®EJEPALIAN
®I'BOY BO «MPKYTCKHI1 TOCYJIAPCTBEHHBIII YHUBEPCUTET»

MNEJATOTr'MYECKWI HHCTUTYT

Kadenpa ecrecTBEeHHOHAYYHBIX JHCIUATLINH

PabGouasi mporpaMmma QM CHUNINHBI
IIpakTHKYM 110 OpraHn4ecKoil XuMum

Hpkyrck 2023 .



|. [TogcHuTEeNbHAA 3aNMACKA
Pabouas nporpamma kypca «IIpakTHKyM 110 XMMHUU» COCTaBJIeHA B COOTBETCTBHUHU C:

3akonoM Poccuiickoit @enepanuu ot 29.12 2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

npukazoM MunucrepcTBa npocsemenus Poccuiickoit @enepauuu ot 22.03.2021 N 115 «O06
YTBEP)KICHUM TOPSJIKAa OPraHU3allid W OCYHIECTBICHUS OO0pa30BaTEIbHOM JESITEIBHOCTH II0
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM - 00pa30BaTENbHBIM MPOTrPaMMaM HAYaIbHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHETO 00IIero 00pa3oBaHUs»;

npukazoM MunucrepcTBa obpazoBanusi U Hayku PD ot 31 gexabps 2015 roma Ne 1577 «O
BHeceHNH u3MeHeHH B DPI'OC ocHOBHOTO 00mIero o0pa3oBaHUs, YTBEP)KICHHBIA IMPUKA30M
MunuctepcTBa oopazoBanus U Hayku P® ot 17.05.2012 1. No 413 »;

IIOCTaHOBJIEHHE [ T1TaBHOro rocynapcTBeHHOro canutapHoro Bpada ot 28.09.2020 r. Ne 28 CII
2.4.3648-20 «CaHHUTapHO-MTUAEMHUOJIOTHYECKHNE TPEOOBAHUS K OpraHU3alMsIM BOCIUTAHHUA U
00y4eHHs, OTABIXA U O3J0POBIICHUS JACTEH 1 MOJIOJCKI;

[Ipumepnoit paboueit mporpammbl COO «Xumusa» (®PI'BHY Hucerutyt crpareruu pa3BUTHs
obpazoBanus, Mocksa, 2021)

Konnenmueil npenonaBanus yueOHoro npeamera «Xumus» B 00pa3oBaTelbHBIX OpraHU3aIUsIX
Poccuiickoit @eaeparuu, peain3yonx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI

CozHarenbHOE M3yYe€HHE OCHOB XHUMHUU HEMBICIUMO 0€3 TMPOBEACHHUS XUMHYECKOTO
skcriepuMenTa. OH COJEHCTBYET KOHKPETH3allUM M YIPOUYEHUIO 3HAHUI, Pa3BUBAaET HaBBIKU
CaMOCTOSITEJIbHOM pabOThI, CIY)KUT 3aKPEIUICHUIO B NaMATH YyYallUXCS XMUMHUYECKHUX 3aKOHOB,
TEOPU 1 BaKHEHIIMX MOHSITUH, paclIUpsieT KPYro3op y4yalluxcs, HO3BOJISIET YCTAHABIMBATh CBIA3U
MEXy SIBICHUSMH, MEXIy NPUYMHON W CIIEICTBHEM, Pa3BUBACT YMEHHE MBICIUTH JIOTHYECKH,
BOCIIMTBIBAET BOJIIO K NIPEOJOJIEHUIO TPYAHOCTEM.

ITporpamma kypca «IIpakTuKyMm 1o XMMHUU» MpeaHa3HadyeH A ydamuxcs 10 kimaccoB U HOCUT
MIPEIMETHO-OPUEHTUPOBAHHBIA XapakTep M MPAKTHYECKYI0 HalpaBIEHHOCTb, T.K. MpeJHa3HAYEH
1 GOPMHUPOBAHUS HOBBIX XMMHUYECKMX 3HAHWM, AN Pa3BUTHUS SKCIIEPHUMEHTAIBHBIX YMEHUH U
HaBBIKOB.

Kypc pa3zpabotan B COOTBETCTBUHU C pOrpaMMoi mo xumuu it 10 xiraccoB, OH mpenmonaraeT
MPUMEHEHHE TIONYYEeHHBIX Ha YpOKaxX 3HAHWHA JJIs Pa3BUTHS DKCIEPUMEHTAIBHBIX YMEHHHA |
HAaBBIKOB OOYYaroLIUXCs, Al PacIIMPEeHUs OMOPHBIX CIOKHBIX TeM Kypca xumuu. Kypc npussax
pa3BuUBaTh UHTEpPEC K ITOM Hayke, (OpMHUPOBATh HAYYHOE MHUPOBO33PEHHE, PACIIUPSATH KPYro3op
yJaluxcs, a TakKe ClocoOCTBOBATh CO3HATEIBLHOMY BBIOOPY XMMMKO-OMOJIIOTHYECKOTO MPOduIIs.
Nzyuenne kypca OyneT CHOcOOCTBOBAaTh pPAa3BUTHIO OSKOJIOTUYECKON KYyJIbTYPHl y4allluxcs,
OTBETCTBEHHOI'0 OTHOIIEHUS K MpPUPOAE, OOOCHOBBIBAET HEOOXOAMMOCTb BEICHHUS 30POBOTO
o0paza *KHU3HM Il COXPAaHEHHUS 3/J0POBbSI.

Kypc paccunTan Ha 64 gaca (2 yaca B HEJIENI0) © PEKOMEH/IYETCs ISl H3yUCHUS B TCUCHHE
y4eOHOro roja.

Leap kypca: 3akperuieHue, CUCTEMaTHU3alMsl U yriayOJaeHHe 3HaHUM yJaluxcs 10 XUMUHU
MyTE€M BBIIIOJIHEHUS Pa3HOOOPA3HBIX HKCIEPUMEHTAIbHBIX PabOT, COOTBETCTBYIOIINE TPEOOBAHUAM
YCTHBIX U MUCHbMEHHBIX 9K3aMEHOB 110 XUMHH.

