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IlosicHuTeILHAS 3aMUCKA

Bueypounast nestenbHOCTh «OCOOCHHOCTH OpPraHMYECKONM M HEOPraHMYECKOW XHMHM»
npeaHa3HaueH It oOydaronuxcsi 9 kiacca, BRIOpaBIINX MPEeIMET XUMHUH JUTSl CJaud SK3aMEHA B
¢dopme OI'D 1 nmnaHMpyIOMKX B JaJbHEHIIEMU3ydeHIUEe XMMUN Ha TPO(UIBLHOM YPOBHE.

Lenb nanHOrO Kypca — MOAr0OTOBKA U MOAEPAKKA BBIITYCKHUKOB 9 Kilacca IIKOJIbI, IOMOLIb
B IPEOJOJEHUM KOTHUTUBHBIX, JHUYHOCTHBIX WU IPOLECCYAIbHBIX TPYAHOCTEM B NEpUOA
MIOATOTOBKH KIK3aMEHY.

Pe3ynbraTroM COBMECTHOH JeATENbHOCTH OOydaroImuxcst 9 kiacca M neparora OyayT
SBIISITBCSI PE3YJIBTATHI MMPOOHOTO TECTHPOBAHUS, & B KOHEYHOM HTOTE — MTOTOBAsl aTTECTAIUS
oOyuarouuxcs 1o npeaMeTy XuMus.

B cootBerctBUM c TpeboBaHusiMu PenepanbHOrO rocyAapcTBEHHOTO 00pa30BaTEIbHOIO
CTaH/IapTa OCHOBHOTO 0011ero 00pa3oBaHus BOZHHUKIIA HEOOX0AUMOCTh B pa3pabOoTKe MpOrpamMMbl
BHEYPOUYHOMN J1€ATEIbHOCTH, MO3BOJISAIOLIEH pacIIMpUTh U YINIyOUTh CBOM 3HaHUA 10 XUMHH,
chopMupOBaTh HABBIKK HUCCIIEI0BATENHCKOM IEITETLHOCTH.

Axmyanbnocms TpOrpaMMbl CBsi3aHAa C BO3MOXHOCTBIO OOy4aromerocsi BbIOpaTh
MpoQUIBHBIN NpeaMeT oOydeHHs B CTapIIMX KJaccaxX WM U3MEHUTh CBOW BbIOOP. DK3aMeH 10
XUMHHM TpeOyeT OT O0OydaroIlMXCsi MHOTMX 3HaHUM W MOHATHM HE TOJILKO B 00JacTH
HEOPraHUYeCKOM XHUMHH, HO M OPraHWYECKOW XMMUU; BIIAJETh MPAKTUYECKUMHU HABBIKAMU U
YMETb IPUMEHSTh UX B IPYroi CUTyalluu. 3aHATHUS [10 BHEYPOUHOH JesiTeIbHOCTH «OCOOEHHOCTH
OPraHM4eCKOW U HEOPraHUYECKOW XUMHUU» MIPEIHA3ZHAYEHBI UISI TEOPETUYECKON U MPAKTUYECKOM
MOMOIIH B MOATOTOBKE K ['0Cy1apCcTBEHHON MTOTOBOW aTTECTAIMU. 3aHITHSI OPUEHTUPOBAHbI HA
MIOBTOPEHHUE, CUCTEMATU3ALUI0 U YINIyOIEHHOE M3y4eHHE Kypca XMMHUU OCHOBHOW IIKOJBI, a
TaKKe Ha TMOATOTOBKY oOydaromuxcs 9-X kimaccoB k OI'D u o0y4aronuxcsi, KOTOpbIe BEIOMPAIOT
XUMUIO I JalibHeWmiero oOydeHuss B mpodwuie. 3aHATHS 10 NpOrpaMMe BHEYPOUYHOM
neaTenbHOCTH «OCOOEHHOCTH OPraHNYeCKOW M HEOPraHMYECKOW XUMHM» IIOMOTYT pean30BaTh
00y4aromuMCcst MPOEKThI 110 BHIOPAaHHBIM TEMaM.

