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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma 10 TPOGUIBHOMY JJIEKTHBHOMY KypCcy «XHMHYECKUN
NpaKkTUKyM» Ha ocHoBe @DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0
obpazoBanun B Poccuiickoit deaeparun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
dbenepaibHON  00pa3oBaTENbHOW MpOrpaMMmbl cpeaHero obmiero obpazoBanusa(DPOIl
COO), mpencrapieHnbix B deepaibHOM rocyAapCTBEHHOM 00pa30BaTEILHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenojnaBaHus y4eOHOro TmpeaMeTa «XuUMHS» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit ®exnepanuu, peanu3yromUX OCHOBHBIE
oOpa3oBareyibHbIE MPOrpaMMbl, M OCHOBHBIX TOJNIOkKEeHUN «CTpaTeruu pa3BUTHUSA
BocriutaHusi B Poccuiickoit ®eneparuu Ha nepuon no 2025 roma» (Pacmopspkenwue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.), Ilporpammbl 3JI€KTHBHOTO Kypca
«Xumnueckui npaktukym». ABrop I'.A. BnoBenko. OkcneptHoe 3axmtouenue ['OY 10
«Pecypcubiit nientp» r. HoBokyitosimeBcka ot 01.02.2011r, Ilonoxenus o ¢opmax,
NEPUOJUYHOCTH M TMOPSAKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXYTOYHOU
aTTecTallui OOyYarolMXCcsl TOCYJAPCTBEHHOTO OIOKETHOr0 00I111e00pa30BaTeIbHOTO
yupexxkaenuss  Camapckoil — obOiact  cpegHel  oOleoOpa3oBaTEeIbHOM — IIKOJIBI
«OO0pa3oBarenpHblii UEHTp» I.I.T. PomuHCKHMI MyHUIIMDAIBHOTO pailoHa Boskckuit
Camapckoii obnactu, [lonoxenust o paboueil mporpaMMe 1o yueOHOMY IMpeIMETY, KypcCy,
MOAYJIIO M TEMAaTHUYeCKOMY (IMOYpOYHOMY) IUIAHUPOBAaHUIO B TOCYJAapPCTBEHHOM
Oro/KeTHOM  001IeoOpazoBaTeIbHOM — yupexkaeHuun (Camapckoil o0JacTh  cpenHen
obmieoOpa3zoBatenpbHO  mikojie  «OOpa3oBaTeNbHBIM  HEHTpP» IM.I.T. PomumHCKHI
MyHHUIUTIATBHOTO paiioHa Bomwkckuit Camapckoit o0macTu.

[Iporpamma »7eKTUBHOTO Kypca «XUMUYECKUN MPAKTUKyM» pa3zpaboTaHa C IENbI0
MOCTPOCHUSI  yNAaYHbIX  WHJUBHAYaJIbHBIX  0Opa30BATENbHBIX  TPACKTOPUM  JJIs
oOyuvaroruxcst 10 KiaccoB, KOTOpBIE CHENald CBOM BBIOOp HM3Y4YEHHS XWMUU Ha
yriayOJ€HHOM YpOBHE.

JIaHHBIN KypC HUIIEMHO W COAEPKATEIBbHO CBSI3aH C MporpamMMor Kypca xumuu 10
kiacca O.C. T'abGpuensiHa U SIBISETCS €r0 METOJWYECKUM JOMOJHEHUEM, HO MOXKET
COMNPOBOXKAATh Y4eOHBIN MPOLIECC, OCYHIECTBISEMBIN MO APYTUM IPOrpaMmam.
enp kypca: apdexTrBHAs MOATOTOBKA OOYYAIOIIUXCSA K MPOMEKYTOUYHOM M HMTOrOBOMU
aTTecTalluy I10 XUMUHU.
3agauu Kypcea:

e yriybJeHue u 00001IeHre 3HaHU 00y4aroUIMXCcs M0 KypCy OpraHMuecKOl XUMUWU;
e (opmMupoBaHHE U COBEPIICHCTBOBAHME YMEHUN W HABBIKOB IO PEIICHUIO 33JIaHUN
Kypca OpraHM4ecKol XuMuu;
® pa3BUTHE NO3HABATEIBHBIX M WHTEJUIEKTYaJbHBIX CIOCOOHOCTEW OOYy4YaroIIMXcs,
YMEHUS CAMOCTOSITENIbHO TPUOOPETATh 3HAHUS.
Kypc npennasnauen ans oOyuatomuxcst 10 kinaccos. Beero 17 yacos.
B COIEpKaHUM  Kypca  NpPEJICTaBIE€Hbl TP  TEMBL «YTIIeBOJIOPOIBI»,
«Kucnoponacoaepxane OpraHM4EeCKUE BELIECTBa», «A30TCOAEp)KAIIUME OpPraHUYECKUE
BeniecTBay. OTanuue cofepaHus JAaHHOTO Kypca OT MporpamMMbl yriyOJaEHHOTO YPOBHS
COCTOMUT:



B yrayOJeHWH 3HAHUW 10 B3aUMHOMY BIMSHHIO aTOMOB B  MOJEKYJax
OPraHMYECKHUX BELIECTB, II0 COCTaBJICHHIO YPAaBHEHUW OKHCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKIUI B OPraHUYECKOW XUMHUH;

B 0oJiee JETAJIbHOM 3aKPEIJICHUM YCBOECHHBIX TEOPETUYECKUX 3HAHUU Ha
MPAaKTUKE Yepe3 pElICHHE pa3IMyHOro BUAA 3aJaHUM M 3a1ad, 4YTo,
HECOMHEHHO, HEOOXOIUMO MpPH HU3YYEHHH MHOTO000pPa3HOro (aKkTHIECKOTO
MaTepHasa KIaccoB OPraHUYECKUX BEILECTB.

N3ydenne npouiabHOTO AJIEKTUBHOTO Kypca «XUMHUYECKUN MPAKTUKYM» MPEIroaraet
peanu3aluio TakKuX OOLIMX IesIel XUMHUECKOro 00pa3oBaHus, Kak:

OCBOCHHME CHUCTEMbl 3HAHUMU, JIEKAIIMX B OCHOBE XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHJaMEHTAJIbHBIX MOHSATUN, 3aKOHOB H
TEOPUN XUMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU BEILIECTBA HA PA3HBIX
YPOBHSIX;

(dbopMHpoBaHrE Yy OOYYalOIIMXCS OCO3HAHHOTO IMOHUMAaHHSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHWUU JJIs1 OOBSCHEHUS KIIOYEBBIX HMJIed U MpoOJemM
COBPEMEHHOU XUMUH, I OOBSICHEHUSI U TPOTHO3UPOBAHUS SIBJICHUM, HMEIOITUX
€CTECTBEHHO-HAYUYHYIO PUPOLY;

yIiyOJIeHUuE MPEeACTaBICHUNA O HayYHBIX METOJaxX MO3HAHUS, HEOOXOIUMBIX st
NpUOOPETEHUS YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBSICHEHHS
XUMUYECKUX SBJICHUM, HMMEKIINX MECTO B NPUPOJE, B NPAKTHUUYECKOM
JEATEIIbHOCTH U MOBCEAHEBHOM KU3HMU.

B mnane peammzanmu mepBOOYEPEIHBIX BOCIUTATENBHBIX W Pa3BUBAIOMUX (DyHKIMN
LEJIOCTHOM CHUCTEMBl CpEJHEro oO0IIero oOpa3oBaHUS MPU HM3YYEHUH MPOQPHUIBHOIO
3JIEKTUBHOI'O Kypca, KaKk U Kypca XUMUHU Ha yTiayO0IEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh
IpUOOPETAIOT TaKUe 1NN U 331a4H, KakK:

BOCIIUTAHUE YOEKIEHHOCTU B TO3HABAEMOCTH SIBJICHUI MPUPOJbI, YBAKEHUS K
MPOIECCY TBOPYECTBA B 0OJACTH TEOPETHUECKUX W MPUKIATHBIX MCCIICIOBAHUN B
XUMHUH, (HOPMHUPOBAHHE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMHN K OOYYEHHUIO M NO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHUIO Ha OCHOBE YCBOGHUS OOIIICUeI0BEUECKUX IIEHHOCTEIH;
pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIJICKTYalbHBIX M TBOPYECKUX
criocoOHoCcTeM oOydaronuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIIBHOTO OTHOIICHUS
K camMo00pa30BaHUIO W HEMPEphIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHON
npodeccCHOHaNbHOM M OOILIECTBEHHOW  JI€ATEIbHOCTH,  OTBETCTBEHHOI'O
OTHOIIICHHS K CBOEMY 37I0POBbIO U TOTPEOHOCTH B 3I0POBOM 00pase KU3HH.