['maBHBIM Ha3HAYEHHUEM JIAHHOTO Kypca SBISETCA:

COBEPIICHCTBOBAHHE TMOATOTOBKM YYaIMXCS C TOBBIIICHHBIM YPOBHEM MOTHBAIlUH K
U3YYEHUIO XUMUH;



CO3HATENFHOE YCBOCHHE TEOPETHMUYECKOTO MaTepuayia Mo XUMHH, PAa3BUTUE JIOTUYECKOTO
MBIIUICHHS, TPHOOPETEHNE HEOOXOAMMBIX HABBIKOB PAOOTHI C TUTEPATYPOH.
3agauu Kypca:

¢ [IOKa3aTb CAWMHCTBO MHUKPO- H MaKpoMHpa 4Y€pC3 KOJIUUYCCTBCHHBLIC OTHOMICHUSA B XMMUMH,
CANHCTBO HCOpFaHI/I‘{eCKOﬁ n OpI‘aHI/I‘IeCKOf/’I XUMHUHU YCPE3 I'CHCTUYCCKUC pAAbl BEIICCTB, a ,
CJICJ0BATCIIbHO, 1 €AUHCTBO HEKHMBOM U KUBOH IMpUpPOIbI.

® [PUBUTH YYAIIUMCS HHTEPEC CaMOCTOSTENFHO TPUOOpETaTh M NPUMEHSTH 3HAHUA
IIOCPEACTBOM TBOPYECKUX 3alaHUN

® COBCPHICHCTBOBATH y YYalllUXCA Ba)XHEHIITHE MMPAKTUYCCKUC HABbIKU

TpeGoBanus k 3HAHUSAM H yMeHHsIM. [locnie mpoxoxaeHus 3aHATUI ydalecs A0JKHbI

3HATh:

npaBuiaa Th, TUIBI XMMHUYECKMX peakluil, CBOWCTBA OPraHMYECKUX BEIIECTB, OCHOBHBIC
3aKOHOMEPHOCTH POTEKAHUS XUMUYECKUX ITPOLIECCOB

YMers:

paboTaTh ¢ XUMHUYECKUM 000PYAOBaHHEM, IPOBOIUTH XUMHUECKUE SKCIIEPUMEHTHI, 3aKPEMHUTh U
CHCTEMAaTH3MpOBATh 3HAHHWS 10 OCHOBHBIM paslieliaM TNPOWICHHOTO Kypca XHMHHU
0011e00pa30BaTeIHLHON IIKOJIBI,

oTpaboTaTh NPUMEHEHUE TEOPETHUECKUX 3HAHUI Ha MIPAKTUKE PELCHMs 3aJIlaHH; IPeJICTaBIATh
Hay4YHYIO KapTUHY MHpa.

O>xuiaeMble pe3ysbTaThl:

BbIOOp MHJIMBUAYaAIBHBIX 00pa3oBaTelbHbIX NOTpeOHOCTEN (Tpoduist 0OydeHus);

3aKperuIeHNe MPaKTHYECKNX HAaBBIKOB M YMEHUH;

MMOHWMaHKE 3HAYCHUSI XUMUYECKUX 3HAHUH B KU3HH,

ycremHoe BeinojineHue KMMos.

OCBOCHI/IG Kypca, KaK U, B IICJIOM, I/ISYIICHI/IC XUMHUH B IIKOJIC HanpaBneHo Ha JOCTUIXCHHC
OOyYaroIUMUCS JTUYHOCTHBIX, METANpPEeIMETHBIX U TPEAMETHBIX pPE3yIbTaTOB OCBOEHUS
y4eOHOT0 MpeameTa.

JInyHOCTHBIE Pe3yJIbTAThI

1) IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYIbTYpPHOMY, HCTOPUYECKOMY H

HAyYHOMY HACJEIWI0, TOHWMAHUS 3HAYeHUS XHUMHUYECKONH HAyKHM B JKU3HU COBPEMEHHOTO
o0ImiecTBa, CIIOCOOHOCTH BIIAJACTh JIOCTOBEPHOW HWH(OpMAIHeld O MEePeIOBBIX JIOCTHIKCHHUIX U
OTKPBITHSIX MHPOBOH M OTCUYCCTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOWCTBE MHpa U 00IIECTBA,

I'paxxmanckoro BoCIUTaHUS

2) mpeAcTaBlIeHUS O COIUMAIBHBIX HOpMaxX M MpPaBHIAX MEXKINYHOCTHBIX OTHOLICHHHA B
KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, Yy4eOHO-
HCCIIeIOBATENLCKOM, TBOPUYECKOW U JPYTUX BHUIAX AEATEIHbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOH N1€ATeNhbHOCTH MPHU BBHINOJHEHUU Y4eOHBIX, TTO3HABATENBHBIX 3a7a4, BBIOJHEHUU
XUMHYECKHUX dKCIIEPUMEHTOB, CO3JIaHUU YUCOHBIX MPOCKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO
U B3aMMONOMOIIM B Tpoliecce 3TOH y4eOHOU IesTeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBE/ICHUE U TIOCTYNKH CBOUX TOBapHINEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEICTBUN MOCTYNKOB; IIEHHOCTH HAYYHOT'O TTO3HAHUS



3) MHUPOBO33PEHYECKHX MPEACTABICHUH O BEIIECTBE M XHMHYECKOM peaxiuw,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABISIOIIMX OCHOBY ISt
MOHMMAaHMs  CYIIHOCTM HAyYHOH KapTHHBI MHpa; TPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aMMOCBA3SIX UYEIIOBEKa C MPHUPOTHON CPElloid, O POJH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJIbHBIX MOTHMBOB, HAIPaBJICHHBIX Ha MOJYy4YEHHE HOBBIX 3HAHUM MO XUMHH,
HEO0OXOIUMBIX JJIsl O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SIBJICHUIA;