Hogu3nou naHHOW TpOrpaMMbl SIBISIETCA TO, 4YTO B OCHOBE JIEKUT CHUCTEMHO-
NEeATeNbHOCTHBIM MOJXO0J, KOTOPBI CO3/a€T OCHOBY JJIsi CaMOCTOSATENBHOIO YCHEIIHOTO
YCBOEHHUS OOY4YalOIIMMHUCA HOBBIX 3HAaHWM, yMEHUWH, KOMIETEHLMH, BUAOB M CIOCOOOB
NeATeNbHOCTH M O00eCleYMBaeT COOTBETCTBHUE JEATEIBHOCTH OOYyYaloOLIUXCS HMX BO3pacry H
MH/IMBUYAIIbHBIM OCOOCHHOCTSAM. DMOLIMOHAIBHOE NEPEKUBAHUE IPOLIECCA OTKPBITHS SIBJISIETCS
OCHOBOM MOTHMBAallMM K 3HAHUAM, CTUMYJISATOPOM CaMOil YMCTBEHHOH JEATENbHOCTH B
JOCTH)KEHUH LIeJIeH JTMYHOCTHOTO, COLIMAIbHOTO M [TO3HABATEIBHOTO PA3BUTHUS 00YYAIOIIMXCSL.

IIporpamma pa3paboTaHa Ha OCHOBE CIEIYIOLIUX HOPMATUBHBIX JOKYMEHTOB:

e ®enepanpubiii 3ak0oH No273 @3 ot 29.12.2012 r. «O06 obpazoBanuu B Poccuiickoit
Oenepauun»;

o ®dezepanbHBIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIEro
oOpa3oBaHus, YTBEpP)KJICHHBII NpukazoM MuHHcTepcTBa 00pa3zoBaHMs M Hayku Poccuiickoit
Oenepanuu ot 17 nexkadpst 2010 r. Ne 1897;

e TpeOoBaHus K OCHaIIEHHIO 00pa30BaTEIbHOTO IMIpollecca B COOTBETCTBHM C
coJiepKaTelbHbIM  HANOJHEHHEM  y4eOHBIX  MpeaMeToB  (elepalbHOro  KOMIIOHEHTa
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJApTa, YTBEPXKICHHBIN MpHKa3oM MuHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanutapHo - OSIUAEMHUOJIOTHYECKUE TpeOOBaHHUS K
YCIOBUSM U opraHuzanmuu  oOydeHMs B 0OLIE00pa30BaTENbHBIX  YUPEKACHUSX,



YTBEPKJICHHBICIIOCTAHOBIEHUEM [ JIaBHOTO TOCY1apCTBEHHOIO CaHUTapHOro Bpada PO

o1 29.12.2010r. Ne189». 3anATus NpOBOAATCS UHAUBUIYAIbHbIE U TPYIIIOBBIE.

Ileny nporpaMMsl:

- TOJATrOTOBKAa M TOJJIEP’KKA BBITYCKHUKOB 9 Kjacca HIKOJIBI, MMOMOIIb B MPEOJOJICHUH
KOTHUTHUBHBIX, JINYHOCTHBIX U MPOLECCYAIBHBIX TPYAHOCTEH B IIEPUOJ IIOJATOTOBKH K DK3aMEHY.

3aoauu niporpaMMbl BHEYPOUHO 1€ATEIBHOCTU 110 XUMUHU:

OCBOCHHUE BAXHEHIIMX 3HAHUM 00 OCHOBHBIX MOHATUAX M 3aKOHAX XUMHH, XUMHYECKON
CUMBOJIMKE;

OBJIQJICHUE YMEHMSIMM HaOJI0laTh XUMHUYECKHE SIBJICHHUS, IPOBOJAUTh XUMUYECKUI
SKCIEPUMEHT, IPOBOJIUTh PacuéThl HAa OCHOBE XMMHUYECKUX (OpPMYJ BELIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIIMIL;

pa3BUTHE IMO3HABATENbHBIX MHTEPECOB U MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEH B mpoliecce
MIPOBEJICHUS] XMMHUYECKOTO JKCHEPUMEHTa, CaMOCTOSTEJIbHOTO IPUOOpEeTeHUs] 3HAaHUU B
COOTBETCTBUU C BO3HHUKAIOIINMHU KU3HEHHBIMU NOTPEOHOCTAMY;

BOCITUTaHHE OTHOIICHHS K XMMHUU KaK K OJHOMY U3 (DyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIeueI0BeYeCKON KYIbTYphl; IPUMEHEHHE MOJTYYEeHHbIX 3HaHUN
Y YMEHUH U1 UCIIOJIb30BAHMSI B HECTAHJAPTHOM CUTYALIUU.