COJIEP)KAHUE OBYYEHHUSA NPO®UJIBHOIO KYPCA «XUMHWYECKHI
HPAKTHUKYM»

Tema 1. Yriuesoaopoasl (3 yaca)

OCOOEHHOCTH ~ XMMHYECKOIO M 3JEKTPOHHOTO  CTPOEHUS  ALMKINYECKUX
yrieBoaopoaoB. OCOOEHHOCTH XMMHUYECKOTO U 3JIEKTPOHHOIO CTPOEHUS LUKINYECKHX
YIJIEBOAOPOAOB — IMKJIOAJIKAHOB, apeHOB. Peakuuu, XxapakTepu3ylOIIME OCHOBHBIE
CBOICTBa M CHOCOOBI MOJyYEHUs! YIIeBOAOPOAOB. OKUCINUTENBHO — BOCCTAHOBUTEIIbHBIE
peakuuu C ydacTUEM YIJIEBOJOPOAOB. Peakumu, MOATBEpPXKAAIOIIME B3aHUMOCBS3b
Pa3IMyYHBIX KJIACCOB YIJIEBOAOPOIOB. PacueTrbl B OpraHMYecKOdl XHMHUU C y4acTHUEM
YTJIEBOAOPOOB.

Tema 2 Kuciopoacoaep:xamue opranudeckue BemecTna (7 4acoB)

Peakuuu, xapakTepu3yronge OCHOBHbIE CBOMCTBA M CIIOCOOBI MOJyYeHUsI CIIUPTOB
u (eHonoB. Peakiuu, xapakTepu3yrollde OCHOBHBIC CBOMCTBA W CIIOCOOBI TMOIYUYCHHS
crupToB M (PeHosioB. OKUCIUTEILHO — BOCCTAHOBUTENIBHBIC PEAKIIMU C Yy4acTHEM
KUCJIOPOJCOJIEpKAIUX ~ OpPraHMYeCKuX  BemecTB.  Peakinuu,  NOATBEpXKAArolIne
B3aMMOCBSI3b  PA3JIMUHBIX  KJIACCOB  YIJIEBOJOPOJOB M KHUCJIOPOICOACPKAIIUX
OpPraHMYeCKUX  BemiecTB. PacyeThl B OpraHMYecKOM XUMHUU C  y4acTHEM
KHUCJIOPOJICOJIEPKAIUX OPraHUuYECKUX BEMIECTB. PellieHne 3KcrnepuMeHTalbHbIX 3a1a4.

Tema 3 A3oTconepxkammue opranudeckue BemiecTsa (7 4acoB)

Peakuun, moATBep:KAarOllMe€ B3aUMOCBSI3b Pa3UYHBIX KIACCOB YTIIEBOJIOPOJIOB,
KHCJIOPOACOJIEpKAMX U a30TCOAEPIKAIUX OpraHMYeCcKuX BemiecTB.  PacueTsl B
OpraHMYeCKON XUMUU C YYACTHUEM a30TCOJAEPKAIIUX OPIraHUYECKHUX BEIIECTB.