5) no3HaBaTenbHOM, UHYOPMALIMOHHONW U YUTATEIBCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENTbHONW pabOThl C Y4eOHBIMH TEKCTaMH, CHPABOYHOW JHMTEPATypOHd, JOCTYIMHBIMU
TEXHUYECKUMH CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 0OO0y4EHUIO U TIO3HAHUIO, JTF0O03HATEIHhHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHMIO, MTPOSKTHONW M MCCIIENOBATEIBCKON JIEATEIIEHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJIEHHOCTH U YPOBHS 00y4YEHUS B HajbHEHIIEM;

dopMupoBaHUs KyJIbTYpPhI 3J0POBbS

7) OCO3HaHWSA UEHHOCTU U3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 3JI0pOBbI 00pa3 »KU3HU, OCO3HAHMS TOCIEACTBUA M HENPUSTHUS BPEIHBIX
MpUBBIYEK (YHOTpEOJEHUsI aJIKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
mpaBwI 0€30MacHOCTH MpH OOpalleHHd ¢ XUMHYECKHMMH BEHICCTBAMH B OBITY M PEabHOM
KU3HH; TPyIOBOTO BOCTIUTAHHUS

8) mHTEpeca K MPaKTHYECKOMY M3YUYCHHUIO MPO(ECCHid U Tpy/a Pa3IndHOTO PO/ia, yBaKCHHE
K Tpydy M pe3yibTaraM TPYIOBOH IESATENbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAaHUM 1O XMMHUH, OCO3HAaHHOIO BBIOOpPa WHIUBHUIYaJbHOM TpPaeKTOPUU
IPOAOIDKEHUsT 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycnemHol mpopecCHOHATbHON AEATENbHOCTH U
pa3BUTHs HEOOXOIMMBIX YMEHHil; TOTOBHOCTh aJlallTUPOBATHCS B MPOGECCHOHATIBHON Cpele;
DKOJOTrM4E€CKOr0 BOCIIUTAHUS

9) SKOJOrMYecKH IeIecCO00pa3HOro OTHOILIEHHUS K MPUPOAE KaK HCTOYHHMKY JKHU3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUs, MOHUMAHHS IIEHHOCTH 3J0POBOr0 M Oe3omacHoro obpasa
KW3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (U3HYECKOMY U TCHUXHYECKOMY
3JI0pPOBbIO, OCO3HAHMS LIEHHOCTH COOJIOJEHUS MpaBUJ O€30MacHOrO MOBEAEHUsS MpH paboTe ¢
BEIIECTBAMHU, a TAK)KE B CUTYaLUAX, YIPOXKAIOLINX 30POBBIO U KU3HU JIIOJICH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSA, MOJyYaeMble NMPH U3YYEHUH XUMHHU, JUIS PELICHUS
3aJa4, CBSA3aHHBIX C OKPY)KAIOLIEH MPUPOIHON Cpeaoi, MOBBIIMIEHUS YPOBHS IKOJIOTHYECKOM
KYJIBTYpBI, OCO3HAHHS TJIO0ATHHOTO XapaKTepa SKOJIOTHYECKHX NMpoOJIeM M MyTel MX pemieHHs
MOCPENICTBOM METOJ/IOB XUMUH;

11) 9KOJOrMYECKOTO MBINUICHUS, YMEHHSI PYKOBOJICTBOBATHCS WM B II03HABATEILHOW,
KOMMYHUKATUBHOM M COI[MAJIbHON MPAKTUKE.

MeTanpeamMeTHble pe3yJibTaThl

B cocraBe MerampenMeTHBIX pPE3yNbTAaTOB BBIACISAIOT 3HAUYUMBbIE JUIsI (DOPMUPOBAHMS
MHUPOBO33pEHUS OOIEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (akT, cucrema,
IpoIecC, SKCIEPUMEHT U JIp.), KOTOpbIE HCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUM U3 ATHX MPEeAMETOB (POPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAayyHOM KapTUHE MHpa, U YHHBEpcajbHble yueOHbIE NeWCTBUs (TO3HABATEIbHBIE,
KOMMYHHMKATUBHBIE, PETyJIATHBHBIE), KOTOpble 0bOecrnednBaoT (opMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY ~ IUJIAHMPOBAaHUIO M OCYIIECTBICHHIO  y4eOHOM  JESITEeIbHOCTH.



MeramnpeaMeTHble pe3yibTaThl OCBOCHHUSA 00pa30BaTEbHON MPOTrPaMMBI IO XUMUHU OTPAXKAIOT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

ba3oBbIMU JIOTHYECKUMU JENCTBUAMU

1) ymeHueMm wHcnonb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHHUS] IIPU OCBOECHUU 3HAHUIL:
pacKpbelBaTh CMbICI XMMHUYECKMX HOHATUH (BBLAEIATH MX XapakTepHble IPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C IPYTMMHU MOHATUSAMH), UCIOJIb30BATh HOHATHUS A OOBSICHEHUS
OTAENbHBIX (DAaKTOB W SIBJICHHI; BbIOMPAaTh OCHOBAaHUS W KPUTEPUHU Ui KIACCUPUKALMU
XMMHMYECKHUX BEILECTB U XMMHUYECKUX PEAKLUH; YCTAHABINBATH IIPUYMHHO-CIICICTBEHHBIEC CBS3H
MEXTy OOBEKTaMH U3Y4EHUS; CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, 1€ yKTUBHBIC,
I10 aHAJIOTUH); 1ENaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMEHHEM NPUMEHATH B IPOLECCE TIO3HAHMSI TIOHATHUS (IIpEIMETHBIE U METaIIPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIM, MCIONb3yEMblE B XUMHH, NPeoOpa3oBbIBATH ILIUPOKO
IPUMEHSIEMbIE B XUMHUHM MOJICNIbHBIE MPEJICTABICHUS — XMMUYECKHI 3HAK (CHMMBOJI 3JIEMEHTA),
XUMUYeckas (opMyla M ypaBHEHHE XHUMHYECKOM peakuuu — INpU pEleHUH Yy4eOHOo-
[IO3HABATENIbHBIX 33/la4y; C YYETOM OTUX MOJCIBHBIX IPEACTABICHUM BBIABIATE U
XapaKTepu30BaTh CYIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XUMHUYECKUX PEaKIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEICTBEHHBIE CBS3H U
IIPOTUBOPEYHUS] B M3y4aeMbIX Ipolieccax M SBJICHUSX; MpeiiaraTb KPUTEPUU IS BBIABICHUS
3THX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIL; CAMOCTOSTEIHHO BBIOMPATH CIIOCO0 penieHus yueOHoM
3ajaud (CpaBHMBAaTh HECKOJIbKO BapHaHTOB PELICHMs, BbIOMpaTh HanOojee MOAXOAAIUN ¢
y4ETOM CaMOCTOSITEIILHO BBIJICICHHBIX KPUTEPHEB);