[IporpaMmma BHEYPOUHOU NEATETLHOCTH TO XUMUU «OCOOCHHOCTH OpPraHUYeCKOW |
HEOPraHMYECKOM XMMHUN» paccunuTaHa Ha ydanuxcs 9 kmaccoB (34 gaca).

IInanupyemble pe3y/bTaThl 0CBOEHHS MPOrPaMMbI
JInuHOCTHBIE pe3yJIbTaThI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOTPaMMbl OCHOBHOTO 00IEero o0pa3oBaHuUs
JOCTUTAIOTCS B X0/1e¢ 00Y4YeHHUsI XUMUU B €IMHCTBE YU€OHOW M BOCIHUTATEIbHON JESTEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUHCKMMH  COLIMOKYABTYPHBIMM U  JTYyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU U HOPMaMH MOBEACHUS U
CHOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALUU O0yYaIOIINXCS.

JIM4HOCTHBIE PE3YNbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMH M pacCHIMpPEHHE OMbITa JCSITENbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEIUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HAyKM B JKH3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON MHGOpMAIUEl 0 MepeoBbIX TOCTUKEHHUSIX U OTKPBITUIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 00IIECTBa;

2) TPaXIaHCKOTO BOCITUTAHUSI:

MPEJICTaBJICHHSI O COLIMATIBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TMOJIE3HON, y4eOHOUCCIEI0BATEIhCKOM,
TBOPUYECKOM U JAPYrUX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOU
JEeSITENLHOCTH TIPU BBIMIOJTHEHUN Y4eOHBIX, TTO3HABATENBHBIX 3a7a4, BBHIOJTHEHUN XMUMHUYECKUX
OKCMEPUMEHTOB, CO3/IaHUU YYeOHBIX TPOEKTOB, CTPEMIJICHHWS K B3aUMOINOHUMAHUIO U
B3aMMOIIOMOIIIM B TMpollecce OSTOW Y4eOHOW MAeATenbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE



MOBE/ICHUE U MMOCTYIIKK CBOMX TOBAPHINEH C TO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUS MTOCJIEICTBUM ITOCTYIIKOB;
3) LIEHHOCTH HAyYHOTO MO3HAHUSL:
MHUPOBO33PEHYECKHE NPEACTABICHUS O BEUIECTBE M XUMHUYECKOW PEeaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH W COCTABJISIOIIAE OCHOBY JJISi IOHUMAHHS CYLITHOCTH
HAayYHOW KapTHHBI MUPA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHUS MPUPOJIHI,
B3aMMOCBS3SX 4YEJIOBEKA C MPUPOJHOW CpeAod, O pOJIM XAMHHM B TIO3HAHUH OTHX
3aKOHOMEPHOCTEH;
MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HAa TIOJIyd€HHUE HOBBIX 3HAHWA TI0 XUMUH,
HEOOXOJMMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SBICHHI, MO3HABATEIBHOM,
WH()OPMAMOHHON M YNTATEIIbCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JHMTEPATYpOU, JOCTYITHBIMH TEXHHUYECKUMHU CPEIACTBAMH
WH()OPMAMOHHBIX TEXHOJIOTHH;
WHTEpeC K OOy4YeHWI0 W TIO03HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W HCCIIEIOBATEILCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOyYCHHSI B TaIbHEHIIIEM;
4) bopMUPOBaAHHUS KYJIBTYPHI 3JI0POBbSI:
0CO3HAHHE IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0POBBIM  00pa3 JKHU3HHW, OCO3HAHHWE IIOCICACTBHI UM HENPHUATHE BPEIHBIX TMPUBBIYCK
(yrmoTpeOsieHusT aJIkoroJisi, HApKOTHUKOB, KypEHHUs), HEOOXOIUMOCTH COOIIOACHUS MPaBUI
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;
5) Tpya0BOTr0 BOCIIUTAHHMS:
MHTEPEC K MPAaKTUYECKOMY M3YUYECHHUIO Mpodeccuil ¥ Tpyia pa3IuyHOro poja, YBaKEHUE K TPYAY
U pe3ynpTaTaM TPYAOBOM NESATENbHOCTH, B TOM YHUCIIE€ Ha OCHOBE NMPHUMEHEHHUS IMPEeIMETHBIX
3HAHMM TI0 XHWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
oOpa3oBaHusi C Yy4€TOM JIMUYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, yCHEemHOW MpodecCHOHANbHON MAeATeIbHOCTH U Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPO(ECCHOHATIBHON Cpe/Ie;
6) 9KOJIOTMYECKOTr0 BOCIIUTAHUS:
HKOJIOTMYECKH 1ierecooOpa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIlecTBOBAaHMS, TMOHHMMaHUE IIEHHOCTH 3J0pOBOTO M 0€30MacHOTO o00pasza KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HHU JIIOCH;
CIOCOOHOCTH TMPUMEHSTh 3HAHUS, TMOJy4YaeMble MPU H3YYCHHH XUMHH, AJIs pelIeHHs 3ajad,
CBSI3aHHBIX C OKpYXKAaloIIel NPUPOTHONW Cpeloil, Iy TOBBIIMICHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHMUECKUX MPoOJieM U MyTed WX pelleHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

