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PaGouass mporpamma cpegHero oOiiero o00pa3oBaHHS 1O Yy4eOHOMY
npeamety «Xumus» B MbOY «Ykpaunnckas mkosiay CumdeponosibcKoro paioHa
Pecny6uku Kpeim pa3paboTana B COOTBETCTBUH:

* denepanbHbiM 3ak0HOM Ne273-D3 ot 29 nekabps 2012 roga «O6 o6pa3zoBaHumn
B Poccuiickont denepannmn» ¢ UBMEHEHUSIMU U JOTIOJIHEHUSIMU,

* Ilpukazom MwunuctepctBa oOpa3zoBanus U Hayku Poccuiickorr ®deneparuu ot
17.05.2012r. Ne 413 «O06 ytBepxkaeHun (QeaepaabHOTO TOCYIAPCTBEHHOTO
o0pa30BaTeILHOTO CTaHAapTa CPEIHETO 0OIIET0 00Pa30BAHUS

*  Ilpukazom MunucrepctBa npocBemenuss Poccuiickoit ®enepanuu ot
12.08.2022r. Ne 732 «O BHeceHuH wu3MEHEHUH B (eaepabHbII
rOCyJIapCTBEHHBIM 00pa30BaTENIbHBIA CTAHJIAPT CPEAHEro oO0Iero oopa3oBaHMUS,
YTBEPKIEHHBIN Npuka3zoM MuHucTtepcTBa 00pa3oBaHus M Hayku Poccuiickoi
®enepanuu ot 17 mag 2012r. Ne 413y

* Ilpukazom MunucrepctBa mnpocpemieHuss Poccuiickori  ®enepanuu  OT
18.05.2023r. Ne 371 «OO6 ytBepxkaeHun deaepanbHoll 00pa3oBaTEIbLHOM
IPOrpaMMbl CPEHETO OOIIET0 00pa30BaHUY

» OenepanbHON 00pa30BaTEIBHOM MPOrPaMMON HaYaJIbHOTO 00IIEro 0Opa3oBaHus,
YTBEpKIECHHOM Npuka3zoM Mununcrepera npocsemenns ot 18.05. 2023 Ne371, ¢
yuétom Konmenuuu mnpemnojnaBaHus ydyeOHOro mpeameTa «XUMHS» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yrolUx
OCHOBHBIE 00pa3oBaTeIbHbIE MPOTrPaMMbl, U OCHOBHBIX MOJIOXKeHUH «CTpareruu
pa3Butusi BocnuTanusi B Poccuiickoit @enepaunu Ha nepuon Ao 2025 ropa»
(Pacnopsxenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0M0B K pa3pabOTKe MPOTrpaMMbI MO XUMHH, K OMpPEIEICHUIO
oO1mielt crpaTeruu 00y4YeHus, BOCITUTAHUS M Pa3BUTHs 00YyUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» aist 10—11 kiiaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenryanbHsle nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJEH,
COJIEp>KaHus, pPe3ylbTaTOB OOydeHUs U TpPeOOBaHMN K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XuUMHYECKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM STalOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
IEJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUS. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTyphl
YeloBeKa, a TakKKe DKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TNpUpPOJHOW cpene. Peamusyercs xumuueckoe o00pa3oBaHUE



oOyyJaromuxcs Ha YpOBHE CpeHero ooimero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeamMeTa «XUMHsS», COJEpKaHUE W IOCTPOEHUE KOTOPOrO OMNpPEACIICHbl B
mporpaMMe 1O XMMHUU € Y4€TOM chenuduKd HayKu XUMUU, €€ 3HAYeHUs B
MMO3HAHUU TPUPOJBl U B MaTEpPUATBLHOM XWU3HU OOIIECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TMPUHIUIOB, XaPAaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero oo01iero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJib B
COBPEMEHHOW LMBUJIM3ALIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAINMOHATIHFHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IIEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (HOPMHUPYETCSs B XMMHUU HAa OCHOBE MOHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTIMH PUMEHEHUS.

TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTajla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU KaxJoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3ujJiaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON OE30MMaCHOCTH M OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMM UEASIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEeHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIBTYPHYIO TOJTOTOBKY
oOydarommxcs, HEOOXOOUMYK0 UM I BbIPaOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJKEHUS
o0pa30BaHUs B PA3INYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBistoliuMu  TIpeAMeTa «XUMHs»  SABISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumus» UM «OOm@as W HeopraHuyeckas XUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBJIIOTCS OCHOBBI 0A30BOM HAYKHU: CHCTEMa
3HAHWM 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
opraHnyeckol xumuu. @OpMHUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW NPU U3YyUYECHUU
npeaMera oOecrneurBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCET0 MHOT000pas3us
BEILECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

CtpykTypa coaepxaHusi KypcoB — «Opranumdeckas Xumus» u «OOmas u
HeopraHuveckass XuMus» cHopMUpOBaHA B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3y4YeHHIO Yy4eOHOro wmarepuaia u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsSX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHM BEIIeCTBa
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHUX
COCMHEHUN, a TakKe Ha YPOBHE CTEPEOXHUMHUYECKUX U DIJIEKTPOHHBIX



MPEACTAaBICHU O CTpoeHuu BemecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHUYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl NMEPBOHAYAIbHBIC
MIPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOM peaKInu.