ba3oBbIMU HCCIIEA0BATENBCKUMH AEUCTBUSIMU

3) yMeHHeM HCIONIb30BaTh IMOCTABICHHbBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HaHUS, a
TaKke B KadecTBE OCHOBBI I (OPMHPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHMI;

4) npuoOpeTeHre OmbITa MO MJIAHUPOBAHUIO, OPraHU3ALMU U MPOBEACHUIO YUEHHUECKUX
AKCIIEPUMEHTOB: YMEHHE HaOI01aTh 32 X0JI0M IPOIECCa, CAaMOCTOSATENBHO MPOTHO3UPOBATh €r0
pe3ynbTat, (opMynnpoBaThb OOOOLIEHHS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOEIaHHON padoTe;

Pabotoii ¢ unpopmarueit

5) ymeHueM BBIOMpaTh, aHAJTU3UPOBATh W HHTEPIPETUPOBATH HMH(GOPMALMIO PA3ITUYHBIX
BUZOB U (OpPM IpEACTaBICHUS, MOJy4YaeMyl0 U3 Pa3HbIX HCTOYHHMKOB (HAYUHO-IIOIMYJISIpHAS
JUTepatypa XMMHYECKOIO COJep:KaHus, CIpaBOYHbIE TOcoOus, pecypchl HHTepHera);
KPUTHUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

6) yMeHHMEM IMPUMEHSTh pa3u4yHble METOJbl U 3alpochl TIpU IOHCKE M OTOOope
nH(OpPMALlUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS YYE€OHBIX U
MO3HABATENbHBIX 3a/1a4 ONPEENEHHOIO THIA; MPUOOPETEHNE OMbITa B 00JIACTH HCIIOIb30BaAHUS
MH()OPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTMH,  OBJAQJEHHE  KyJlb TypOHM  aKTUBHOI'O
UCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpATh ONTHMAIIBHYIO
¢dopmy mnpezacTaBieHUs HHPOPMALMU M WUTIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMU
cXeMaMH, AMarpaMMaMH, IpyruMu ¢popmMamMu rpaduKu U UX KOMOMHAIMSIMU;

7) yMEHHEM HCIOJb30BaTh U aHAJIU3UPOBATH B MpOIECCe YUYEOHOM M MCCIIENOBATEIbCKON
NESITeNbHOCTH HH(POPMALIHIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSIHME OKPY>KalOIIeW MPUPOTHON CPEIbI;

YHuBepCcanbHBIMA KOMMYHUKaTUBHBIMU JCUCTBUAMU



8) yMmeHueM 3ajaBaTh BOIPOCHl (B XOJA€ JUajgora W/WIM JIUCKYCCHH) IO CYILECTBY
oOcykmaeMol TeMbl, (OPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) mnpuoOpeTeHHE ONbITa MPE3CHTAIMU PE3yIbTATOB  BBIMOJHEHUS XUMHUYECKOTO
JKCIeprUMeHTa (J1abopaTOPHOrO OMbITa, JIAOOpPaTOpHOW pPadOTHl MO HCCIEJOBAHUIO CBOWCTB
BEILIECTB, YYEOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEpCTHHKAMH I[IO3HABATEIbHOW U
HCCIIEIOBATENLCKON JEATEIbHOCTH MpPU PEIICHUH BO3HHUKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB M COTJIACOBAHUSA MO3UIMH (0OCYXKIcHHsS, OOMEH MHEHHUSMH, «MO3TOBBHIE
IITYPMBI», KOOPAWHAIIMSI COBMECTHBIX JCHCTBUI, ONMpeeNiecHUe KPUTEPHUEB MO OIICHKE KayeCcTBa
BBITIOJTHEHHOW PabOTHI U 1Ip.);

YHUBEpCATLHBIMY PETYJISITHBHBIMU JICUCTBUSMHA

11) ymeHHeM CaMOCTOSITENIBHO ONpPENENSITh LEIH  JAEATEIbHOCTH, IUIAHUPOBATH,
OCYIIIECTBISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIESTEIBbHOCTD,
BbIOMpaTh Hambosnee 3(pPexTuBHbIE CIOCOOBI pelleHHs] Y4eOHBIX M TO3HABATEIbHBIX 3a]ad,
CaMOCTOSITENIFHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITrOPUTM JEHCTBUH MpHU
BBITIOJTHEHUM 33JlaHUN ¢ Y4ETOM TMONYYCHHS] HOBBIX 3HAHHWHA 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIIHIX; OIICHUBATh COOTBETCTBHUE TIOJTYYCHHOT'O Pe3yIbTaTa 3asBICHHOH 1ICIH;

12) yMeHueM UCHOIB30BaTh W AHAIM3HPOBATh KOHTEKCTHI, IMpEIJiaraéMble B YCIOBUH
3aaHUM.

IIpeameTHbIE pe3yJbTAThI

[IpenMeTHbie pe3ynabTaThl 0cBoeHHs nporpammbl COO Mo XMMUU HA YIITyOJIEHHOM YPOBHE
BKJIIOUAIOT: crenuduyeckre uis ydyeOHOro mpeamera «XUMHUS» HAydyHble 3HAHUS, yYMEHUs
U CcrocoObl JNEeWCTBUH TO OCBOCHUIO, WHTEPIPETAlMM W MPEeoO0pa30BaHUIO 3HAHWA, BUIBI
ACATCIIBHOCTHU I10 IOJYUYCHUIO HOBOI'O 3HAHUA U IMPUMCHCHUIO 3HaHUH B Pa3IMIHBIX y‘~I€6HI)IX
CUTyalludX, a TaKXC B PCAJIbHBIX )KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C XUMHEN.