MertanpeaMeTHble pe3yJibTaThl

B cocrase MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC UIA q)OpMI/IPOBaHI/Iﬂ
MHUPOBO33pCHUA 06Ll_[eHay‘-IHLIC IIOHATHUA (SaKOH, TCOpUs, MPUHIUII, TUIIOTE3a, (I)aKT, cucrema,
mponecc, SKCICPUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO-HAYYHBIX yLIC6HBIX
npeaMeTax 1 Mo3BOJIAIOT Ha OCHOBC 3HAHMI U3 ATUX npeaAMcTOB (I)OpMI/IpOBaTB MMPEaACTABJICHUC O
LICJIOCTHOM HaquOﬁ KapTUHC MHpa, U YHHUBCPCAJIbHBIC y‘{C6HBIC JIeiCcTBUSA (HO3HaBaTCJ'ILHLIC,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AeSTEIbHOCTH.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqe6nble aeicTBUA

bazoBsie lornyeckue AeMCTBUS:
YMEHHS HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS NP OCBOCHHUM 3HAHWM: PaCKPHIBATH
CMBICTT XMUMHYECKHX TMOHSATUH (BBLACIATH WX XapaKTEepPHBbIC MPU3HAKH, YCTaHABJIHBAThH
B3aMMOCBS3b C JPYTMMH TIOHSATHSIMH), HCIIOJIB30BATh TMOHATHS JUII OOBSICHEHUS OTICIBHBIX
(akTOB ¥ SBICHUI, BRIONPATh OCHOBAHUS U KPUTEPHH TS KiacCH (UK XUMHUECKUX BEIICCTB
U XAMHWYECKUX PEAKIINi, yCTaHABIMBATh NMPUYHHHO-CIICJICTBEHHBIC CBSI3U MEXKIy OOBEKTaMHU
W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, 10 AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKITFOUCHUS;
YMEHHE TIPUMEHSATH B TIPOIECCe TIO3HAHWS TOHATHSA (IIPEJAMETHBIE W METANpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOJIB3yeMble B XHMHH, MPEoOPa3oBBIBATH HIHPOKO
MIPUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEJCTABIICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XHUMHYECKass ¢GopMysia H ypaBHCHHE XHMHUYSCKOH pEakIuu — TPU pEIICHHH Yy4eOHO-
MMO3HABATEIBHBIX  3aJa4, C Y4Y6TOM OTHUX MOJCIBHBIX TMPEJICTABICHUNA BBIABIATH U
XapaKTEePU30BaTh CYMICCTBCHHBIC MPU3HAKM H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEaKINi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIC CBS3H U
MPOTUBOPEYUS B U3y4AEMBIX MPOIECCAX U SIBICHUSX.