[lonq HOBBIM yIJIOM 3peHUss B HpeaMeTe «XHUMHS» 0a30BOro YpPOBHS
paccMaTpUBaeTCsd UW3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU MaTepuan # (PaKTOIOTHMUECKHE CBEACHUS O BEIIECTBAX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O0y4YarolmUMCsl TPEIOCTaBIsACTCS BO3MOXXHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX TMO3UIINH,
rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIHMA OSTOTO 3aKoHa — OT
o06o01m1aromien 10 0OBICHSIONMIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHUM O BaXKHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJIEp’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TOHHMAHHWIO B3aWMOCBSI3M XHMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTEHbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHHWS 3HAHUM, pEIIeHUS WHTEJUIEKTYalbHbIX |
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OO0YUYaIOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocodhckux MAEH, TakKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, II0O3HABAEMOCTh MPUPOJHBIX SBICHUW IMyTEM OSKCIIEPUMEHTa U
pelieHrss TMPOTUBOPEYMI MEXAy HOBbIMHU (akTaMhd U TEOPETUUYECKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKKe MpoOJeM cOepexKEHUsI IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PAa3BUTUS W COLUATM3AIUU
OoOy4JaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OIpPEICTICHUIO
collepKaHUsl M TOCTPOEHHUs TpeIMeTa MpeaycMaTpuBaloT (hopmMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s



pPa3TUYHBIX BHJOB JICITEILHOCTH: peIIeHUs MnpobjieM, IOWCKa, aHaiu3a |
00paboTku nHMOpPMALIUK, HEOOXOAUMBIX JIJISI IPHUOOPETEHUSI OTBITA TIPAKTUYECKOM
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpemojaBaHus XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs, IPHU ONPEICICHUH
COJIep>KaTeNIbHOM XapaKTepUCTUKH LieJied HM3y4YeHHs] MpeaMeTa HamlpaBIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NpPU3HAETCS (OPMHPOBAHHUE OCHOB
XUMUYECKON HAayKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOMN
NEATEIbHOCTH YE€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOAUYECKON TOYKU 3PEHMUS TAKOW ITOJAXOJ K OIPEHCIIEHHUIO LEIEeU W3yYEHUS
MpeMeTa SBIJISIETCS BIOJIHE ONPABIaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJABHBIMM LEISMH U3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBAsITOTCA:

e (¢opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEUIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOEHHUE f3bIKA HAYKH, YCBOCHHUE W IMMOHMMAHHE CYIIHOCTH JIOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsi MPUOOpETEHUs
YMEHUM OPHUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHOMN KU3HHU;

e pa3BUTHE YMEHHI M CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOIOIEHUEM
U OOBSICHEHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conepkaresibHas XapakKTepUCTUKA LEJIeH U 3a1a4 U3y4YeHHUs
npeaMera B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
MpenojaBaHUM XUMUM B OoJblIed  CTeNeHW  OTHaéTcsl  MpearnovYTeHUe
MPAKTUYECKOM KOMIIOHEHTE COJIepKaHusi OOy4YEeHUs, OpPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3aIliy, BIAJICIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHONW TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHMUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN M TMPUMEHEHHUS UX B PEATbHOM KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3aj1ay.

B cBs3u ¢ 3TUM OpH U3YYEHHUH NpeaMeTa «XHUMHS» JOMUHHUPYIOIIEEe
3HauEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:



ajanranusi o0yJaromMxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIEIOCsS MHPA,
dbopMHpOBaHHE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dbopMupoBaHue y O0OyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHILIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUJOB
JESATENbHOCTU: PELIeHUs MpoOieM, MOUCKa, aHan3a U o0paboTKu MH(OpManuHy,
HEOOXOJUMBIX i1 TNPUOOPETEHUs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B TIO3HAHWM XUMHUHU, a TaKXKe [UI OIEHKA C TO3UIHM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTaHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE IO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEM 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIb30BaTh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl IOMCKA M aHajdu3a y4yeOHOU U
HAYYHO-MTOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COIEP KAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs1, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHWU W TNPOBEIECHUU XHMHYECKOTO
JKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcsd YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJIC€HHOCTH XHMHH, €€ BaXHOW pPOJM B PELICHUU TI00aNbHBIX TpoOiIeM
PaLMOHAIBHOTO MPUPOJIONOIb30BaHMS, OMOIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTrOo
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW /I NPUHATHS TPAMOTHBIX pEIIEHUH B
CUTYALMSIX, CBA3AHHBIX C XUMUYECKUMU SIBJIICHUSIMH.

B yuebHOM 1umaHe cpenHero oOumiero oOpa3oBaHUs MpeaMeT «XHUMUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HayUYHBIE
MPEAMEThBD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero oomero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COILEPKAHHUE YYEBHOI'O IPEIMETA11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckne OCHOBbI XUMUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAsS
00o0yI0uKa. DHEPreTUYeCcKre ypOBHH, TOJYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAITUs AaTOMOB.