1) chopMupoBaHHOCTH TMPEACTABICHUI: O MECT€ U 3HAUYEHUM OPTraHWYECKOW XUMHH
B CUCTEMC €CTCCTBCHHBIX HAYK U ee poJin B oOecrieueHnun YCTOI\/'I‘-H/IBOFO Pa3BUTHA YCIIOBCUCCTBA:
B pELICHUH MPOOJIEM HKOJIOTUUYECKOM, YHEPreTHYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTe€pHallOB, HOBBIX HCTOYHHKOB HHEPTHH, B OOECICYCHHH
paIMoOHaIBFHOTO MPUPOAONIONE30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphI
YeloBeKa, a TaKkKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY  3JIOPOBBIO
Y IIPUPOJHOM cpene;

2) BIageHWE CHUCTEMOW XHWMHUYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS — XMMHWYECKHMH 3JEMEHT, aToM, SAPO | 3JEKTpOHHAs 00o0yiouka aroma, s-, pP-, d-
aTOMHBIE OpOWTAM, OCHOBHOE W BO30YXKIEHHOE COCTOSHMSI aTOMa, THOPHAM3AIMS aTOMHBIX
opOuTaneil, WOH, MOJIEKYJa, BaJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKass CBsI3b, MOIIb, MOJISIpHAas Macca, MOJSPHBIA OO0BEM, YIJIEPOJHBIN CKeNeT,
(GyHKIIMOHATBHAS TPYINa, paguKkal, CTPYKTYpHbIE (GopMyinbl (pa3BEPHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIE), U30MEpUsl CTPYKTYpHas U MPOCTPAHCTBEHHas (TeoMeTpudecKasi, ONTHYeCKas),
M30MEpbI, TOMOJIOTHYECKUN psiZl, TOMOJOTH, YIIEBOAOPOIbI, KHCIOPOI- M a30TCOAEpIKAIINE
OpraHWYECKHE COEIMHEHHS, MOHOMED, IMOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHMS; TEOPUHU, 3aKOHBI (mepuomudeckuii 3akoH J[. WM. MenaeneeBa, Teopusi CTpOCHUS
oprannyeckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHS MAacChl BEMIECTB, 3aKOH



COXpPAaHEHHS U INPEBpALICHMs] DSHEPTUM NPU XUMHYECKHX pPEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XWUMHH, MHPOBO33PEHUECKHUE 3HAHMS, JIEKAIIME B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHYECKHMX SIBICHMH; MPEICTaBICHHUS O  MEXaHU3Max
XUMHUYECKUX PEAKIUi, TEPMOJMHAMUYECKMX U  KUHETUYECKUMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHHs, O B3aMMHOM BIMSHHM aTOMOB W IPYINI aTOMOB B MoOJIeKyJlaX (MHIYKTHUBHBIH
u me3oMepHbIid dhdexThl, opueHTanThl [ u Il pona); gakronorundeckue cBEACHUS O CBONCTBAX,
cocTaBe, IMOJYYEHMH M O€30MacCHOM HCIOJIB30BAaHUU BAXKHEHIIMX OPraHMYeCKHX BEIECTB
B OBITY M MPAKTUYECKOW NEATEILHOCTH YE€JIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOACTBA METAHOJIA, IEpepadOTKU HEPTH);

3) cpopMHpPOBAaHHOCTHP yYMEHHH: BBIABIATH  XapakTepHbIE TPU3HAKKA  IOHSATHIA,
yCTaHaBIMBaTh MX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHS IPU ONMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKHUX COCIHHECHMIA;

4) chopMHPOBAHHOCTh YMEHUM: UCIOIB30BAaTh XUMUUYECKYIO CUMBOJIUKY JJISi COCTABICHUS
MOJICKYJISIDHBIX U CTPYKTYPHBIX  (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (opmMyl
OpPraHMYECKUX BEIIECTB, COCTABJIATh YpPaBHEHUS XHUMHUECKHUX PEaKIMil U pacKpblBaTh HX
CYUIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUN  IMOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OanaHca STHX peakiyil, peakuuié MOHHOrO OoOMeHa IyTéM COCTaBICHHS WX
MIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUMN; W3rOTAaBIMBATh MOJIEIN MOJIEKYJ OpraHMYeCKHX
BELIECTB JUISl WIUTFOCTPALUN UX XMMHYECKOI'0 U IIPOCTPAHCTBEHHOTO CTPOEHUS;

5) cpopMUPOBAHHOCTb YMEHHMI: YCTaHaBIMBAaTh IPUHAIICKHOCTb  HU3YyUEHHBIX
OpPraHMYECKUX BEIECTB IO HX COCTaBYy M CTPOCHHMIO K OINpeAeNEéHHOMY KIaccy/TpyIe
COeJIMHEHUI, JaBaTh UM Ha3BaHMA MO cucteMaTnueckoil HomeHkiarype (IUPAC) u npuBoauTh
TPUBHMAJIbHBIE HA3BaHUS JUIA OTIENbHBIX HNpPEICTaBUTENICH OpraHMYeCKHX BELIECTB (ITHUIIEH,
alleTUIEH, TOJYOJ, TIMLEPHH, dTHIEHIIMKOIb, (peHo, hopMalbAeru, aleTaibIeru, aleToH,
MypaBbHHAsl KUCJIOTA, YKCYCHasl KACJIOTa, CTEAPUHOBAs, OJEHUHOBAsI, MMAJIbMUTUHOBAs KHUCIIOTHI,
[VIMLMH, aJlaHuH, MajbTo3a, (PYKTO3a, aHWJINH, TUBUHUJI, U30IPEH, XJIOPONPEH, CTUPOI U Jp.);
6) cOopMHpPOBAHHOCTH YMEHHUS ONPENENATh BUJ XHMHUYECKOM CBS3M B  OpPraHMYECKHX
COEMHEHMAX (KOBAJIEHTHAs U MOHHAs CBS3b, G- U M-CBSI3b, BOJOPOAHAS CBSI3b);