bazoBrle nucciaenoBaTeabcKkue AeHCTBUA.
YMEHHE HCIIOJIb30BaTh IMOCTABJICHHbBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B
KayecTBE OCHOBBI Ui (JOPMHUPOBAHUS TUMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;
npuoOpeTeHue OmblTa MO IUIAHUPOBAHUIO, OpraHU3allMl W TPOBEACHUIO YYCHHUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO IPOrHO3UPOBAThH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIICHHS U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITa,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

PaboTa ¢ uadopmanmeii:
yMEHHE BbIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U
¢dbopM mpeacTaBiIeHUS, MOTYYaeMYIO0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-MOMYJISIpHAs JTUTEpaTypa
XMUMHUYECKOTO COJIEpIKAHUs, CIIPaBOYHbIE TOCO0Ous, pecypchl THTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;
YMEHHE MPUMEHSATh pa3IUYHble METOJbI U 3alpoChl MPH MOUCKE M 0TOOpe HHpopmanuu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeNeNéHHOTO THIA, MPHOOpETEeHHE OMbITa B OONACTH HCIOIB30BaHUS HHOOPMAIMOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTHH, OBIaIECHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TMpeACTaBICHUS
nHbOpMallUd ¥ WUIUTIOCTPUPOBATH pellaeMble 3a/adll HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;
YMEHHE UCIOJIb30BaTh W aHAM3UPOBATh B Tpolecce YU4eOHOM U HCCIeN0BATENbCKOM
JEeSITeNbHOCTH HHPOPMAIIHIO O BIUSHUU MTPOMBIIIIICHHOCTH, CETLCKOTO X03sIICTBAa U TPaHCTIOPTa
Ha COCTOSTHHE OKPYXKAIOIIEeH MPUPOTHON CPEIbl.

KoMMmyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIC JeHCTBHUA:



YMEHHSI 33J]aBaTh BOIMPOCHI (B XOJe Auaiora u (WiIHM) AUCKYCCHH) TIO CYIIECTBY 00CYKIaeMoit
TEMBI, (DOPMYIUPOBATH CBOU NIPEIOKECHISI OTHOCUTEIHHO BHITIOJHCHHSI IPEATI0KEHHON 3a/1a4H;
YMEHHS TIPEJCTABJIATh TOJYYCHHBIE PE3yAbTaThl MO3HABATEIHHOW NIESATEIBHOCTH B YCTHBIX H
MACBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 PEe3YJbTATOB BBITIOJHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON pPaOOTHI MO HCCIECAOBAHHIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);

YMEHHS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIBHOW U
MCCIIEIOBATENILCKOM JEATENbHOCTH TPU PEIICHNH BO3HHKAIOIIMX MPOoOJeM Ha OCHOBE YdéTa
OoOIIMX WHTEPECOB W COTJIACOBAHMS MO3UIMK (0OCYXAeHHS, OOMEH MHCHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPMHAIIHSI COBMECTHBIX JCHCTBHMA, ONpeAeIICHUE KPUTEPHUEB O OIICHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIe 1eliCTBUA:
YMEHHUE CaMOCTOSITENIbHO ONPEAENATh UEIU JEATEIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBATh W TMPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOUpATH
HanOosiee 2((HEeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUN MIPU BHIMOJTHEHUH 3aJaHUN
C y4€TOM TMOJYYCHHS HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOM 1€U, YMEHHUE UCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, PEIJIara€Mbl€ B YCIOBHUH 3aJaHUIA.

IIpenmeTHbIe pe3yJibTaThI

- B IO3HaBaTeNIbHOI cdepe: OMUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIC
SKCIEPUMEHTBI, HCIONb3yd Ui OSTOTO PYCCKUM S3bIK W S3bIK XUMHM; HaOloIaTh
JNEMOHCTPUPYEMbIE M CAMOCTOSITENIbHO IPOBOAMMBIEC OIbBITHl, XUMHYECKUE PEaKIIHH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B 1IGHHOCTHO-OPHEHTALIMOHHOW cdepe: CTPOUTh CBOE TOBEACHHE B COOTBETCTBHH C
MPUHIMIIAMUA OEPEXHOTO OTHOUICHUSI K IIPUPOJIE;

