3JIeKTpOHHbIC OpOHUTATH
aTOMOB, WOH, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATEIHOCTh, CTENEHb OKUCIICHUS, XUMUYeCKast
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIpPHBIA 00beM, yIJIepoJaHbIN cKeneT, (pyHKUHMOHaJIbHAs Tpymia,
paaMKal, W30MEpHs, HU30MEpbl, NOMOJIOTMYECKHH psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOIA- H
a30TcoJiepKalllie COEIUHEHMs, OWOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJIEBOABI, >KHUPBI, OENKH),
MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHS, KpUCTaLIMdecKas
peleTKa, TUITbl XMMUYECKHX PeakIfi (OKUCINTEIbHO-BOCCTAHOBUTENBHBIE, 9K30-U SHI0TEPMHUECKUE,
peakuuu HOHHOrOo OOMEHa), pacTBOp, JJIEKTPOJIUTBHI, HEIJIEKTPOIUTHI, DIEKTPOJUTHUECKAS
JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMUYECKON peakluH, XHUMHUYECKOe
paBHOBECHE), TEOPUM U 3aKOHBI (T€OpUsS XHUMHUECKOTO CTPOCHMSI OpraHMYecKux BemecTB A.M.
ByrnepoBa, Teopusi 3IEKTPONMTHYECKOW aucconuanuu, nepuoanyeckuid 3akoH (.M. Menneneesa,
3aKOH COXPAaHEHHs] Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH, (aKTOJIOTHUYECKHE
CBEIEHUSI O CBOWCTBaX, COCTaBe, NOJNYyYEHHH U O€30MaCHOM HCIIOJB30BAaHUM BaKHEHIINX
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HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM 1€ATEIBHOCTH UEIOBEKA.

ITP 03 CdopMHUPOBaHHOCTH YMEHHUN BBIBIATH XapaKTEpHbIE NPU3HAKA M B3aMMOCBS3b
U3Y4YEHHBIX IMOHATHM, NPUMEHSTh COOTBETCTBYIOLIME MOHATHS NPU ONHUCAHUU CTPOEHHUS U CBOMCTB
HEOPraHUYECKHUX U OPTaHWYECKUX BEIIECTB U UX MPEBPALICHU; BbIABIATh B3aUMOCBSI3b XUMUYECKUX
3HAHWU C TIOHATUSAMU U NPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB.

ITP 04 CdhopmMupoBaHHOCTh YMEHHH HCIIOH30BAaTh HAMMEHOBAHUS XUMUYECKUX COCTUHEHUN
MEXIYHapOAHOI'O COI03a TEOPETUYECKON U MPUKIIAAHON XUMUU U TPUBUAJIBHBIC Ha3BaHWsI BAKHEHIIINX
BEIIECTB (3TUJIEH, alleTHIIEH, INIULEPUH, (eHoul, GopMallbAEru/l, YKCYCHAs KMCIO0Ta, [IULUH, YTapHbIi
ra3, yrJeKUCIblil ra3, aMMHUakK, raiieHas HU3BECTb, HETalleHas W3BECTb, NUTbEBas COAA U APYTUX),
COCTaBIIATH (POPMYJIBI HEOPTAaHMUYECKUX M OPTaHUUECKUX BEIECTB, YPABHEHUSI XUMHUECKUX PEaKIIi,
OOBSICHATH HMX CMBICH;, MOJTBEPXKJaTh XapaKTepHbe XWMHYECKHE CBOICTBa  BEIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3alIUCAMU YPaBHEHUIN XUMUYECKUX PEAKIUI.

I[P 05 CdopMupOBaHHOCT YMEHHMH YCTaHABIMBATh IPHUHAJICKHOCTh M3YUYEHHBIX
HEOPraHWYECKUX W OPraHUYECKHX BEILECTB K ONPEACICHHBIM KilaccaM M TpyNIaM COEAMHEHHH,
XapaKTepu30BaTh MX COCTaB M BAYKHEHIIME CBOMCTBA;, ONPENENATh BHJIbl XUMHYECKHX CBs3Ed
(KoBaJIeHTHAasi, MOHHAsI, MeTaJUIMYecKasl, BOAOPOIHAsA), TUIIbI KPUCTAIIIMUECKUX PEIETOK BELIECTB;
KJaccu(UIUpPOBaTh XUMUYECKHE PEAKLIUU.

TP 06 Bnanenue 0CHOBHBIMHM METOAAMU HAYYHOT'O [TI03HAHUS BELLIECTB U XUMUYECKUX SIBJICHUM
(HaOnroneHue, U3MEpPEHHE, IKCIIEPUMEHT, MOJIETTMPOBAHUE).

[TP 07 CdopMHUpPOBaHHOCTh YMEHUH MPOBOAMTH PACUYETHI 10 XUMHYECKUM (GOpMyIaM U
YpaBHEHHSIM XMUMHYECKHX PEaKIUil ¢ HMCIOJIb30BaHHEM (U3WYECKHX BEIUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMajibHbIE YCJIOBHS) ra3oB, KOJIMYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS AJI NPHUHATHSA PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM.

ITP 08 CdopMHPOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOIHATh XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHus1 OpraHuYeCKUX BEIIECTB IPU HArpeBaHHUH, TIOJyUEHHE ITUIIEHA U U3yUEHHE €T0 CBOMCTB,
KAueCTBEHHbIE PEAKIMH Ha ajbJETUAbl, KpaXMaj, YKCYCHYIO KHCIOTY; JAEeHaTypalus OeJIKOB IpHU
HarpeBaHuM, IIBETHBIE PEAKIMK OEIKOB; MPOBOAUTH PEAKIUM HOHHOTO OOMEHa, ONpEIeNATh Cpeny
BOJHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKIMU Ha Cyib(aT-, KapOoHaT- U XJOPHA-aHUOHbI, HA KaTUOH
aMMOHMSI; pelIaTh SKCIIEpUMEHTaIbHbIE 33/1a41 110 TeMaM "Metaiisl" 1 "Hemeranisl") B COOTBETCTBUM
C TpaBWIaMU TEXHUKH O€30MacHOCTHM TNpu OOpalleHMH C BeUIeCTBAaMH U J1a0OPaTOPHBIM
000pyZI0BaHUEM; ITPEJICTABIIAT PE3yJIbTaThl XUMHUECKOT0 SKCIEPUMEHTA B (JOPMeE 3aIUCH YpaBHEHUI
COOTBETCTBYIOLINX peaklUuil U (HOpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB.