IUIAHUPYEMBIE  PE3YJIbTATbBI ~ OCBOEHMUSI  IIPOTPAMMBI  TIO
[TPOPUIILHOMY SJIEKTUBHOMY KYPCY «XUMHUYECKUN [IPAKTUKY M»
(COCTABJIEHBI HA OCHOBE IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHMS
[TIPOT'PAMMBI 110 XUMUWU HA YIJIYBJIEHHOM YPOBHE CPEJHEIO OBLIEI'O
OBPA30BAHIS)

JIMYHOCTHBIE PE3YJIbBTATbBI

B coOTBETCTBUU C CUCTEMHO-AESATEILHOCTHBIM MOJX0JA0M B CTPYKTYpPE JTUUYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS MpeaMera «XUMUsS» Ha YPOBHE CpeIHero o0umiero oOpa3oBaHUs
BBIZICJICHBI  CJIEAYIOIIME COCTaBIIAIONIME: OCO3HAHUE OOYyYalolMMHUCS POCCUHUCKOU
rpaXIaHCKOM HUJEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHHI0; HAJIMYMe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pyKOBOACTBOBAThCS MPUHATHIMU B OOLIECTBE MpaBUIaMU M HOpPMaMu



MOBEJCHUS; HAJIMYHUE MPABOCO3HAHUS, YKOJOTHUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTH
LETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIluyHOCTHBIE ~ pe3ynbTaThl ~ OCBOEHUS  mpeaMera  «XUMHS»  OTpa)karoT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JESATEIBHOCTU
oOyyJarouuxcs B mpolecce peaim3auy o0pa3oBaTeIbHON NeITeTbHOCTH.

JIluyHOCTHBIE ~ pe3yibTaThl ~ OCBOEHUA  HOpeaMeTa  «XUMHS»  OTPaXaroT
c(hOPMHUPOBAHHOCTh  OMbBITA TIO3HABATEIHLHONM W  MPAKTHYECKOW  JCATEIHHOCTU
oOyyJaronuxcsi B Mpoliecce peanusaiiuy o0pa3oBaTeNbHON ASSTENbHOCTH, B TOM YHUCIE B
YacCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUSI OOYYaIOIMMUCSA CBOMX KOHCTUTYIIMOHHBIX TIpaB MU OOS3aHHOCTEH,
YBaKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS O COLMAIIbHBIX HOPMAaX W MPaBHJIaAX MEKIUYHOCTHBIX OTHOIIEHUHN B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIBHOCTH MPU CO3JaHUU YUYEOHBIX
MPOCKTOB, PEIICHUH YYEOHBIX U TO3HABATEJIbHBIX 3aJlay, BBIMOJHEHUU XHUMHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH MOHWUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHON JEATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HaCJIEAUI0 OT€UECTBEHHOM
XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MIPAKTUUECKOTO MPUITOKEHUS
XUMUHU, OCO3HAHUSI TOTO, YTO JAHHBIC HAYKH €CTh PE3yIbTaT JUIMTEIbHBIX HAOJI0ICHUIA,
KPOTOTJIMBBIX KCIIEPUMEHTATBHBIX MOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU M MOCIEAYIOLIEM aHalIu3e
uH(OpMAITUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTyalldd, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApPHUUIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 310pOBOTO M Oe30macHoro odpasa KU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U MICUXUIECKOMY 370POBBIO;

COOMIONIeHNsT TIpaBWJ  0€30MacHOTO OOpalieHWs] ¢ BEImEeCTBAMH B OBITY,
MOBCEIHEBHOM KU3HH, B TPYAOBOMN AEATEIBbHOCTH;

MOHUMAaHUSl LEHHOCTH MPAaBWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIKNX 3I0POBbIO U KU3HU JIIOAEH;



OCO3HAHMS TIOCICACTBUI W HENPHUSATUS BPEIAHBIX TMPUBBIYEK (ymoTpeOiIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JESTEIHHOCTH,
0O0I1IECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JACSATEIBHOCTH;

YCTAaHOBKM Ha AKTHUBHOE Y4YaCTHME B PEHICHHM MPAKTUYECKHX 3a/a4 COLHATbHOMU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUIO Tpodeccuil pa3iuyHOro pojia, B TOM YHUCIE
Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMUBHUAYAJIBHOW TpPaeKTOpuUU OOpa3oBaHUS,
Oynymieil npodeccuu HW peanu3ali COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKH  11€JIeCO00pa3HOTO  OTHOIICHUS K MPUPOJE KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU HA 3EMIIE;

