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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIAPCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHuM «CrtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble ToyioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEIICH,
coliepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TIPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npenMera «XUMHUS» ~ JaHHOTO  YPOBHS  M3YyYE€HHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HAEH, TaKUX KaK: MaTepUaIbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3JIaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUA U COIMATHM3AIUU
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3TUYHBIX BHUJIOB JCSITCIBHOCTU: pEUICHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 Ji1.) SBIISAIOTCS:

e (¢opMuUpOBaHHE CHCTEMbl XHUMHUYECKHUX 3HAHUM KaK BaKHEHIICH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MHpAa, B OCHOBE KOTOPOH
JIeKaT KIIFOYEBBIC TOHATHSA, (QYHIAMECHTAJBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHniA MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAX MMO3HAHUS
BEIISCTB M XUMHUYCCKUX pEaKIHi, HEOOXOMMMBIX IS TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
MMEIOIIHUX MECTO B MIPUPOJIC, B TPAKTUYECKON U TTOBCETHEBHOM JKU3HMU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM  TIPaBHII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, coaepskaTenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YUCHHUS
peaIMeTa B IPOrpaMMme 1Mo XUMHH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpa3oBanus. CeroaHs B
NPETNoJlaBaHN XUMHH B OOJIBIICH  CTENEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYCCKONH KOMIIOHCHTE COJACp)KaHUsS OOydYeHHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHOI OpraHM3aliy, BIJACIOIIEr0 He
HAO0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMHu U
YMECHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUU W MPUMEHEHUS WX B peajbHOW JKU3HH
JUTS pEIICHUS TPAKTUICCKUX 3a]1ad.

B cBs3m ¢ 3TUM mpu M3ydeHWH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE 1IETN U 3a]]a4H, KaK:

aganTaius 00y4yaroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMuUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTONH  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSTHIO TPaMOTHBIX
pElIeHNT B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMupoBaHne y OOy4arONmIMXCS KITFOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMCIOIINX YHUBEpPCAIbHOEC 3HAYCHUE [UIS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALIHH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XHWMHH, a TaKXkKe i1 OIEHKH C TO3UIUN
AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HA OPTaHMU3M YE€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIh30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEEHHBIX JIJISl U3YyUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernuyeckne 0OCHOBBI OPraHUYECKON XUMUU

[IpenMer opraHM4ecKkor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuit A. M. BytnepoBa, €€ ocHOBHbIE NOJ0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKMX BemecTB. [omonorusi, wu3zoMepus. XuUMHUYECKas CBA3b B
OPraHUYECKUX COCIVHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBienue o kiaccupuKkaluyu OopraHnyeckux BeuiecTB. HomeHnknarypa
OpraHUYeCKUX COCIMHEHMH (cUcTeMaThyeckas) M TpUBHAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYeCKHX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOJIIOJEHUE U
ONMCAHHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTaHUYECKNUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMW psan. MeraH u 3TaH —
IpOoCTEHIIne MPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBA
(peakiuu 3aMelleHus] U TOPEHUs), HAxXOXJIEHUWE B MPUPOJE, MOJYyYECHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKHUI psii. DTUIIEH U MPONMIEH —
OpocTeilline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBONCTBA
(peakuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHUS U
NOJINMEPHU3ALINH ), TOTyYEHUE U TPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuus noiaumepusaunu). [lomyueHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— MPOCTEUIINIA NpPEICTaBUTENb QJIKHHOB: COCTaB, CTPOEHHUE, (DU3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpEHUs), OJYyYECHHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XUMHYECKHE CBOMICTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANHUSL U HUMPOBAHUS), NOAyueHue u npumenerue. TOKCUYHOCTb



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUTACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaoponHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerusl, ALETAIBIACTHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBS3€M HPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOrusA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJbHOIO NUTaHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM dieMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
00010uKka. DHEpPreTHUecKrue ypOoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeneseHuss dJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuonnueckui 3akoH u llepuomnueckas cucreMa XUMMHUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOoHA U Ileproauyeckon CHCTEMBI
xumudeckux sneMeHToB /. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXXHBIX BEIHIECTB MO TPYyIIaM U IEPUOJIAM.
3HaYeHHE NEPUOUYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XuUMHUYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBsSI3U (OOMEHHBII U JOHOPHO-
aKkIenTopHblii). BomgopogHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenens okucnenus. MMoHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HW3yYeHHH  OOmed U
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOy4arolMMHUCS MPOrpaMM CpeAHEro oO0miero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHETO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITEbHOCTHBIN MOAXO/I.

B cooTBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TOJXOIAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOIIPEAETICHUIO;

HaJIMYUE MOTUBAILIUHU K O0yUEHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAJULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOydYaromUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH IIEHHOCTHO-CMBICIOBBIMUA YCTAaHOBKAaMH, MPHUCYLIUMH IEIOCTHON
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HaJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIA U CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJieaJjaMyd POCCUHCKOr0 TPaKJAHCKOro OOIEecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON M MPAKTUYECKOW JAESITeIThHOCTU
oOydaromuxcs Mo peann3aliy MPUHIATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIe B
JacTH:

1) rpaaaHCKOro BOCIUTAHNS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBa)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JpYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHs» Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbIe A1 (QOPMHUPOBAHHS  MHPOBO33PEHHUS  OOydYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CHCTEeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, HcclieI0BaHNe, HAOTIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCaAIbHBIC YUeOHBIC NMelCcTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATLHON KOMIETEHITUN 00yYaroIInXcs;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUSA M YHUBEpCAJIbHbIC YUEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSIMH.

OBiaaenne YHHBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOorHYecKne JaeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIICIIATh XAPAaKTEPHBIC NPU3HAKM TOHATHM M YCTAaHABJIMBATh HUX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENILHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYEHHs HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHHH O XHWMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKJYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alliuCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOM
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPACHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOmmass M HeopraHUYecKas
XUMUS» OTPaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATUA (XUMUYECKUN DBJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsT CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAJTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTHUYECKAS JUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconManuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUYCCKOM EITEILHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX pACTBOpPAaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEeaKUUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WUHIMKATOpa, BIMSHUE Pa3INYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyJIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbBIE

HaumenoBanue

Ne (uudposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMMbl padoTbl padoThI

pecypcebl

Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM

1.1

[Ipeamer
OpraHUYeCKOu
xumuu. Teopust
CTPOEHUS
OpraHUYECKUX
coenuHeHuilt A. M.
byrtneposa

HWroro no pazneny

Pa3znen 2. YrieBoaopoabl

2.1

[Ipenenbusie
yIJI€BOAOPOABI —
aJIKaHbl

2.2

Henpenenbueie
YIJIEBOJOPOABL:
AJIKEHBI, AJIKAINCHBI,
AJIKUHBI

23

Apomarnyeckue
YTIIEBOIOPOABI

24

[Ipupoansie




WCTOYHUKHU
YTJIEBOJOPOJOB M UX

nepepaboTka

Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:kaniue oprannyecKue coeuHeHust

3.1 Cnuptel. Genon 3
Anbaeruanl.
19 Kapb6oHnoBsie .
KUCITOTHL. CI0XKHBIE
3(upsl
33 VrieBoasl 3 1
Hroro no paszneny 13

Pa3znen 4. A3oTconeprkaniue opraHnyeckue coeIuHeHus

AMUHBL.
4.1 AMMWHOKHUCIIOTHI. 3
benkn
Hroro no pazaeny 3

Paspnen 5. BeicokoMoOJIeKy I pHBIE COCIHHEHUS

51 [TnacTmaccel. )
' Kayuyku. Bomokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 34 2




11 KITACC

Kosan4yecTBo yacos Di1eKTPOHHBIE
HaumeHnoBanue
Ne (uugposbIe)
pa3aesioB U TeM Koutpoabnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypcbi
Paznen 1. Teopernueckne 0CHOBBI XUMUM
CrtpoeHue aTOMOB.
[Tepronnueckuii 3aKOH
L1 u [lepuoanueckas 3
' CHCTEMA XUMHUYECKHX
aneMeHToB /. 1.
MenneneeBa
CtpoeHue BellecTBa.
1.2 MHoroo6pasue 4
BEIIIECTB
1.3 XHUMHWYECKUE PEAKLIUU 6 1 1
Hroro no paszneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTasbl 1
2.2 HemeTanast 1 1
CB3b HEOPTraHUYECKUX
2.3 1 OPTaHUYECKHUX 2
BEIIIECTB
Uroro no pazaeny 17