I[P 09 CdopmupoBaHHOCT, YMEHHS aHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpesICTB MaccoBOM MHGopMaluu, cetb HTepHET U ipyrue).

ITP 10 CdopmupoBaHHOCT, YMEHUN COOIIOAATh MpaBUiIa SKOJIOTHUECKH IeIeco00pa3Horo
MOBE/ICHUS B OBITY M TPYAOBOH JESATENLHOCTH B LENSIX COXPAHEHHS] CBOETO 3/I0POBBS U OKpYKaroueit
IIPUPOJHON CpENbl; YYUTHIBATh ONACHOCTb BO3ICHCTBHS Ha JXUBBIE OPTraHU3Mbl OIPEIEIECHHBIX
BELIECTB, IOHMUMas CMbICII IT0Ka3aTeNsl IPEAEIbHON T0IyCTUMON KOHLIEHTPALIUH.

TP 11 J{nst oOy4aromuxcs ¢ orpaHU4€HHBIMU BO3MOKHOCTSIMH 3JI0POBbsI: CPOPMHUPOBAHHOCTH
YMEHUS NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB M XMMHYECKHX
SIBJICHUM.

I[P 12 Jlns cnenmblx u cnaboOBUIAANIMX OO0ydaroImIUXCs: CHOPMUPOBAHHOCTh YMEHHUS
WCIIONB30BaTh pelbe(PHO TOUYeUHYI0 cucTeMy oOo3HadeHui JI. bBpaiins nis 3ammcd XUMHYECKHX

dhopmy.



IIpaBuiia TeXHMKHU 0€30MIACHOCTH NPHU padoTe B XUMHYECKOM J1a00opaToOpuuu
OKa3aHMe MepBoOi MOMOIIM
OO0mue npasua:
1. Kareropuuecku 3anpemaercs paboTaTh OJHOMY B XMMUYECKOI 1a00paTOPHH.

2. Bo Bpems paboThl HEOOXOAMMO COOIIOAATh YMCTOTY, THINMHY, IOPAJOK M IIPaBUIIA

TCXHHUKHU 6630HaCHOCTI/I, pa6OTaTB TOJIBKO B XajlaTax.

3. Tlepen paboToii HEOOXOAUMO O3HAKOMHUTBCS C COAEPIKAHUEM J1ab0PaTOPHON paboTHl,

IIPOBEPUTH HAIINYHNC HCO6XOI[I/IMOFO O60py,HOBaHI/I${ N PCAKTHBOB.

4. TounHo CO6J'IIOI[8TB INOopAAOK M IIOCJICA0BATCIbHOCTD onepaunﬁ, YKa3aHHbBIX B

PYKOBOJCTBC.

5. Bce 3anmcu B KypHAIAX J€IaTh CPasy JKe MOCIE OKOHIAHHS OIIBITA.
IIpaBuiia noJib30BaHMs peaKTHUBAMM M Ipudopamu:

1. HeoOxomumble mjig paOOTbl pPEaKTHUBBI BBICTABISIOT Ha IOJIKM JIAOOPATOPHBIX
CTOJIOB.

2. Ha Bcex 0aHKkax, CKJISHKaxX M APYroi Mocyze, I/ie XpaHATCsl PEaKTUBBI, 10JKHBIOBITh
ATUKETKHU C YKa3aHUEM Ha3BaHUS BEIECTB.

3. CKISHKH C BEIIECTBAMH U paCTBOPaMHU HEOOXOIUMO OpaTh OJTHON pyKOH 3a TOPIIBIIIKO,
a Ipyrou CHU3y NOJAEpKUBas 3a IHO.

4. Bo wu30exaHue BBIOpAaChIBAHUS JKUIAKOCTH M3 TPOOMPKH TpU HArpeBaHUU

HEOOXOIUMO:
®  CIIOJTB30BATh MPH PabOTE ¢ HEPACTBOPUMBIMU B BOJIE BEIIECTBAMH CyXHUE MPOOUPKU;
® HarpeBas IPOOUPKY, HA/IO HATIPABUTH €€ OTBEPCTHE B CTOPOHY OT ce0s U OT Cocea;

® JepKaTh NPOOUPKY HE B BEPTUKAIBHOM, a B HAKJIOHHOM TI0JI0KEHUH, HEPEphIBHOBpAILas
e€ BO M30exaHNne YaCTHYHOTO Meperpena.

5. IIpu pabore c ra300TBOAHOMN TPyOKOH HEOOXOIUMO YOUPATh FOPENIKY U3-T10/ TPOOUPKHU
CO CMECBIO TOJIBKO MOCIIE TOT0, KaK KOHEI] ra300TBOIHON TPYOKH yaa-I¢H n3 IpoOHpKH
— NPUEMHHUKA C KUAKOCTBIO.

6. Hroxare peakTHBBI B 1a00paTOpUU HY>KHO, HampaBiiss K ce0e mapbl WK Ta3 ABHKEHUEM
pyKku

7. Ilpu pacTBOpPEHHUH CIeNyeT MPUIHBATH CEPHYIO KUCIIOTY K BOJIE TIO KaIUIsIM, BCEBpeMS,
nepeMeInBas BelecTBa.

8. Paboty ¢ apupamu, cnupramu, OEH30I0M IPOBOJUTH BJAU OT OTHSI.

9. Bce onpITHI ¢ CHITBHO MaxXHYIUMHU U AJOBHUTBIMHU BCIICCTBAMU ITPOBOANTE B BBITSXKHOM



mkady.
e O moboM, caMOM HE3HAYUTEILHOM HECYACTHOM Cllydae CJeAyeT HEeMEIJICHHO COOOIIUTh
[IPEIOIaBATENI0 U IPUHATH MEPhI IEPBOM MOMOIIH: IPH TEPMUYECKHX OXKOTraX MOPAKEHHOE
MECTO HYXXHO CMOYHMTH PAacTBOPOM TaHHWHA BcCHUpTe Wid 2% pacTBOPOM IepMaHIaHaTa

KaJus.