MOHMMAHUSl  TJIOOAJIBHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM,  BIMSHUSA
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MMPUPOJIHOU U COLIMATIBHOW CPEJIbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOIb30BaHUSA JOCTHXKEHUW XUMHHM JUISl PEHICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHS IEHUCTBUM, MNPUHOCAIIUX BPEA OKPYKAIOIIEW NPUPOIHOU
cpene, YMEHHsI TMPOTHO3WPOBATh HEOJArOMPHUSATHBIE HKOJIOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U IPEAOTBPALLATh UX;

HAJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBILIIEHHUS, IKOJIOTMYECKON KYJIbTYpPBhI, OIbITa
JESITEIbHOCTH 3KOJOTHUYECKOW HAIPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHON W COIMAIbHOW MPAKTHUKE, CIIOCOOHOCTH W YMEHHS
aKTUBHO MIPOTUBOCTOSTH UEOJIOTUH XeMOhoOHH;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU M
0OI1IECTBEHHON TPAKTUKH;

MOHUMAaHUS CrielM(UKU XUMUU KaK HayKd, OCO3HaHHS €€ posid B (GOPMUPOBAHUU
paIMOHAIBHOTO HAYYHOTO MBINIIEHUS, CO3JaHUW IIEJIOCTHOTO TMpPEACTaBICHUsT 00
OKPYXamlEM MHUpPE KaK O €IMHCTBE NMPUPOALI M YEIOBEKA, B IO3HAHHU MPUPOIHBIX
3aKOHOMEPHOCTEN U PeIIeHUH MPOOJIEM COXPaHECHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAYMMOCTU XUMUHU JJIsl COBPEMEHHOMN ITUBUIIM3AIUU: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH W BaXXHOM POJM B CO3JaHWH HOBOW 0a3bl
MaTepUaNTbHONW KYJIBTYpPhI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTONYHBOTO Ppa3BUTHUS
YEJI0BEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBON U AKOJIOTHIECKON 0€30MacHOCTH, B
Pa3BUTHUU MEIUIMHBI, OOECNEYEeHUH YCIOBHM YCHEIIHOTO TpyJda M 3KOJIOTMYECKH
KOM(OPTHOM >KHU3HU KaXA0T0 YjeHa OOIIeCcTBa;



€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: IMOHHUMAaHUs CYUIHOCTH METOJIOB IO3HAHUS,
UCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCIIOIL30BATh MOTy4aeMbIe 3HAHUS
JUIsl aHaiu3a U OOBSCHEHUS SIBIICHUM OKPYXAIOIIero MuUpa U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHUS JleJaTh 0OOCHOBAHHBIE 3aKIIOUEHHUs HAa OCHOBE HAay4HbBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IeJIbI0 TIOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BaTh XMUMHYECKUE 3HAHUS [JIS PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATEIIbCKOU IEATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUW MO XHMHH B COOTBETCTBHUU C >KHU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B pa3IM4YHbIX cdepax npodecCHOHATBHON
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHUS NPOrpaMMbl 0 XHMHUHA Ha YpPOBHE
cpeaHero o0mIero 00pa3oBaHus BKJIIOYAIOT:

3HAYMMBIE TUTST dbopMHUpOBaHUS MHUPOBO33pPEHUS OO0 yJarOIITIXCSI
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHbIE) OOIICHAYYHbIC TIOHSTHS, OTpPaXKarollue
[IEJIOCTHOCTh HAYyYHOW KapTUHBI MUpPA U CIIENU(PHUKY METO/IOB IMO3HAHMS, UCTIOJIb3YEMbIX B
CCTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, JHEPIHs, SBICHWE, MPOIECC, CHUCTEMA,
Hay4YHBIH (DaKT, MPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCICAOBAHMUE,
HaOFOICHUE, U3MEPECHUE, SKCTICPUMEHT U JPYTHE);

YHUBEpCaJIbHBbIC ydeOHblE JEWCTBHUS  (TO3HABATENIbHBIC, KOMMYHUKATUBHbBIC,
perynsTuBHbIE), oOecrieunBaromnue G(HopMHUpOBaHUE (YHKIIMOHATBHOW TPAMOTHOCTU H
COIMAJIbHOM KOMIETEHIIMU 00yUYaroIIuXcs;