7) chopMHUPOBAHHOCTh YMEHHUS NMPUMEHSATH MOJIOKEHUS TEOPUU CTPOEHUS OpPraHMYECKUX
BemiectB A. M. bytiepoBa /i 00BsICHEHUS! 3aBUCUMOCTH CBOWCTB BEILECTB OT MX COCTaBa
U CTPOCHMUS;

8) chopMUPOBAaHHOCTH YMEHMH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PUIUUECKUE
U XUMHUYECKHE CBOMCTBA THUIIMYHBIX IPEACTABUTENIECH Ppa3IMYHBIX KJIACCOB OPraHMYECKHX
BEUIECTB: QJKAHOB, LMKJIOAJIKAHOB, aJKEHOB, aJKaJUEHOB, AaJKUHOB, apOMaTHYECKHX
YTJIE€BOIOPOOB, CIUPTOB, albJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOMKHBIX
3¢uUpOB, )KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, JH-
Y TIOJIUCaxXapyui0oB); WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMHA C UCTIOIIb30BaHUEM CTPYKTYPHBIX (GOpMYIT;

9) chopMHUpOBaHHOCTH YMEHMS MOJTBEPXKJIAaTh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIMOCOOHOCTH OPraHUYECKHUX COEIMHEHMH OT KpaTHOCTH M TUIIA
KOBAJICHTHOM CBSI3U (G- U M-CBS3M), B3aMMHOIO BJIIMSHUS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIax;
10) chopMuUpOBaHHOCTH YMEHUS XapaKTEPHU30BaTh HCTOYHUKHU YTIJIEBOJIOPOTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, Yroyib), CIIOCOOBI €r0 MEePepadOTKU M MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;



11) chopMUpOBaHHOCTH BIAJEHHUS CHUCTEMOH 3HAaHMH O €CTECTBEHHO-HAYYHBIX METOAaxX
MO3HAHWS — HAONIOJCHWH, W3MEPEHUH, MOJCIMPOBAHUH, HKCIEpUMEHTE (peallbHOM
U MBICIIGHHOM) M yMEHHS HPUMEHSTH 3TH 3HAHHS;, C(POPMUPOBAHHOCTH YMEHUS HPUMEHSTH
OCHOBHBIE OIIEPALIUMA MBICIUTENBHON JESITENIPHOCTH — aHaJIM3 M CHUHTE3, CpaBHEHHE,
0000111eHNe, CUCTEMATU3alUI0, BBIABICHUE NPUUYUHHO-CIEACTBEHHBIX CBS3€d M U3y4YCHMS
CBOMCTB BEILIECTB U XUMHUYECKHX PEAKLIMIA;

12) chopMUPOBAaHHOCTb yMEHHUH: BBIABIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHHUM
C IOHATHUAMHU U MPEACTABICHUSAMH JPYIMX €CTECTBEHHO-HAYYHBIX IPEIMETOB s Oosee
OCO3HAHHOT'O NOHMMAaHHUS CYIIIHOCTH MaTepUaIbHOrO €IMHCTBA MUPA; UCIIOJIb30BaTh CUCTEMHBIE
3HAHUA 110 OPraHUYECKOM XHMMHU Uil OOBSCHEHUS U IPOrHO3MPOBAHUS SIBICHHMM, MMEIOLIUX
€CTECTBEHHO-HAYUYHYIO IIPUPOAY;

13) chopMupoBaHHOCTH YMEHHIA: MPOBOAWUTH PACUYETHI MO XUMHUYECKUM (GopMyiIaM H
YPaBHEHMSM XMMHUYECKHX PEAaKLUH C HCHOJIb30BAHUWEM (PU3UUECKUX BEIMUYUH (Macca, 00BbEM
ra3oB, KOJHMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUI0O XUMHUYECKOH (hOpMyIbl BELIECTBA 110 W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

14) cpopmMupoBaHHOCTb YMEHUMH: NPOrHO3UPOBATh, AHAIM3UPOBATH M  OLIEHUBATH
C TIO3WIMH SKOJIOTUYECKOH Oe30MacHOCTH MOCIEACTBHS OBITOBOM UM IMPOM3BOJICTBEHHOM
NeSITeTbHOCTH YeNIOBEeKa, CBA3aHHOW C Tepepa0OTKOIl BEIIECTB; HCIOJIb30BATH IOJTyYCHHBIC
3HAHUA JUISl IPUHATHS TPAMOTHBIX PELICHUN TPOOJIEM B CUTYalUsX, CBSI3aHHBIX C XUMHUEI;

15) chopMupOBaHHOCTH YMEHHI: CAMOCTOSTEIBHO IIJIAHUPOBATh U MPOBOAUTH XUMHUYECKUI
HKCHEPUMEHT (IOJTY4YEeHUE U U3YYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEaKIH
YIJI€BOJOPOAOB PAa3JIMYHBIX KJIACCOB U KUCIOPOJCOJEPKAIIMX OPraHUYECKUX BELIECTB,
pelieHre  SKCIEePUMEHTANbHBIX 337ad IO  paclo3HABAaHUIO OPraHUYECKHUX  BEIECTB)
C COONMIOJeHMEM TMpaBHJ 0€30MacHOro oOpalleHus ¢ BeulecTBaMH U Ja0OpaTOPHBIM
o0opynoBaHuemMm, (HOpMyIHpPOBaTh L€lIb HCCIENOBAHMS, MPEICTABIATh B pa3iudHOil (opme
pe3yNIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