® [IpM XUMHUYECKHX OKOTax HEOOXOJMMO, MPEXKJIE BCEro, YIAIUTh C KOXH BEIIECTBO,
BBI3BIBAIOIICE 0KOT, U 00pad0TaTh COOTBETCTBYIOIIUM 00pa3oMm:

a) MPH 0XKOTaX KUCIOTOU WIIH METOYBIO TPOMBITH TOPAKEHHOE MECTO CHIILHOU CTPYEH BOIBI,
a 3aTeM HeHTpaym3oBaTh KHCIOTY 1% pacTBOopoM ruapokapOoHaTa Hatpus, menoub — 1%
pacTBOPOM YKCYCHOM KHCIIOTHI;

0) mpu oxxorax OpomMoM mopaxEHHoe MecTo oopadorats 10-20% pacTBOpoM THO- Cynb(aTa
HATPUs, CMBITh OOJIBIIIUM KOJIMYECTBOM BOJBI, a 3aT€M HAJIOKUTh TAMIIOH, CMOYCHHBIH 5%
pacTBOPOM MOYECBUHBI;

B) IIPH OXOTraX XUIAKUM (DEHOJIOM IMOOCIIEBITNI YIaCTOK KOXKHU PaCcTEPETh MIUIIEPHHOM 0
BOCCTAHOBJICHUA C€r0 HOPMAJbHOIO 1IBE€Ta W HAJIOXHUTH MapJICBBIﬁ TaMIIOH, CMOYEHHEBIN

TIIMOCPHUHOM.

®  cCIIM KMCJIOTa WIIM IIETI0Yb MOMaJH B IJ1a3, TO CeAyeT TIIaTeIbHO MPOMBITh €r0 BOJIOM,a 3aTeM
2% pacTBOpoM OOpHOM KHCIOTBHI (U1d HeWTpanuzanuu ménouu) win 2% pacTBOPOM

rupokapOoHaTa HaTpus (s HEUTpanu3aluy KUCIOTHI).

® [IpyU MIOpPEe3€ PYKH, €CIIM B paHy IIonajl KyCOYCK CTEKJIa, IPEKIAEC BCEro, HeO6XO,Z[I/IMO

MMUHLOCTOM YAAJIUTh €Tro

®  3aTeM CMa3aTh paHy CIUPTOBBIM PACTBOPOM HMOJ1a U HATOXKHUTH MOBS3KY. Eciin kpoBoTeueHNE
Cpa3y He IMpeKpallaercs, Haj0 MPUIIOKUTh K PaHe KyCOYeK KPOBOOCTAHABIIMBAIOIIEH BaThl
(rurpockonuyeckasi Bara, nponuTtanHas 1% pacTtBopoMm xjopuna xeine- 3a). [Ipu cuiabHOM
KPOBOTEUYEHHUH HAJI0 BPEMEHHO MEPETSIHYTh PYKY KI'YTOM U3 pe3u- HOBOM TpyOku. Kak Tonbko
KPOBOTEYEHHE OCTAHOBUTCS, KI'YT CIEAYET HEMEJIEHHO CHSTh
JlaGoparopnas padora Nel

Tema 2.2. DJieKTpoIuTHYECKAS JUCCONMALMS U HOHHBIH 00MeH

Llenb: UccnepgoBaHme TMNOB (MO COCTaBY M KONMYECTBY MCXOAHbIX M 06Pa3yHOLLMXCA BeLLecTs)
N NPU3HAKOB XMMUYECKUX peakuunit. MpoBeaeHne peakumii MOHHOro obmeHa, onpegeneHune
cpeAbl BOAHbIX PacTBOPOB. 3a4aHNA Ha COCTaBNEHNE NOHHbBIX peaKL it
Oo6opynoBanne u peakTuBbl: cona, 1% pactBoper NaOH, HCI, xmopuaa amroMunwms,

xjopuaa xKenesa, cynbdara meau, cynbdara maraus, nopomok CaO, akmyc.

Kucj0THO-0CHOBHBIE CBOHCTBA OKCHAOB



PactBopuTe B BOJe B OJHOWM MPOOMpPKE OKCUA KajblMs, B APYroil - QHOKcui yriepona. B
NepByI0 MPOOUPKY A00aBbTe ImIENOTKy mopomka CaO, 2-3 M1 TUCTHILTUPOBAHHOW BOABI H
B30ouTaiite. Bo BTOPYI MpoOUpKY ¢ 3-5 MII AUCTHUIMPOBAHHOW BOABI pomyctute Tok CO2 u3
Oamtona miu anmapara Kun-nia. B kaxayro npoOupky mo0aBbre 2-3 Karwim JakMmyca H 10 IBETY
MHAMKATOpa ONPENENIUTE XapakTep IOJydyeHHOro pacrBopa. CaenaiTe BbIBOA O KHCIOTHO-
OCHOBHBIX CBOMCTBAaX JIaHHBIX OKCHUJOB M IOJY- YEHHBIX THIpPOKCUAOB. Hanummure ypaBHEHUS
peakuumii. Mccnenyiite B3auMoAeCTBUE paCTBOPEHHBIX THIPOKCHUIOB IPYT € IPYTrOM U C PaCTBOPOM
CEpPHOM KHUCJIOTBHI.

Iony4yeHnue u cBoiicTBa aM(poTEPHOro rUAPOKCHIA

B nmpo6upky HaneiTe 2-3 M1 pacTBopa XJIOpHAa XpOMa WM XJIOpU/a allfOMUHUSA (TI0 BEIOOPY) U
no karmsaM npubasisiite pactBop ménoun (NaOH wnu KOH) no o6pa3oBanHus ycToi4HMBOrO
ocanka. Pa3zie- nure ocagok Ha ABe NPOOMPKU: B OJHY MpUIIEHTE pacTBOp LIENIOUH, B JIPYIYIO -
PacTBOp KUCIOTHI 1O pac-TBOPEHUSI OCAIKa.

CrenaiiTe BbIBOJI, COCTABbTE YPABHEHHMS pEaKIUH.

IHonyyenne HepacTBOPUMBIX B BOJIe OCHOBAHM A

B ornenbHble npobupku HaneiTe mo 2-3 M pacTBOPOB XJIOpUAA Ke€je3a, cyiabdaTa MEAU U
cynb(haTaMaraus.

[Tpuneiite B KaXayro MpoOHPKY MO KarUIsIM pacTBop Enoun. CocTaBbTe ypaBHEHUS peakiui
B MOJIEKYJISIPHOM U HOHHOM BHUJIE, OTMETHTE LIBET BBINABIINX OCAIKOB.

KucinoTHo-0cHOBHBIE CBONCTBA
coJieit CBoiicTBa KHCJIOH COJIH.