- B TPYZAOBOH cdepe: MIaHuPOBATh U OCYILECTBISATh CAMOCTOSITENIbHYIO pPa0OTY IO TOBTOPEHUIO
U OCBOCHUIO TEOPETHYECKOM 4acTH, IUIAHUPOBATH M MPOBOJUTH XMMHUYECKUN IKCIIEPUMEHT;
WCII0JIb30BaTh BEIIECTBA B COOTBETCTBUHU C UX MPEIHA3HAYCHHUEM U CBOIICTBaMHU;

- B cepe 6€30MaCHOCTH KUZHEICITEILHOCTH: OKa3bIBaTh MEPBYIO OMOIIb MPU OTPABICHUSX,
0’KOTax M IPYTUX TPaBMaXx, CBSI3aHHBIX C BEILIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

Copnepxxanue nporpamMmsl
BHEYPOYHOH AeATEIbHOCTH 10 XUMHUH «OCO0EHHOCTH OPraHM4YecKOil 1 HEOPraHUu4ecKoil
XUMHH»

Paznen 1. Oco6ennoctu OI'D no xumuu B 2023 .
Komudukarop osnmemenroB coxepxkanus. Crnemuduxanus Kumo OI'D mno  xumum.
WNudopmanmonnsie pecypest OI'D

Pazgen 2. «Oco0eHHOCTH OPraHMYecKoi 1 HEOPraHMYeCKOH XUMHUM» — TEOPETUYECKUN
Marepuai [0 HEOPraHWYECKOW XMMHUM U NEPBOHAYAIBHBIM IIPEJACTABICHUSAM II0 OPraHU4EeCKON
XMMUH, METOAMKA PEILICHUS 3aJaHUN PA3HOTO YPOBHS CII0OKHOCTH



Crpoenne aroma. CTpoeHHE 3JEKTPOHHBIX 000J04eK aToMOB mepBbix 20 amementoB [ICXD
Ilepnoanueckuil 3aKOH U IEPUOANYECKAs CUCTEeMa XMMHUYeCKuX 3ieMeHToB JI.M. MenneneeBa
Crpoenue Mosekysl. XUMUYECKask CBs3b: KOBAJICHTHAs (HEMOJIApHAs, MOJISIpHAS ), HIOHHAS,
MeTaJlJIn4YecKasl.

BaneHTHOCTh XUMHYECKUX 1€MEHTOB. CTEIEHb OKUCIEHUS! XUMUYECKUX AIEMEHTOB.

[Ipocteie u cnoxHble BeuiecTBa. OCHOBHBIE KJIACChl HEOPIraHUYECKUX COEAMHEHUN.
Homenknarypa HeOpraHmueckrux CoOeqUHEHHMN.

XHAMHUYECKas peaklys. YCIOBUS U NPU3HAKUA MPOTEKAHUS XMUMHUYECKUX peakuui. XUMUYECKUE
ypaBHEHHUS. 3aKOH COXPAaHEHHs MacChl BELIECTB.

Knaccudukanuss XuMuUYecKMX peakuMi MO pa3iuyHbIM MpPU3HAKAM: KOJHYECTBY M COCTaBy
UCXOJHBIX U TOJYYEHHBIX BEIIECTB; U3MEHEHHIO CTENIEHEW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB,
MOTJIOLEHUIO U BBIJICJIIEHUIO SHEPTUU.

Beruncnenune MaccoBOM 10U XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl M HEAIEKTPOJIUThl. KaTHOHBI M aHUOHBI. DJIEKTPOJUTHYECKAs JUCCOLMALUs
KHCJIOT, IIeJIOYEH, coseil (cpeaHunx)

Peakunn moHHOTO OOMEHa M YCIOBHUS MX OCYIIECTBICHHS. XMUMHYECKHE CBOMCTBA OKCHJIOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XUMHUECKHE CBOIICTBA OCHOBAHUM U KUCJIOT.
XuMu4eckue cBoicTBa aM()OTEPHBIX THIPOKCHUIOB. XUMUYECKHE CBOMCTBA COJIEH (CpeTHuX)
XUMUYECKHE CBOMCTBA TMPOCTHIX BELIECTB HEMETA/VIOB: TaJIOT€HOB, KHUCIOPOJa, CEphl.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB HEMETAJIOB: a30Ta, gocdopa, yriepoaa, KpeMHUS
UYucteie BemecTBa U cMecH. [IpaBmia 6e30macHoOi paboThl B MIKOJBHOM Jlaboparopun. YemoBek
B MHPE BEILECTB.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakUU. OKUCIUTENb U BOCCTAHOBUTEIb.