16) chopMUPOBAHHOCTb YMEHHUMH: COOJIIOJATh NpPaBHUJa AKOJIOTMYECKU 1eJIeco00pa3HOro
MOBECHUS B OBITY U TPYJOBOW JESATENBHOCTH B LENSAX COXPAaHEHUS CBOEro 3J0pOBbs,
OKpY’KaIoIlel NPUPOJHOW Cpeapl M JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA; OCO3HABATh
OMACHOCTb TOKCHUYECKOIO JECMCTBHMS Ha >KUBBIE OPIraHMU3Mbl OIPENEIEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMasi cMbicn nokaszarens [11K; ananu3upoBathk 11€71€CO00pa3HOCTh MPUMEHEHHS
OpPraHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOILEHUS PUCK-
0JIb3a;

17) chopMupOBaHHOCTh YMEHHI: OCYIIECTBIIATH IEJICHANIPABICHHBIM MOMCK XUMHYECKOU
nH(pOpMallMK B pa3UYHbIX HCTOYHMKAX (HayyHas M YydeOHO-HayudHas jurteparypa, CMU,
WnTepHer u 71p.), KpUTUYECKU aHAIM3UPOBATh XUMUUECKYIO0 HHPOpMAIUIO, IiepepadaTbiBaTh €€
U HCIIONb30BaTh B COOTBETCTBHM C ITOCTABICHHOHN yueOHOH 3a/1aueid.



2. Copep:kaHue 3J1eKTHBHOT0 Kypca

BBenenme. IlpaBuna texuuku Oe3omacHocTH. OcHOBHOE abopaTtopHOe
obopynoBanue. 3HAKOMCTBO ¢ 000pyIOBaHUEM JIA0OPATOPUH.

[Ipaktnueckass pabora Nel. OcoOEHHOCTH OpPraHWYECKHX BEIECTB
(6e3omacHbIe METOABI PAOOTHI C TOPIOYMMU BEIIECTBAMH).

Tema 1. V¥YrueBogopoabl KauecTBEHHBIH  DJIEMEHTHBIA  aHAU3
OpPraHUYECKUX COEAMHEHHH (KaueCTBEHHOE OIpe/esIeHHe YIiepoaa, BOA0Poaa, XJopa,
ceprl). Knaccudukanus, cTpoeHne 1 HOMEHKJIaTypa yrieBofopoaoB. JlabopaTopHbie
CIOCOOBI TOYYEHHUS YIJICBOJAOPOAOB. XHUMHUYECKHE CBONCTBA M HWACHTU(DHUKAIHS
yriaeBooposoB. IIpuponHble HMCTOYHMKM — YriieBOJOpooB. OKTaHOBOE YHCIIO
Pa3IMYHBIX AIKAHOB (PKOJOTHUYECKUE MPOOJIEMBI, CBS3aHHBIC C TOILIMBOM, Pa3IHMBaMHU
HedtH).

[Ipaktuyeckas pabora Ne2. KauecTBeHHOE oOIpeneneHue yriepoja,
BOJIOPO/1a, XJIOPA U CEPbl B OPraHUUYECKUX COCIUHEHUSX.

IIpaktuyeckas pabGora Ne3. MojenupoBaHue CTPYKTYpbl alIKaHOB M UX
HOMEHKJIaTypa (CBsI3b CTPOCHHMS M CBOMCTB BEIIECTB)

[IpakTuueckast pabora Ned4. [lonmyueHne U XMMHUYECKHE CBOWCTBA aJIKaHOB
(MeTaH KaK 3KOJIOTM4YEeCKH 0€30I1aCHOE TOILIIUBO).

[IpakTuueckas padora NeS. Cunte3 OpomaTaHa.

IIpaktuyeckas pabora Ne6. [lomyueHue oTuiIeHa M €ro CBOWCTBA.
IIpaktuyeckas pabora Ne7. [TomyueHue arieTusiaeHa 1 ero CBOMCTBA.

Tema 2. Kwuciaopoacoaep:kamme  OpraHM4yecKue  COeJMHEHMS
Knaccudukanusi, HOMEHKIATypa M CTPOCHHME KUCIOPOJCOJEpKAIUX OPraHUYEeCKUX
coeauHeHuil. OcHOBHbIE TaOOPAaTOPHBIE CIIOCOOBI MOTYYEHNU U XMMUYECKHE CBOICTBA
KHCIIOPOJICO/IEPKAIIMX ~ OPraHWYEeCKUX  COEAMHEHWH  (COUPTOB,  albJIETHJIOB,
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB).

[IpaxTuueckast padota Ne8. CBoiicTBa 0JHOATOMHBIX CIUPTOB (BO3/IEHCTBUE
Ha ’)KMBBIE OPTaHU3Mbl HU3IIUX CIUPTOB).

[Tpaktuyeckas paGora Ne9. KauecTBeHHblIE peaklUUMHd HAa MHOTOATOMHBIE
cupThl U (eHOJbl (PKOJOrMyYecku Oe3omacHble MaTepualbl Ha OCHOBE (peHoua,
BO3/JICHICTBUE HA OPraHU3Mbl STUJICHIJIUKOJIA).

IIpaktuyeckas pabora Nel(O. Anbaerunsl (usznosornyeckoe BO3ACHCTBUE
QJTBJICTHUIOB).

[IpakTnueckass pabora Nell. V3yueHue CBOMCTB KapOOHOBBIX KHCIIOT
(6e3omacHOe 0OpaIeHre ¢ YKCYCHOM KUCIIOTOM).

[Ipaktnueckass  padora  Nel2. [Tonyuenne  CIOXHBIX  A(UPOB.
Crnenuduueckue CBOMCTBa MypaBbUHOW KUCIOTHI (IPUMEHEHHE CIOXKHBIX 3(UPOB B
MULIEBON TPOMBIIIJIEHHOCTH).

[Ipaktuyeckas pabora Nel3. CBoiicTBa BBICIIMX KapOOHOBBIX KHCIOT.
[Ipaktuyeckas pabGora Nel4. CpoiicTBa MbUIa (HapyIIEHUS SKOCHUCTEM IpHU
BO3/ICHCTBUU MBUIBHBIX PACTBOPOB).