JU1 ostydeHus: KMCIIOM COJIM UCIIOJIb3YITE pacTBOP MMAPOKCUIA KAJIBLUSA TUOKCUA YIIEpoaa.
Kakoii u3 ykazaHHBIX peaKTUBOB ClIeyeT B3sTh B U30bITKe? OOpaTUTe BHUMAaHUE Ha TO, YTO MPU
po-

nyckaHuu Toka CO2 wuepe3 pacTBOp T'MIpPOKCHIA BHadaje oOpa3yeTcs OCaJoK cpenHeil coiw,
KOTOPBIM TMpH JaJbHEHIIEM MPOIMYCKaHWH THOKCHIA YIIepoaa pPacTBOPSIETCS W TEPEXOIUT B
pacTBOpUMBIN Tuapo- kapooHaT. CocTaBbTe ypaBHEHMs peakuuid. YeM HY>KHO MOAeicTBOBaTh Ha
ruapokapOonar (pactsopoM HC1 unu NaOH), uro6sl mepeBecTy €ro CHOBa B 0CaI0K CpeHel comu?
Otuér mo naGopaTopHOM paboTe odopMHTE Ha JBYX pa3BEPHYTHIX JHCTAaX TETPaaH

(;TabopaTopHOTOXKypHaIa) Mo cleayromiel Gopme:



Knaccel HeopraHu4ecKux coeIHHEHUH

‘HanmenoBa- | Ycnosusa | Habmo- XumusMm | Busox
" HHE OIBITA JCHHUA B3aBMOJeH~- | - .
OTIHITA . CTBUS

1. KacmotHo- CaO

OCHOBHBHIE ' pacTBo-

CBONWCTBAOK- | psiEeM B A

CHJIOB Bojge, k |PactBop | CaO+H,O=|CaO -

"Ca0 | pactopy | cuneer | Ca?*+20H ™ | ocHOB-

S ! npubas- HOM
JIsieM , OKCHI
JIAKMYC

B nanHoM u nocnenyromux oT4érax ypaBHEHUS peakliuii I1ucaTh B MOJIEKYJIIPHOM U HOHHOM
BUZIC.3a0anus u 6onpocvl 014 POpMuUpo6anHus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU,
HO3BOJISIOIINE ONPENENUTh JOCTUKEHHUE CTYIEHTOM OTHENbHBIX Y4eOHBIX 3a/1ay, YpOBEHb
c(OPMHPOBAHHOCTH
KOMIIOHEHTOB KOMIIETEHIIUH NPU U3yYEHUH Y4€OHOM TEMBI:

Temwt 0oknaooe/pehepamos:
1.«OKu3Hb, Kak OMOJOTHUYECKUI KPYTOBOPOT BEIIECTB.
2. «CoBpeMeHHBIE MPEICTaBICHUS 00 IBOTIOIMH )KU3HUY.
3. «310poBBE U PabOTOCIIOCOOHOCTH.
4. «IpuHIUIIBI COBPEMEHHOM OMO3TUKIY.
5. UpesBbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKTepa.
6. UpesBblyaiiHble CUTyalllH, YCIOBHO, 0€3 3arpsi3HEHHsI OKPY’KaloIIel Cpebl.
7. UpesBblYaiiHblE CUTYyallMH C 3arPA3HEHUEM OKPYXKArOIIEeH Cpeibl.
Dopmbl meKyuiezo KOHmMpoNa 3HAHUIL:
1.IIpoBepka BBIMOIHEHHOTO 3aJaHUs
2.Pazbop 10BOJOB B MOJNB3y TOW WM WHOU
MIO3ULIMH. 3.0ueHka CTEIEHU
apryMEHTHUPOBAHHOCTH CYXJIeHUU. Tembl Onsa
CamocmoamenbHozo usyueHua:
1. Knaccuguxarust ocHoBanuit 1 kuciot. Cocras.
2. XMIMUYEeCKHE CBOMCTBA OCHOBAHMH U KUCIOT.
JlaGopaTopHas padota. 2 [losyueHue 3THJIeHA U aneTuJeHa. U3yueHue nx cBOiCTB.

1. lonyyeHune 3TUJIEHA U €0 CBOiiCTBA.

Obopyoosanue. METAIUTMYECKUN INTaTUB C JIANKOW; CHOUPTOBKA (TOpenka); mpoOKa C
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ra300TBOJHOUTPYOKOI1; 3 MpOOMPKH; MECOK (TMPOKAJICHHBIN) WM MEJIKUE KaluUIsAPHI.

Peaxmuebt: cMech STUIIOBOTO CITUPTA M KOHIIGHTPHUPOBAHHOM cepHOit KuciaoThl (1:3); kapoun
Kanblus (Kycodyku), OpomHas Boja (Ha 50 mur Boawl 2 kamm OpomMa); pacTBOp IepMaHTaHaTa
kaust(0,5%, moaAKKMCICHHBIH).

B npobupky Haneiite 1,5 M1 cMecH 3TUIOBOTO CHUPTA U CEPHOM KHCIOTHI U OIYCTHTE B HEe
HEMHOT'O IIECKA MJIM HECKOJIBKO MEJIKMX KalWLIIPOB. DTO HY)KHO CHENaTh JUIsl PaBHOMEPHOIO
KkureHus xuakoctu. K npodbupke nprucoeanHuTe NpoOKy ¢ ra300TBOIHOM TPYOKOH U YKpenuTe e B
JIarKe ITaTHBa.

B 1-10 npo6upky Haneiite 1 M 6poMHON BOJBI, BO 2-F0 — CTOJIBKO XK€ 0 00bEeMy pacTBOpa
nep- MaHrasara kanus. [Ipexxae ueM HauaTh OIbIT, IPOBEPHTE MPUOOP HAa  T'€PMETHUHOCTD,
MOTPY3UB KO- HEll Ta300TBOAHOM TpyOKkHu B 1-10 ipobupky. [Iporpeiite Bcro mpoOUpKy CO CMECHIO
U MPOJIOJDKANTE He-CUIIbHO HarpeBaTh TO MECTO, /i€ HaXOAUTCA KHUJIKOCTh (He HarpeBaiiTe BhIIIe
YPOBHS )KHJIKOCTH, TaK KaK MPOOHpPKa MOXKET JIOMHYTh).