CIIOCOOHOCTh OOYYAOIIMXCS HCIOJIB30BaTh OCBOCHHBIE MEXIAUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC NEWCTBUS B MO3HABATEIHLHOW U
COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAKAIOT OBIAJACHUE YHUBEPCATHHBIMH yUYCOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
1) 6a3oBble JJOrH4YecKmne JeCTBUSI:
CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;
ONpeNeATh LEIU NEATeIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTABJIEHHBIMU LIEISMU;



MCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJICHUS: BbIICISATH
XapakTepHbIC TPU3HAKA TOHATHM M YCTAHABIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE IMMOHATHUS JIJIs1 OOBSICHEHUS OTACIBHBIX ()aKTOB U SBIICHU;

BBIOMpPATh OCHOBAHUS W KPUTEPUM MJIs KIACCU(PUKAIMU BEIIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTH UM INPOTUBOPEYUST B  pPAacCMATPUBAEMBIX  SBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

IPUMEHATh B TMPOLECCE IO3HAHUS HCHOJIB3YEMBIE B XHUMHH CHMBOJIMYECKUE
(3HaKOBbIE) MOJIEH, MPE0OPA30BLIBATH MOJICILHBIC MPE/ICTABICHUS — XUMUUECKUN 3HAK
(cuMBOJ) SIEMEHTa, XuMUueckas (Gopmylia, ypaBHEHHE XUMHUYECKOW peakiuu — MpHu
peleHnn y4eOHBIX TMO3HABATENbHBIX W TPAKTUYECKUX 3aj]a4, MPUMEHSATh Ha3BaHHBIC
MOJEJbHBIE TPEICTABICHUS MJI BBIABICHUS XapAaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HelICTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIMpoBaTh LEIM MU 33Ja4d UCCIEIOBaHUS, HCIOJIb30BaTh IOCTABJIICHHBIC U
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (DOPMUPOBAHMS TUMOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEIBHOTO MJIAHUPOBAHUSL U MPOBEACHUS YUCHUUYECKUX
OKCIIEPUMEHTOB, COBEpIIEHCTBOBATH yMEHHUS HAOMIOMAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIEHO MTPOTHO3UPOBATH €T0 Pe3yNbTar, (OPMYIHUPOBAaTh 0O0OIIEHNS U BHIBOBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OTUY€T O MPOJIECIIaHHOM padoTe;

MPUOOpPETaTh OMBIT YUYSHUUECKOW HMCCIIeIOBATEIbCKON M MPOSKTHOM JIeATEIIbHOCTH,
MPOSIBJISITH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY TOMCKY METOJIOB PElICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUSI.

3) pabora ¢ unopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX HWH(OpMauu (Hay4dHO-TOMYJIsIpHas
JUTEpaTypa XUMHUYECKOTO COJNIEpKaHMs, CIpaBOYHBbIC MOcoOus, pecypcsl HHTepHEeTa),
aHATM3UPOBATh MH(OPMAIUIO PA3THYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHICCKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIUpOBaTh 3aPOCHl U MPUMEHSATh Pa3IMYHbIC METOAbI IIPU MOUCKE U 0TOOpE
uHbOopMaIuu, HeOOXOIMMOM JIJIS BHITIOJIHEHUSI YICOHBIX 3a71a4 OMPEACIEHHOTO TUTIA;

pruoOpeTaTh OTIBIT HCIIOJIb30BaHUs nH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMpPATh ONTUMANbHYIO (opMy mpeacTaBieHus WHOpMauu
(cxembl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);



UCIIONIb30BaTh HAYUYHBIN S3bIK B KAaueCTBE CpeACTBAa Mpu paboTe ¢ XUMHYECKOH
uHboOpMaIuel: MPUMEHSITh MEXIIpeIMETHbIC ((PU3NYECKUe U MaTeMaTHUECKUEe) 3HAKU U
CUMBOJIBI, (popMmyIIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIC YueOHbIe NeiCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYJIUPOBATH CBOU MPEJIOKEHNS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4u;