Pa3gea 3. XuMus u :Ku3HbL




3.1 XUMHS U KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KourpoJabubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

JlaTa
H3yUYeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannueckoi XuMuH,
€€ BOBHMKHOBEHHUE, Pa3BUTHE U
3HA4YCHHE

Teopust crpoeHus
OpPraHWYECKUX COCIMHEHUN A.
M. byrneposa, €€ OCHOBHBIE
MOJIOKEHUS

IIpencrasnenue o
KJaccu(pUKaluy OpraHMyecKux
BelecTs. Homenkiatypa
(cucremarnyeckas) u
TPUBHUAJIbBHBIC HA3BAHUA
OpTraHU4YC€CKUX BCIICCTB

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKUI paa

MertaH u 3TaH — NpocTeuIre
MPEICTAaBUTENN ATKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJIEH U MPONUIEH —
IIPOCTEUIINE TPEACTABUTEIN




AJIKCHOB

[IpaxTuyeckas padora Ne 1.
«Tomyuenue sTuneHa u
W3Y4YEHUE €TI0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
metunoytaauen-1,3. [Monyuenue
CHHTETUYECKOI0 KayuyKa 1
pe3UHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI
psn. AuetuieH — npocTeimuni
IPEJICTAaBUTEND aJTKUHOB

11

Brpruncnenus no ypaBHeHHUIO
XUMHYECKON peaKkuu

12

ApeHbl: O€H3011 ¥ TOITYOIL.
ToKCHUYHOCTH apeHOB

13

I'eneTnueckas cBA3b
YIJIEBOJAOPOJIOB,
MPUHAJICKAIINX K Pa3TUIHBIM
KJaccaMm

14

[IpupoHbIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3
U MOIyTHbIE HE(TAHBIE Ta3bl,
He(QTb U MPOYKTHI €€
nepepadoTKu

15

[IpupoiHBIE NICTOYHUKHU
YTIEBOIOPOAOB: IPUPOAHBIN I'a3
U MOMyTHbIE HE(TAHBIE Ta3bl,




He(Thb U MPOJTYKTHI €€
nepepaboTKu

16

KonTtponsHast pabora o
pazneny «YTIeBOI0pPOIbD)

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBIL: MCTAHOJI U 3TAHOJI.
Bopopoanas cBs3b

18

MHoroaToMHEbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

DEHOJ: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMHU4ECKHe
CBOICTBa, MPUMEHEHHE

20

Anpaeruapl: GopManbaeTu u
anetaiabaernn. AeTod

21

OnHOOCHOBHBIE NpEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsA U YKCyCHas

22

[IpaxkTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

23

CTeapI/IHOBaSI U OJICMHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

24

MpEU1a Kak COJIH BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEeE NEeHICTBUE

25

CrnoxHbIe d(pHUpHI Kak
TIPOM3BOJIHBIC KAPOOHOBBIX




KUCHOT. [ 'Mapoin3 CI0KHBIX
3¢hupoB

26

XKupsr: runponus, npuMeHeHue,
OuosoruuecKas poiib KHUpPOB

27

YrneBodsl: COCTaB,
Kiaccudukanus. Baxueiinme
MPEJICTAaBUTENN: TIIFOKO03a,
dbpykTo3a, caxaposa

28

Kpaxman u nemironosa kak
IIPUPOJHBIE ITOTUMEPBI

29

KonrposbHas pabora no
paszneny
«Kucnopoaconepxkamue
OpPraHUYECKUE COETUHEHUS

30

AMUWHBI: METHJIAMHUH U aHWJINH

31

AMHHOKHCIOTBI KaK
aM(pOTepHbIE OpraHUYECKUe
COEIMHEHMS, NX OMOJIOTHYECKOE
3gayeHue. IlenTuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIC METOBI CHHTE3a
BBICOKOMOJIEKYIAPHBIX
coeguHeHnii. I1lmacTMaccsl,




KAay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHask KOHPUTypalus aTOMOB

[Tepronnueckuii 3aKOH 1
[lepnonnueckas cuctemMa XUMHUYECKUX
snemenToB 1. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOM Teopuei
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX
COEIMHEHUII 10 TPYTIaM U TePUO/IaM.
3HavyeHue NepHUoANYECKOro 3aKOHa U
CHCTEMBI XMMHUYECKHX 31eMeHToB [I.1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBs3b

BanentnocTs.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. BellectBa MOJeKyIsipHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.




VcTHHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYCCKUX COGHHHGHHﬁ.
I'eneTnyeckas cBA3b HCOPraHN4YCCKUX
BEI[ECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMUuecKkux peakuui
B HEOPTaHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MacChl
BEUICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] SHEPTUU TIPU
XMMHUYECKHUX PEaKIMAX

CxkopocTts peakuuu. OOpaTumMbIe
peakiyn. XUMHYECKOe paBHOBECHE

10

[IpakTuyeckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

11

SHGKTPOJII/ITI/I‘IGCKE[H Jucconuanus.
[ToHsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu nonHoro
obmena. ['uaponn3 opraHuYecKux u
HEOPTraHNYCCKUX BEIICCTB

12

OKHCIIUTEIFHO-BOCCTAHOBHUTEIIbHEIE
peakuuu. [lonsatue o6 3nexTponusze
pacIuIaBoB U pacTBOPOB COJIEH

13

KonrtponbHas pabota no pasaeny
«Teopernyeckue OCHOBBI XMMHM»

14

MeTaJ'IJ'ILI, HX ITOJIOKCHHC B




[lepuoanyueckoil cucteMe XUMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
O6mue ¢puznyeckre cBOCTBa
METaJLIOB

15

CmuiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH P
HaIpsKEHUN METaJIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHCHUIN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U
NX COeaINHECHUIN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a
1 UX COCTMHCHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
SKCHEPUMEHTAJIbHBIX 33/]1a4 110 TEME
«Metanpi»"

20

HemeTamibl, uX m0n0KEHHUE B
[Tepronuueckoit cucreMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAIOB.
ANIOTpONNS HEMETAIJIOB (Ha IpUMeEpe
KHCII0po/a, cepsl, pocdopa u
yriepoja)

22

XuMH4YecKHue CBOMCTBA TaJOreHOB,
CephI U UX COCTMHCHUM




23

XnMH4yecKrne CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHECHUIA

24

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpEMHHA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB
U UX COENUHEHNN

26

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HaHu# 1Mo TeMe «HeMeTamisly.
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PEAKLUUU U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
SKCHEPUMEHTANIbHBIX 33/1a4 110 TEME
"Hemertanisi"»

28

KoHTponbHas pabota 1mo Temam
«Metaniney u «Hemeramien)

29

Heopranunueckue u oprannyeckue
kucnotsl. Heoprannueckue u
OpraHUYeCKHEe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUYECKHUE U
OpraHUYECKHUE COCIUHEHUSI.
['eneTnueckas CBS3b HEOPraHUYECKHUX
U OpPraHUYECKUX BELIECTB

31

Pone xuMuu B o0ecrieueHnn
9KOJIOTUYECKOH, YHEPTeTUIECKOM 1
MUIIeBON 0€30MacHOCTH, Pa3BUTHUN
MeTUIHHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX




IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJIy4YCHUA BaKHEHUIITNX BCIIIECTB

13 YenoBek B MUpE BELIECTB U
MaTepHuasioB

34 XUMHA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 00IIeCTBO
«3narensctBo «IIpocBemenue»
» Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe o0111eCTBO

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

Xumus. Ypoxku B 10 kimacce : yue6. mocodue yist 001meoopa3oBar.
opranuzanuii / H. H. T'apa. — M. : [IpocBemenue. (k YMK nox pen.
Pyn3utuca)

Xumust. Ypoku B 11 knacce : yue6. mocobue s o01eoopa3onar.
opranuzanuii / H. H. 'apa. — M. : IIpocsemienue. (k YMK mnox pen.

Pynzutuca)

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2229

5%22%5D



		2024-09-05T15:05:29+0300
	Ð‚Ð¾Ñ•Ð¸Ñ†Ð¾Ð²Ð° Ð¢Ð°Ñ‡Ñ„Ñ‘Ð½Ð° Ð™Ð°Ñ†Ð¸Ð»Ñ„ÐµÐ²Ð½Ð°