Briunciienne MaccoBOil 10JM  PacTBOPEHHOIO BEIIECTBA B pacTBope. BprumcieHnus 1o
XUMHUYECKOMY YPaBHEHHUIO.

PacuérHbple 3amauM: BBIYMCIIEHME MAacCOBOM JIOJIM XMMHYECKOIO 3JIEMEHTAa B BEIIECTBE,
BBIYUCJIEHUS IO XUMHYECKOMY YPAaBHEHHUIO C HCIIOJb30BaHUEM MAaCCOBOM JOJU PACTBOPEHHOIO
BEILIECTBAB PacTBOPE.

B3aumocBs3b pa3iMyHbIX KJIAaCCOB HEOPraHMUYECKUX BellecTB. Peakiinu HOHHOTO 0OMeHa.
XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIECTB METAJUIOB: IEIOYHBIX, IIEIOYHO3EMENbHBIX, MAarHUs U
UX COEIMHEHHUM, )KeJIe3a U €r0 COEUHEHUH, ATFOMUHUS, €r0 COCANHEHU.

Ornpenenenue xapakrepa Cpeibl pacTBOPOB KHUCIOT U IIEI0YEH C MOMOLIbIO HMHIUKATOPOB.

KadectBennsie peakuum Ha anuoHbl B pactBope (Cl, Br, I, s?, 8032', SO42', NO3 7, PO4 3',
co3 2", si03 )

KauecTBennsle peakiuy Ha KatioHsl B pactope (NH4 * Na', K*, Ca?, Mg?*, Fe?*, Fe3*, AP,
CU2+, Zn2+)

[Monyyenre ra3000pa3HbIX BelIeCTB. KauecTBEHHBIE pEaKIMHM Ha Ta3000pasHbIE BEIIECTBA
(KHCITOPO1, BOJOPO, YIIIEKUCIBIH Ia3, aMMHaK)

[TepBoHayabHBIE CBEJAEHHS 00 OPraHUYECKHX BEMIECTBAX: MPEAEIbHBIX W HEMpeIeTbHBIX
YIIeBoOI0poax (MeTaHe, ITaHe, STUIIEHE, alleTHUIICHE)

[lepBoHayabHBIE CBEICHUS 00 OpPraHMYECKMX BEINECTBAX: CHHMPTax (METaHoJe, JTaHOJIE,
TJIMIEPUHE), KApOOHOBBIX KUCIIOTaX (Mypasbuhoil, yKCYCHOU, CTEAPHHOBOM).



bronoruveckn BaKHBIC BEIIECTBA: OCNKH, KHUPHI, YraeBoAbl. Pazmen BriouaeT paboTy 1o
TPEHUPOBOYHBIM 3aJJaHUSIM ISl ONIPEACIICHUS TOTOBHOCTH IIKOJIBHUKOB K AK3aMEHY 110 TOMY WJTU
HMHOMY pa3iely ¢ HOCIEAYIOIINM aHAJIU30M U METOIMYECKUMU PEKOMEHIALIUSIMHU.

Pa3nes 3. TecToBblii IpaKTUKYM.
Bxirouaet HemocpeCcTBEHHO TECTUPOBAaHKUE U paboOTy ¢ OJIaHKaMU OTBETOB.

Pa3nes 4. BeinonaHeHne MPOEKTHO-UCCIIEA0BATEIBCKUX PadoOT.
Pazgen Biimouaer paboTy oOy4arommuxcsi IO BBIOpAHHBIM TeMaM IIPOEKTa M0 XHMUH,

KOHCYJIbTallUU YUUTCIIA.