BBICTYIIATh C IPE3CHTAIMEW  pE3yJbTaTOB  IO3HABATEIBHOW  JAEATEIBHOCTH,
IOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHUU
XUMHUYECKOTO OSKCHEPUMEHTa, HPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOTrO MPOEKTa, U (POPMYIHPOBATH BBIBOJBI I10
pe3ynbTaTaM MPOBEIEHHBIX HCCIEJOBAHUN NYTEM COIVIACOBAHMS TMO3HMIMI B XOHAE
o0cCyX1eHUsI 1 0OMEHAa MHEHUSIMHU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOATENILHO  TUIAHUPOBAaTh M OCYIIECTBJISATH CBOIO  IMO3HABATEIBHYIO
JeSITENIbHOCTD, ONPEeIsisl €€ el U 3aa4i, KOHTPOJINPOBATh U TI0 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh TMpeIaraéMblii aJTOPUTM JACHCTBUH TIpW BBITIOJIHCHHH YYEOHBIX U
UCCJIeIOBATENLCKUX 3aJ1ad, BHIOMpATh HamOoJsiee dPGEKTUBHBIA CIMOCOO MX PEIICHUS C
y4€TOM TOJIYYSHHS] HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBISATH CAMOKOHTPOJIb ACATEIHHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « XUMUYECKUHN MMPAKTUKYM» OTPAXKAIOT:

C(OPMUPOBAHHOCTh yYMEHMH: BBISBISATH XapaKTepHblE MNPHU3HAKK TOHSATHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUA NPH
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COCTABJISITh YPAaBHEHUS XHWMHUYECKHX PpEAKUUMHA M PacKpblBaTh WX CYLIHOCTb:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO
OaslaHca ATUX PEaKIIMii;

cOPMHPOBAHHOCTh ~YMEHHUH: yCTaHABIMBATh MPUHAMJICKHOCTh  HU3YYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTaBYy U CTPOEHHUIO K OINpeneaEéHHOMY Kiaccy/Tpymre
COEIMHEHUH, MaBaTh MM Ha3BaHus Mo cucrematuueckor Homenkmnarype (IUPAC) u
IPUBOJUTH TPUBUAJIBHBIE HAa3BaHUSA Ui OTAEJBHBIX MPEACTABUTENEH OPraHnYeCKHX
BEILECTB (3TUJIEH, alleTHIIEH, TOJIYOJ, TNIULEPUH, STUIICHTIIUKOIb, (eHO0II, (OpMaTIbIETH]I,
aueTanbJerul,, AaueToOH, MypaBbUMHAs KHCIOTA, YKCyCHas KHCIIOTa, CTE€apUHOBasd,



OJICMHOBAs, MAJIHbMUTHHOBASI KUCJIOTHI, TJIMIIMH, aJIAHWH, MajabTo3a, (PpyKTO3a, aHWIVH,
JTUBUHUJI, U30TIPEH, XJIOPOTIPEH, CTHPOJT U JPYTHE);

COPMHPOBAHHOCTh ~ yMCHHUS  MPUMEHATH  TOJIOXKEHUS  TEOPUH  CTPOCHHS
opranuyeckux BemiectB A. M. bByrnepoBa 1 0oOBsSICHEHHS 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOcHUE, (pu3myeckue u
XUMUYECKAE CBOMCTBA THUIMUYHBIX MPEACTABUTEICH Pa3INYHBIX KIACCOB OPTaHMYECKHUX
BEIIIECTB: AJKAaHOB, IMKJIOAJIKAHOB, AJIKEHOB, aJKaJHWEHOB, AJKHMHOB, apOMATHYECKHX
yIIEBOAOPO/IOB, CHUPTOB, albJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIOXHBIX 3(QUPOB, KUPOB, HUTPOCOCAMHEHUHA M aMUHOB, AMHHOKHCIOT, OEJKOB,
yTIEBOAOB (MOHO-, M- M TIOJIUCAXapHU/IOB), MILTIOCTPUPOBATh TCHETHUECKYIO CBS3b MEKITY
HUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUA C HCIIOIh30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MpUMEpaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCAMHEHUN OT KPaTHOCTH W
THTIa KOBAJICHTHOM CBSI3M (G- M M-CBS3HM), B3aUMHOTO BJIMSHHUS aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIax;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METO/Jax
MO3HAHUA — HAOIIOACHUM, W3MEPEHHH, MOJEITUPOBAHHUH, SKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) ¥ YMCHHSI IPUMECHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh, YMCHHsI TPUMEHATH OCHOBHBIC OTIEPAIMH MBICITUTEILHON
NEeSATEILHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHUE, 0000IICHE, CUCTEMATU3AIINIO, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — HJIsi WM3Y4YEHUS CBOMCTB BEIIECTB M XWMHUYECKHX
peaKLHnii;