[Ipaktrueckas padora Nel5. T'maponus xupoB (NpeBpalieHUE >KUPOB B
YKUBBIX OPTaHU3Max).



[Ipaktuyeckas pabora Nel6. CucremaTHueckuil KayeCTBEHHBIH aHAIU3
HCKYCCTBEHHBIX ITOJIMMEPOB.

Tema 3. VYrueBoabl. Asorcoiep:kaliue OpraHuvyecKkue coeJUHEHHS
Knaccudukanus, crpoeHne u CcBOHCTBa yriaeBoaoB. Kiaccudukamms, cTpoeHHE U
CBOMCTBAa a30TCOJEPKAIUX OPraHU4ecKuX coenuHeHuil. I[IpupoaHble HOTUMEPHI.
[Ipaktrueckas pabora Nel7. CBolicTBa TIFOKO3BI W caxapo3bl (OMoJoTHuYecKas
3HAYUMOCTD TUIFOKO3BI U CaXapo3bl).

[Ipaktrueckas padota Nel8. CBoiicTBa kpaxmaia.

[Tpaktuyeckas padora Nel9. IBeTHbie peakiiuu OEIKOB.

3. TemaTuueckoe IJIAHUPOBaAHUE

Ne Tema Kox-Bo yacoB

n/n

1 BBenenue 2

2 YrneBoaopoast 18

2.1 [IpenenbHbIe YTIE€BOAOPOIBI

2.2. HenpenenbHbie yriieBoopoasl

3 Kucnopoacoaepxaniue 22
OpraHMYECKUE COCTUHCHUS

3.1 CrnupThl, aJIbAETU/IBI U KETOHBI

3.2 KapOoHOBBIE KHUCIIOTHI

4 YrieBoapl. A30TcoaepxKaiine 20
OpraHUYECKHEe COCTUHEHUS
Peseps 2
Htoro 64

Omuem no npaxmuueckoil padome BHITIONHIETCS B paboueii TeTpajy.
Oo0pa3sen padoyeii TeTpagu

[IpakTuyeckas padora Ne...
HasBanune onbiTa
YpaBHEHHE peaKInH, OMTUCAHNE TIPUOOPOB
Habmonenus
OOBsicHEHHE TIPOUCXOISIINX SBICHUN

4. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JMCHUIIJINHbBI

IMomemenus u o6opyaoBanue

[Tomemienuss — yueOHbIEe ayIUTOPHM JUIS MPOBEACHUS Y4YEOHBIX 3aHITHUN, OCHAIEHBI
000py/I0BaHUEM U TEXHUUYECKUMHU CPEICTBaMU 00yUEHUSI.

OdopynoBanne

Xumudeckas jgabopaTopuss BMECTUMOCTBIO 15 dYenmoBek ¢ J1abopaTOpHBIM OO0OpPYAOBaHUEM:
BBITSDKHBIE IKA(BI, TPUOOP IS AJIEKTPOIM3a COJeH, MITUTKU JabopaTopHble (4 1IT.), BOJSHBIC




6anu, nentpudyra, Beimpsamurens B-24, mxad cymmnsabiii HIC-80-0, BakyymubIi Hacoc HBP-
1., TepMOMETp AJIEKTPOHHBIN, OaHss KoMOWHHUpoBaHHas JaboparopHas BKJI , Beckl yueOHBIC
nabopaTtopHble AekTponHbie BYJI-50

3, TocKa JUis CYIIKH XUM. TIOCYIbl, BECHl TEXHUUECKHUE, TUTUTKH Ja0opaTopHbIe, BOASHbIC OaHM,
mydensras neus CHOJL, pedpaxtomerp, Bogonarpesarens, OHAUS SC-6010, Becsr «Acculad
VIC-300d3», Habop aMmuHOKHCIOT, KoMITbIoTephl Celeron, konupoBansHbIi anmapar Canon
6317, BBITSDKHBIE TIKA(DHI.

Texnuveckue cpeacTBa 00yueHust

KomnbroTepHas TexXHUKa, MOAKIOYEHHas K cetu « HTepHeT»

JleMOHCTpaLnnoHHOE 000pyI0BaHHE, YUeOHO-HATIISIHBIE TOCOOUS, XUMUUECcKas OCya,
XUMHUYECKHE PEAKTUBBI.

5. Jluteparypa:

JJIS1 YYUTENs:

1. Xumus. [Iporpammer o0mieo0pa3oBarenbHbIX yupexaenuii. M.; [Ipocsemenue — 2020..

2. Xumus. [Iporpamma yrinybnensoro uzydenus st 8-11 kinacco. Kemeposo. — 1995.

3. l'abpuensu, O.C., Mackaes, ®.H., [lonomapes, C.1O.; Tepenun, B.1. Xumus 10 knacc.
YueOuuk 11 061eodpa3zoBaTenbHbIX yupexxaeHuil. [Ipodunbheiii ypoBens. M.; - lpoda. 2016.
4. I'muuka, H.JI. O6mas xumus. YueOHoe mocoOue sl HEXUMUYECKUX CIIEIUaIbHOCTEH BYy30B. JI.;
Xumus. — 1987.

5. Ilotanos, B.M. Oprannueckas xumusi. M.; IIpocsemienne.- 1992.

6.Xomuenko, I'.I1. [Tocobue nis mocrynatomux B By3bl. — M.; HoBast BostHa. 1996.

JJIS1 00y4aAIO M XCHA:

1. 'abpuensn, O.C.; Mackaes, @.H.; [Tonomapes, C.1O.; Tepenun, B.M. Xumus 10 kiacc.
VYuebnuk 1 o0reoOpa3zoBarenbHbIX yupexaeHui. [lpodunbnstit yposens. M.; poda. 2016.

2. I1getkoB, JI.A. Opranuueckas xumus. YueOnuk s 10 kinacca. M.; IIpocBemnienune. 1988

Paszpa6orumk: nouent xadenpst EH/ 1IN UT'Y Uctomuna E.E.

Hacmosuwas npocpamma ne mooicem Ovimb 60cnpouzsedena Hu 8 Kakou ¢gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.