TemaTu4veckoe IJIAHUPOBAHUE

Ne Pa3zneanl nporpaMmmbl Bceero Ilnanupyemsbie pesyiabtarhl (YY)
n/n 4acoB
1 | OcoGennoctuOI'D no 1 3naer ocobenHoctu OI'D 2021r, xonudukarop
xuMun B 2024r. AJIEMEHTOB cojepkanus, cnerudukanus Kumos
OI'D mo xumuu, HHPOPMAIMOHHBIE PECYPCHI
oros;

HAy4UTCS HUCIOJIH30BaTh PA3JIMYHBIE HCTOYHUKH
JUIS TIOJTY4EHUsl XMMHUYECKON nHbopMaun

2 «OcobeHHoCTH 19 Hayuurcs  ompemensaTh 1end W 3a0a4d
OpPraHUYECKON 1 JESTEILHOCTH, BRIOMPATh CPEICTBA peaH3alliu
HEOPraHMYECKOH XUMHUI I[EJIM ¥ IPUMEHSTh UX Ha MTPAKTHKE;

pa3nuuaTh BEIECTBa Pa3HbIX KJIACCOB MPOCTHIX U
CJIO’KHBIX BELIECTB, ONPENENATh UX XUMUYECKUE
CBOMCTBa, B TOM 4YHMCI€ U  HU3YYECHHBIX
OpPraHUYECKUX BEIECTB;

pasin4yate [0  KAueCTBEHHbIM  peaKIHsIM
IPEJI0KEHHbIE KATUOHBI U @HUOHBI;

ONMCBIBATh XMMUYECKHUE pEaKIMU, HabIro1aeMble
B XOJIe JEMOHCTPALlMOHHOTO U J1a00paTOpHOTro
9KCIIEPUMEHTOB.

JienaTh BBIBOJBI U3 Pe3yJbTaTOB MPOBEAEHHBIX
XUMUYECKUX 3KCIIEPUMEHTOB;

OOBSICHATh  IEHETHYECKYI0  CBSI3b  MEXKAY
BELIECTBAMH Pa3HbIX KJIACCOB HEOPraHUYECKUX
BELIECTB;

CocTaBnsTh CXeMy OHIEKTPOHHOro OamaHca K
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIM ~ PEAKIIMSM,
NpaBUIBHO paccTaBiIATh KOA(M(UIMEHTH Ha
OCHOBE COCTaBJIEHHOW CXEMBI, OIPEIEISTh
OKHUCJIMTEIb U BOCCTAHOBUTEIID;

paccuuThIBaTh MAacCOBBIE JOJIM XUMHUYECKHX
JJIEMEHTOB B BEIIECTBAX;




NPOM3BOJUTH BBIYUCICHHUS TI0 XHUMHYECKOMY
YPaBHEHHIO C MCHOJIb30BAaHHEM MAacCOBOH 0JIU
pacTBOPEHHOTO BEILIECTBA B PACTBOPE.

TecToBBIN MPAKTUKYM.

[IpaBuIBbHOCTH OLIEHKM CBOMX BO3MOKHOCTEW MpHU
BBIIOJTHEHUH 3aJIaHUH TECTa;
yMeHue 0e301TMO00YHO 3aM0JHATh OJaHKHU.

BrinosiHeHHETPOEKTHO-
HCCIIEIOBATENIbCKUX PA0OT.

Hayuurcs  ompemenars 1menu W 3a4a4
JeSITENIbHOCTH, BBIOMpPATh CpEICTBA peanu3aliu
LIEIU ¥ IPUMEHSTh UX Ha MPAKTHKE;
UCIIOJIb30BAaTh  PA3JIMYHBIE  HWCTOYHUKH  JJIA
MOJIy4EHUS] XUMHUYECKON MHpOpMaIuy;
HAay4nUThCsl aJE€KBAaTHO MCIOJIb30BaTh pPEUYEBbIE
cpencraa JUTS peuieHus pa3IMyYHBIX
KOMMYHUKAaTHUBHBIX33/1a4;

dbopmupoBanue BBIPAKEHHOU YCTOMYUBOU
yueOHO-1103HaBaTeIbHOW MOTHUBALIMK U MHTEpeca
K YYEHHUIO; TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY
JalbHenelio0pa3oBaTeIbHON TPAEKTOPHH.
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