c(OPMHPOBAHHOCTh YMCHHH: BBISBIIATh B3aUMOCBS3h XUMHUYECKHX 3HAHUU C
MOHATUSAMU M TIPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB I OoJiee
OCO3HAaHHOTO TOHMMAHUS CYIIHOCTH MaTEPUAIBHOTO E€IUHCTBA MHUpPA, HCIOIh30BaTh
CHUCTEMHbIC 3HAaHMUSI TIO OPTaHMYECKOW XUMHUU JJIi OOBSICHEHHS W TPOTHO3UPOBAHUS
SIBJICHUI, UMCIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOTY;

c(OpPMHPOBAHHOCTh YMEHHUI: MPOBOIUTH PAcUEThl MO XUMHUYECKUM (GopMmysIaM U
YpaBHCHUSAM XHMHUYECKHX PEaKIMi C HCIIONBh30BaHWEM (PU3MYECKHX BEIMYMH (Macca,
00BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapPAKTEPUIYIONIUX BEIIECTBA C KOJIHMYECTBECHHOU
CTOPOHBI: PAacCYEThl MO HAXOXKICHUIO XUMHUUYECKOW (HOPMYJIBI BEIIECTBA MO HM3BECTHHIM
MAacCOBBIM  JIOJISIM XHMHYECKHX JJICMEHTOB, TMPOAYKTaM CrOpaHUs, ILJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

cOPMHPOBAHHOCTh YMEHHI: CaMOCTOATENHbHO TUIAHUPOBATH U  TIPOBOJIUTH
XUMUYECKUNA DKCIIEPUMEHT (peIieHre SKCIEPUMEHTAIBHBIX 3a/lad MO0 PACcIO3HABAHHIO
OpraHMYECKUX BEIIECTB) C COOMIOACHUEM MPaBMI 0€30MacHOr0 00pallleHus ¢ BEIIeCTBAMHU
U J1abopaToOpHBIM 000pyAOBaHUEM, (POPMYIHUPOBATH LI€Nb UCCIIEOBAHUS, PEICTABISATh B
paznuyHO ¢opMe pe3ydbTaThl OSKCIEPUMEHTA, AaHAIM3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;



chOpPMHPOBAHHOCTh  yYMEHHI: OCYWIECTBIISITh  LIEJICHANPABICHHBIM  TOUCK
XUMUYECKON WHGOpPMAIMK B PAa3IMYHBIX HCTOYHUKAX (HaydyHas W y4eOHO-HaydHAs
JauTepaTypa, CpeiacTBa MaccoBod uHpopmauuu, WHTEpHET M Jpyrue), KpUTUIECKU
aHAJU3UPOBaTh XMUMHUYECKYI0 HHGpOpMAIMIO, MepepadaTbiBaTh €€ W HCIOJh30BaTh B
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eil.

TEMATHUYECKOE IIVIAHUPOBAHUE («XXUMHWYECKH MPAKTUKYM» 10 kiace)

Ilnanupyembie
KOHTPOJIbHO-
KosanuyecTBo |0OLIeHOUYHBbIE POLIEAYPbI
No 4acos, (koHTpOJIBLHAs padoTa,
I /;1 N3YYAEMBIE TEMBbBI (PA3IEJIBI) | oTBOAMMBIX | MpaKTH4YecKasi padora,
HA CaMOCTOSITeJIbHAS
u3ydyenue | padora, nMCbMEHHBbIMH
3a4eT, TeCT, IMKTAHT,
KOJIJIOKBHYM H T.IL.)
1 Yr1eBoa0poabl 8 CP-4,113 -1
2 Kucsiopoacoaep:kamnue oprannyeckue 6 CP-4
BelIeCTBA
3 A30TcoAep:Kale OpranHnyecKne 3 CP-1, 113 -1
BellleCTBA
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