Uto mnpoucxomutr c¢ OpoMHOM Bomoi? He mpekpaias HarpeBaHUsI CMECH, IPOITYCKaMlTe
BBIJICIISIONICH-CS ATUJICH BO 2-F0 MPOOUPKY. 3aMeTUB 00ECIIBEYMBAHHE PACTBOPA, TOTYAC BHIHBHTE
ra3o0TBOAHYI0 TPYOKY M3 JKUAKOCTH U TIOBEpHUTE ee OoTBepcTueM BBepX. Ilogoxrure
BBIICTISIONIMIICS ra3 1 oOpaTuTe BHUMaHUEHA XapaKTep MIaMEeHH.

[IpexpatuTe HarpeBaHue M MPUCTyNaiWTe K pa3dopy npudopa IMOCIE €ro OCTHIBaHUS.
OcTthIBITYyIOCMECHh pa30aBbTE BOJIOHM M BBUICHTE B CIICIIUATILHBIN CIIMB.

Ha ocHOBaHMM ITPOBEEHHBIX OIBITOB YKAKUTE!
1.KakoBa poib CEpHOM KHUCIOTHI B peakIMK MOTyYEeHHUs ITHJIEHA,
npoxopsmieit mocxeme: C2H50H —C2H4+H20?

2J<aKOBLI(bH3quCKHC W XHMHUYECKHE CBOMCTBA STHJICHA? PaCCMDTpHTe HUX B CBOEM

OTUCTC.

3 CH2 = CH2 + 2KMnO4 + 4 H20 = 3 CH2 OH -CH2 OH+
2MnO2 + 2KOH

Hanummre ypaBHeHHE peakIuu MNPUCOEAMHEHUs Opoma K 2-
METUIIOYTEeHY-2 M paccMoTpuTe ee MexaHusM (AE). Paccuuraiite,

CKOJIBKO rpamMMoB 3%-Horo pactsopa Opoma mnorpeOyercss s

OpomupoBanus 1 r 2-meTundyreHa-2.

Peakmuss ¢ 6poMoM W ¢ BOJHBIM PacTBOPOM II€pMaHTaHATa
Kallnud - Ka- YCCTBCHHBIC PCAKIMK Ha COCIUHCHHA C KPATHBIMU
CBSA3SIMH.

2. IlonyyeHue aneTHIeHa U ero CBOCTBA.

B npobupky momenraroT Kycouek KapOuaa KaJbIHs, MPUIUBAIOT OKO-JO0 1 MJT BOIBI M Cpa3y
11



e 3aKpBIBAIOT €€ MPOOKOW ¢ ra300TBOAHON TPYO-

KO, UMCIOIINIA OTTSHYTHIN KOHEIN. ['a300TBOMHON TpYyOKOW 3aKpBIBAIOT MPOOHPKY, U3 KOTOPOI
BBIJICJIAETCS alleTUIICH, MOKUTaroT ateTuieH. HaOmronaror xapakrep muiameHd. BHocAT B mitams
KpBILIKY OT Turis. Ha kpbliike oOpazyeTcs YepHoe MATHO CaXH.

Bpluncnure npoueHTHOE colep:KaHue yriepoja W Bojopoda B aueruieHe. Hanmmure
ypaBHE HUSl PEAKLUUN MONYyYCHHs AaleTUIeHa KapOWTHBIM CIIOCOOOM M TOCIEIYIOLIEr0 €ro
TOpEeHHUS.

3areM MpoIyCcKaroT aleTHJIEH Yepe3 OPOMHYIO BOJY.

OBBACHUTE, mnouemy obOecuBeunBanne OpOMHOW BOABI IMPOUCXOMUT 3HAYUTEIHHO
MEJUICHHEE, YEM IIPU PEAKLMK C STUICHOM.

Hanummre ypaBHeHue peakluy aneTusaeHa ¢ 6poMom.

3areM B IpoOMPKY HaIMBArOT 1 MJI pacTBOpa IepMaHraHatra Kajus, J00aBISIOT TakoW ke
00BbeMpacTBOpa COAbl U 3aTeM MPOIYCKAIOT uyepe3 MOJYy4YEeHHBIH pacTBop aueTwiieH. IloctenenHo
¢duoseToBasi OKpacka pacTBopa UCUE3aeT, MOSABISAETCS XJIONbEBUIHBIN 0caoK Oyporo 1jBeTa OKCuaa
mapranma(lV).

Hanummure ypaBHEHHE peakUUy OKUCICHMs alETHJIEHA IEPMaHraHAaTOM Kalus A0 LIaBEJIEBON
KHC-JIOTBI.

3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH

JlabopaTopnasi padora Ne 3

Tema 4.3. UnenTuukanusi OpraHi4eCKuX BeleCTB, HX 3HAYCHHE W NIPUMEHEeHHe B ObITOBOH H
NPOM3BOJACTBEHHOM 1eATEIbHOCTH YeJI0BEKa
Lenb: NonyyeHve sTuneHa n nsydyeHne ero cBOMCTB. MoaenvpoBaHMe MOJIEKY U XMMUYECKUX
npesBpaLLeHnin Ha NpuMepe 3TaHa, STUAEHa, aueTUaeHa 1 ap.

KauecTBeHHbIe peaklUM Ha OCHOBHBIE KJIACCHI YIJIEBOJOPOAOB

Hean padoThI:

1. TloBTopuTh KaccHpUKALNIO, CTPOEHHE M CBOWCTBA YIJIEBOIOPOIOB.

2. y6CIlI/ITBC$I B TOM, 4YTO CBOICTBa OMPECACIIAOTCA CTPOCHUCM.

3. Tlo3HakOMHTECA C 1a6OPaTOPHBIMU CIIOCOOAMH , PACHO3HABAHHS OCHOBHBIX KJACCOB
YTJIEBOAOPOIOB
PeakTuBbl, odopynoBanme: pactBop Opoma, 5% pactBopa coapl, 1% pacTBOp mepMaHraHara
KaJlisi, aMMHAvYHBIA pacTBOp Xyopuaa meau, 1% pactBop Hutpara cepedpa, 5% pacTBop amMmmHuaka,
HUTPYIOIIAsi CMECh, IITaTUB C MPOOMPKAMHU, TOPEIIKa, Ta300TBOIHASL TPYO- Ka, BOAsSHas OaHsl.
Xoa padoTsl

1.Mpucoennnenue Gpoma
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YT1eBooposl, ColepKaIIue KpaTHbIE CBSI3H, JIETKO MPUCOCTUHSIIOT OpOoM:
|. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br

MemoouKa: B CyxXyro IpoOUpKy MOMEIA0T 1 MII HceelyeMOoro BEIecTBa 1 100aBIIsFOTIIO KarlIsiMm,
MIPH JIETKOM BCTPSIXUBAHWUH, PACTBOP Opoma.
Haburonaercs ncue3HOBEHUE JKENTON OKPACKH.
2.11po6a ¢ nepmanranarom Kaiaus ( peakuusi Baruepa)

B cnabomienounoil cpene mnpu AeCTBUHM NEpMaHraHaTta Kalus MPOUCXOAUT OKHUCIICHUE
BEILIECTBA C Pa3pbIBOM KPaTHOM CBSI3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH

| |
OH OH
Memoouka:
K1 mn uccnemyemoro BemectBa no0apistor 1 mi 5% pacTBopa copbl, 3aTeM 1O KarulsM, TPy

BCTpsixuBaHUU 1% pacTBOp mepMaHraHata Kaus.
Habmroaercs ncue3aHoBeHUE MaTMHOBOM OKPACKU MIepMaHTaHaTa.
ATETHIICHOBBIE YTIIEBOJOPOIbI TAKXKE TAIOT PEAKIIMH ¢ OPOMOM U ITEPMaHTaHATOM KaJusl,KOTOPHIE,
OJTHAKO, TIPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJICHUI0B
ATOM BOJI0pOJ1a, HAXOSAMIUICS NPH CBSA3aHHOM TPONHOM CBSI3bI0 aTOMOM YTJIEpOAa, CHO-COOEH
3aMelaThCcsl Ha MeTall (KauecTBeHHas peakuus Ha rpyniny —C=CH).
Pabora ¢ anerunenunamu TpedyeT coONIOACHUS MpPaBUI TEXHUKHU Oe3omacHOCTH. B cyxomBue,
npu cnaboM HarpeBaHWU WJIM MIPU yAape, OHU B3PHIBAIOTCS ¢ OOJBINON CHIION, MO- 3TOMY HEJNb3s
MOJTHOCTBIO BBICYIIMBATH alleTUIeHUbl. OCOOEHHO OIaceH B CyXOM BHJIE allETHIICHU] cepelpa.
Memoouka:

OubitNel Ionyuyenne anerunennaa mean (1)

B npoOupky nHamuBaroT 2-3 My O€CHBETHOIO aMMHA4HOro pacTBopa xyopuaa menu(l)
[Cu(NHz3)2]Cl u mpomyckatoT uepes pacTBOp alleTHUIICH.

PacTBop okpammBaeTcsi B KpacHO- Oypblil LIBET, 3aTeM BbIMaJaeT KPacHO-OypbIi 0Ocazok
aleTHJIeHN1a MeJIu.

HC=CH + [Cu(NHz3)2]Cl ->CuC=CCu +2NH4Cl + 2NH3

DTy peakLnio IPUMEHSIOT Uil OOHAPYKEHHUs 1aXe CIEeI0B alleTUJIeHa.

CMauMBaroT NOJ0CKY (PUIBTPOBATIBHON OyMaru aMMHAaYyHBIM PACTBOPOM XJIOPUIA MEIU

(1) u BHOCST €€ B OTBepcTHE TPOOUPKH, U3 KOTOPO BhiAesieTcs aietusieH. [losBiseTcskpacHo-
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Oypoe OKpallluBaHHE.

OnpitNe2: TToavueHne aneTuiIeHnIa cepeopa.

B npobupky HanuBatot 2 M 1% pacTBopa HUTparta cepedpa u npubaBIIsIOT 0 KarisiM 5% pacTBop
aMMuaka J10 MOJIHOTO pacTBOPEHUs: 00pa3yrolerocs ocajaka okcuaa cepedpa.Uepes nomyuyeHHbIN
OCCIIBETHBIN PAacTBOP MPOITYCKAIOT alleTUIICH. BhIMagaer xKenToBaTo- OeNblii 0Ca oK aleTHICHUAA
cepeodpa.
HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3s + 2H,O

aueTuI1

CHUJI

ceped

pa
2.00Hapy:KeHHEe apOMATHIECKHX YIJIeBOA0POI0B.
ApoMaTuyeckue COEAMHEHMsI BCTYMAIOT B pEaKlUUU 3aMelleHHs, 00pa3ys OKpalleHHbIE
COETMHEHMUSI.
a) HUTPOBaHNE apOMATHYeCKHX cOeIUHEeHUi (TAral).
Peaknuto npoBOAAT a30THOM KMCIIOTOM MM HUTpYHoLel cMechio: R—H
+ HNO3 — R—NO2 + H20
Memoouxka:
B npobupky nomematror 0,1 r (uam 0,1 M) BemecTBa U NMpPU HENPEPHIBHOM BCTPSIXMBAHHUU
MOCTETNIeHHO MPHUOABISAIOT 3 MJI HUTpYIOIIeH cmecH (1 yacTh KOHIIEHTPUPOBAHHON a30THOMKHUCIOTHI
U | YacTe KOHIEHTPUPOBAHHOM cepHOI KucaoThI). [IpoOupky 3akpbiBaloT mpod- KOW ¢ JIIMHHOMN
CTEKJITHHOU TPYOKOM, KOTOpasi CIIY>KHT OOpaTHBIM XOJIOIUIILHUKOM, U HAarPEBaIOT HA BOJSHOM OaHe
5 muH. ipu 50°C. CMech BBUTMBAIOT B cTakaH ¢ 10 r ©3MeIbYeHHOTO JIB/A.
Ecnu nmpu 5TOM BhIagaeT TBEpAbIA NPOAYKT MU MACII0, HEPACTBOPUMBIE B BOAE U OTJIMYAIOIINECS
OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEANOJIONKUTh MPUCYTCTBUE APOMATHUYECKUX COCTUHEHUN.
0) AJKHJIMPOBAHUE APOMATHYECKHUX COeIMHEHMH.
ApomaTH4ecKre YTJIEBOJIOPOJALl M HMX TajJOT€HONPOU3BOAHBIC MAOT TPH B3aMMOJICHCTBHH C
XJ0pohOopMOM B TPUCYTCTBUU XJIOpUIA ANOMUHUS TPOAYKTHI, OKpAllleHHbIE B SpPKUE IIBETa

(OpankeBbli, MypITypHBINA, CHHUH, 3€JICHbIH )

3R—H + CHCl;—AICB _, RsCH + 3HCI
JlaGoparopHas padora Ne 4
Tema 6.2. UcciienoBanme cBOiiCTB paCTBOPOB.
Ienpb: npuroToBieHNE pacCTBOPOB U OIPEIEIEHHUE CPEIbl BOJHBIX PACTBOPOB.
Memoouxa:

B mpobupky ¢ 1-2 min o6e3BoxeHHoro xjopodopma mpubasistor 0,1 r (wm 0,1 mur) wuc-
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cienryemoro BemiecTBa. (CMech IepeMENIMBAIOT. 3areM  OCTOpokHO BHocsit 0,5 T
HOPOLIKOOOPa3HOro OE3BOTHOIO XJIOPH/Ia ATIOMUHUS TaK, YTOOBI OOJIBIIAs YacTh €r0 OCTajdach Ha
CTEHKax MPOOMPKH BBIIIE YPOBHS JKHIKOCTH. HakiIoHss MpoOMpPKy, Clerka CMavynuBalOTIOPOIIOK
xyopuza anroMunus. [losiBieHne sIpKON OKpacKH Ha CTEHKE MPOOHPKH, a TAKKCOKPALIMBAHUE U
BCET0 PaCTBOpPa YKa3bIBaeT Ha MIPUCYTCTBUE APOMATUYECKOM CHCTEMBI.

PesyabTaTsl ogopMuTh B BHIe TA0IHIIBI:

No Uccnenyemoe YpaBHeHUE peakuu AHanUTUYECKUI

ILII. BEIIIECTBO ahdexr

PeakTHBBI, 060pya0BaHue: pactBop Opoma, 5% pactBopa comsl, 1% pacTBOp NepMaHraHarta
KaJTusi, aMMHAYHbIIl pacTBOp xJopuaa meau, 1% pactBop HuTparta cepedpa, 5% paccTBOp aMMHaKa,
HHUTPYIOIIAs CMECh, IITATUB C TIPOOUPKAMHU, TOPENKa, Fa300TBOIHAS TPYO- Ka, BOISHAs OaHsI.

Xoa padoTsl
1.TIpucoenunenune Gpoma

YFJ'IGBOI[OpO,I[LI, COACPIKAINEC KPATHBIC CBA3HU, JICTKO IIPUCOCAUHAIOT 6p0MZ

II. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
Memoouxa: B Cyxylo NpOOUPKY TMOMEMIAIOT |MJI HCCIeTyeMOro BEIeCTBa W J00aBJISIOT IO
KaruisiM, TIPH JIETKOM BCTPSXHUBAHHUH, PAaCTBOP Opoma.
Habumronaercs ncue3HOBEHUE JKEATON OKPACKH.
2.TIpo6a ¢ mepmanranarom kaius ( peakuusi Baruepa)
B cnabomenoyHoii cpene mpu AWCTBUM NEpPMaHraHaTa Kalus MPOUCXOAUT OKHUCIE-HUE
BEILIECTBA C Pa3pbIBOM KPaTHOM CBSI3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH
| |
OH OH
Mmemoouka:
K1 mn uccnemyemoro BemectBa mo6asmsitor 1 mur 5% pactBopa cojpbl, 3aTEM IO KarUIsaM,TpH
BCTpsAXUBaHUM 1% pacTBOp mepMaHraHarta Kajius.
Habmonaercs ncue3sHoBeHHE MATMHOBON OKpPAcKH IiepMaHraHara.
ALIETUIICHOBBIE YIJIEBOJOPO/IbI TAKXKE AAIOT PEAKIIMK C OPOMOM U IIEpMaHTaHATOM KaJIus,KOTOPBIE,
OJIHAKO, MPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.

3.00pa3oBaHue aneTUJIEHUI0B
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ATOM BOJIOpO/Ia, HAXOMISIIUKCS MIPU CBI3aHHOM TPOWHOM CBSI3bIO aTOMOM YTJIEpOAa, CIO-COOCH
3aMellaThCsl Ha MeTalll (KauecTBeHHas peakuus Ha rpyniny —C=CH).

Pabora ¢ anerunenunamu TpeOyeT coOIO/IeHUs MpaBUil TEXHUKH Oe3omacHocTd. B cyxomBuje,
npu c1ad0M HarpeBaHWU WK MPU yAape, OHU B3PBIBAIOTCS C OOJIBIION CUIIOHN, [TO- STOMY HEJb3s
MOJTHOCTBIO BBICYIIMBATH alleTUIeHU b, OcOOEHHO OIaceH B CyXOM BHJIE allETHIICHU] cepelpa.
Memoouka:

OunbitNel [Monyuyenue aneruneanga meau (1)

B npoGupky HanuBaroT 2-3 Mi1 OECIBETHOrO aMMHA4yHOI'O pacTBopa xJopuzaa menu(l)
[Cu(NHz3)2]Cl u mpomyckatoT depes pacTBOp alleTHUIICH.

PactBop okpaimmBaercs B KpacHO- Oypblii LIBET, 3aT€M BbINAJaeT KPacHO-Oypblii 0CagoK
alleTUICHUa MEIH.

HC=CH + [Cu(NHj3)2]Cl ->CuC=CCu +2NH4CI + 2NH3

DTy peakLuIo IPUMEHSIOT Ui OOHApYKEHHUs 1aXe CIIEe0B alleTUIIeHA.

CMauuBaroT noJ0cKy GUIbTPOBAIBHON OyMaru aMMUa4HbIM PacTBOPOM XJIOPHIa MEAU

(1) u BHOCAT €€ B oTBEpcTHE IPOOUPKH, U3 KOTOPOH BblAeseTcs alieTuiieH. [losBnseTcskpacHo-
Oypoe OKpalllBaHuE.

OnertNe2: [Monyuenue aneTrieHuIa cepedpa.

B npo6upky Hanusatot 2 Mt 1% pacTBopa HUTpaTa cepedpa 1 mpuOaBIAIOT 110 KarisiM 5% pacTBop
aMMHakKa JI0 MOJHOTO PacTBOPEHMsI 0Opa3yloIerocsi ocajka OKCUAa cepedpepe3 MOoaydeHHBIN
OeclLBETHBIN PacTBOp MPOIYCKAIOT alleTHIIeH. Brinagaer »entoBato-0enblil 0cafok aleTHiIeHn1a
cepebpa.

HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3z + 2H,0

2.00HapykeHHe apOMATHYECKHX YIJ1eBOJ0POI0B.

ApomaThyeckre COEJMHEHHUs BCTYNAIOT B peakUUd 3aMelleHus, oOpa3ys OKpalleHHbIE
COEIMHEHMUS.

a) HUITPOBaHUE APOMATHYECKUX COeIMHEeHUuil (Tsral).

Peakuro mpoBOIAT a30THOM KMCIIOTOM WM HUTpPYHOIen cmechro:R—H

+ HNO3 — R—NO2 + H20

Memoouka:

B npoOupky nomemator 0,1 r (umum 0,1 M) BemiecTBa W NMPU HENPEPHIBHOM BCTPSIXMBAHHUH
MOCTENEHHO MPHOaBIAIOT 3 Ml HUTpYIoLIeH cmecH (1 yacTh KOHLIEHTPUPOBAHHON a30THOMKHUCIOTHI
U | yacTh KOHIIEHTPUPOBAHHOW CepHOM KHUCNIOTHI). [IpoOupKy 3aKphIBalOT MpoO- KOW € JJIMHHON
CTEKJIIHHOW TPYOKOM, KOTOpasi CIy»KUT OOpaTHBIM XOJIOJMIIBHUKOM, U HarpeBatoT Ha BOJISHON OaHe
5 muH. ipu 50°C. Cmech BBUIMBAIOT B cTakaH ¢ 10 T U3MENbYEHHOTO JIb/A.

Ecin mpy 5TOM BBINIafacT TBEPABINA POAYKT UIH MAcil0, HEPACTBOPUMBIE B BOZAE M OTINYAIOIIHAECS
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OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEIOJIONKUTH MPUCYTCTBUE APOMATHUECKUX COCTUHEHUMN.
0) aIKNJIMpPOBaHNEe APOMATHYECKHX COeTUHEHMA.

ApoMaTudecKkue YIJIEeBOJOPOJbl M MX TaJlOr€HONPOU3BOJAHBIE JAIOT MPU B3aUMOICHCTBHUHU C
XJ0poOopMOM B MPUCYTCTBUU XJIOpUJA ATIOMUHUS NPOAYKTHI, OKpallleHHbIE B SpPKUE IIBETa

(OpanxeBblil, MypIypHBIN, CUHU, 3€JICHBIN)

3R—H + CHCl;—AICB _, RsCH + 3HCI

Memoouxka:

B npobupky ¢ 1-2 mun oGe3BoxkeHHoro xiopodopma mpudasmsor 0,1 r (wm 0,1 mi) wuc-
cinenmyemoro BemiecTBa. CMech TepeMemMBaIOT. 3areM OCTOpoxHO BHocsaT 0,5 T moporr-
K00Opa3HOTo OE3BOHOTO XJIOPH/IA ATFOMUHHS TaK, YTOOBI OOJIBIIIAs 9YaCTh €r0 OCTAIACh Ha CTEHKAX
NPOOUPKH BBIIIE YPOBHS KUAKOCTH. HakimoHss mpoOHpKy, clierka CMauyuBaIOTIIOPOIIOK XJIOPHU/Ia
amomunus. [losBieHHe SPKOM OKpPacKH Ha CTEHKE MPOOMPKHU, a TAKXKE OKpAIIMBaHUE M BCETO
pacTBOpa yKa3bpIBaeT Ha MPUCYTCTBHE aPOMATHICCKOU CHCTEMBI.

Pe3yabTaThl 0)OpMUTH B BH/IE TA0IHIBI:

Ne Hccnenyemoe YpaBHEHME peaKIuU AHanuTuaeckuit

ILII. BEIIECTBO ¢ dext

OcHOBHbIE HCTOUHHKH

1. dpo3nos, A. A. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe nocodue s CITIO / A. A.
Hpo3nos, M. B. JIpo3ioBa. — DneKTpOH. TEKCTOBbIE naHHble. — CapatoB : Hayunas kHura,
2020. — 317 c¢. — 978-5-9758-1900-0. — Pexwum joctyna:
http://www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [DnekTpoHHbIH pecypc] : yuebHoe nmocobue / B.B. BaiitHep, E.A.
HukoHeHko. — DJIeKTpOH. TEKCTOBBIE JaHHbIe. — ExaTepunOypr: Ypanabckuil penepanbHblii
yHuBepcuret, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocryma:
http://www.iprbookshop.ru/66217.html 9bCnoura;

JlomoJHUTEeNbHbIE HCTOUHHKH:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIEC JaHHbIE. —
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Boponex: BopoHexxckuii rocy1apcTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN YHUBEpcUTET, DBC
ACB, 2019. — 92 ¢. — 978-5-890040-579-1. — Pexum gocrymna:
http://www.iprbookshop.ru/59133.html 5bC

2. Xumus [ DneKTpoHHBIH pecypce] : yueoHoe mocooue / A.M. Jlanunenko [u ap.]. — DIeKTpoH.
TekcToBble AaHHble. — HoBocubupck: HoBocnbupcekuii rocynapcTBeHHbIN
aApPXUTEKTYPHOCTPOUTEIbHBINA yHUBEepcUTeT (Cudctpun), 2019. — 261 ¢. — 978-5-7795-0775-2.
— Pesxxum nocryna: http://www.iprbookshop.ru/68898.html 9bC

3. Mapmankua M.®. Xumus [I1eKTpoHHBIN pecypc] : yuebHoe nmocodue / M.D. MapiankuH,
N.C. I'puropsn, [I.H. KoBanes. — DinekTpoH. TekcToBble AaHHblE. — CTaBponoib: CeBepo-
Kagkasckuii penepanbubiii yausepeuret, 2020. — 228 ¢. — 2227-8397. — Pexxum nocryma:
http://www.iprbookshop.ru/63225.html

HMHTepHET MCTOUYHUKU:

www.elementy.ru — caiit «2aeMeHTBI 0OJBIION HAYKH. DHIUKIIOTICANS
http://ru.wikipedia.org/wiki - UatepueT-sHImKI0NIC 1M testpilot.

http://www.nkj.ru — caiit xypHana «Hayka u >ku3Hb».

http://www.znanie-sila.su — caiit xypHaia «3HaHHE — CHJIa.

http://technicamolodezhi.ru — caiit xypHana «TexHHKa — MOJIOJCHKID.
http://www.popmech.ru — caiit xxyprana «IlomynsipHas MEXaHUKay.

http://ihst.ru — caiit Mucturyra nctopun xumun U texuuka uM. C.1. Basunosa PAH
(UIMET PAH)

http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiit xypHana «Bomnpocsl HCTOpuH

XUMHH U TCXHUKN».

http://naturalscience.ru — caiit «Xumusi. CipaBOYHHK €CTECTBEHHBIX HAYK.
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