[Tepronnueckuit 3akoH u I[leproanueckas cucTreMa XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEpUOAUYECKOrO 3aKOHA U llepmoanmdeckoil cuCTEMbI
xumuueckux anemeHtoB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TEPUOIaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHUu3MbI
oOpa3oBaHUS KOBAJICHTHONW XWMHUYECKOW CBs3M (OOMEHHBIW U JTIOHOPHO-
aKIenTopHbeIl). BomopomHas cBs3b. BalleHTHOCTE. DIEKTPOOTPUIATEIHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOECHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbl KPUCTALINYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10J14 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAUIEKAIIMX K PA3TUYHBIM KJIACCaM.

Xumuyeckas — peakiusa.  Knaccudukamuss — XMUMHUECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPaHEHHUsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SHEPTUU IPU XUMHUUECKUX PEAKLIUSAX.



CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIu4HbIX (hakTopoB. OOpaTnmMbie
peakiuu. XuMHU4YecKoe paBHoBecue. DaKTOpbl, BIMSIOIINE HA COCTOSHUE
xumuudeckoro pasHosecus. Ilpunmnun Jle [larense.

OnekTponuTuyeckas aucconuanus. CuibHbIE U ciiadble 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHasl, IETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAIbHBIE METOJbl M3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
nemoHctpauusa tabauy «llepuonnueckas cuctema xumudeckux snemeHTos . U.
MenpeneeBay, U3ydyeHUE MOJEIECH KPUCTAIMYECKUX PEIIETOK, HAONIOJACHHUE |
OINMKCAaHKUE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa30KEHHE TIEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUM KaTAJIM3aTOPa, OMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIbI0 YHMBEPCAIBHOIO HWHIUKATOPA, pEAaKUHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiausiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMUYECKON pEAKLIUM.

Pacuétnrle 3amaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKHMX peakiuid, B TOM UHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C MCIOJIB30BAHUEM IOHSATUSA «MaccoBas
TOJISL BEIIECTBAY.

Heopranuuyeckast xumus

Hemeramner. Ilonoxxenne HemeramnoB B llepuogumueckont  cucreme
xumuuyeckux siemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocthopa, yriepoga WU KpeMHHS) W HX  COCIMHEHUH  (OKCHJIOB,
KHUCIIOPOACOEPKAIIUX KUCIOT, BOAOPOIHBIX COSUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramioB B [leproanyeckoil cUCTEME XUMHUYECKHUX
anemedToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTayuioB. O6mme Qusnyeckue cBoicTBa MeTamuioB. CrijiaBbl METAILIOB.
DIIEKTPOXUMHUYECKUI PSJI HAMIPSKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, Kalluid, KaJblIHM,
MarHui, aJlOMUHHH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS] BEIIECTB M HX MpeBpallCHUM:
M3y4YeHUE KOJUIeKIHH «MeTamibl U CIUIaBb», 00pa3llOB HEMETAIJIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJICHUE U OIMCAHUE JIEMOHCTPAIIMOHHBIX U



71a00pAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIeJI0Uet, KaueCTBEHHbBIEC PEaKIIMK Ha KAaTHOHBI METAJLJIOB).

Pacuétnrble 3amaun.

Pacuétbl mMaccel BelecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEIIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 0OeCriedeHUH SKOJOTHYSCKOM, SHEPreTHYECKOW U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOJaX IO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIJIEHHOTO
MOJIYYCHUS BAKHEUIIIUX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTE€pHalbl, KpPACKHU, CTEKIO, KEepaMHKa,
MaTepUabl s JIEKTPOHUKHA, HAHOMATEpHUallbl, OPraHUYE€CKUE U MHUHEPAIbHbIC
yaoOpeHus.

XuMHUsS W 3]I0pOBbE YEJOBEKA: IMpaBUja MCIIOIL30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBwia O€30MACHOIO UCIIOIb30BaHUS MPEMApaToB OBITOBOW XUMHUU
B OBCEIHEBHOM >KU3HU.

MexnpeaMeTHbIEe CBS3H.

Peanmuzanuss  MeXnpeaMETHBIX  CBA3€H TpU  HM3YyYCHHH  OOImed w
HEOpraHn4ecKkorl XumMuu B 11 Kiacce OCyIIeCTBIAETCS Ye€pe3 MCIOJIb30BAaHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHATHH, SIBISIOMIMXCS
CUCTEMHBIMH JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTEeCTBEHHO-HAY4YHBIE TMMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukamus, NEepUOJAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrUsi, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOI, PaJMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHD, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
W3MEpPEHUSI, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKocHCTeMa, Ouocdepa, Makpo- u
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pPECYPCHL.

TexXHOJIOTHS: XUMHUYECKAsT MPOMBIILUICHHOCTh, METALUIYPrUs, MPOU3BOJICTBO
CTPOUTENBbHBIX MAaTEpPUATIOB, CEIbCKOXO3SMCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MIPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO



KOCMETHYECKHX IMpenaparoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBILLIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IMPOI'PAMMBI 110 XMMHWN HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOyYarOIIMMUCS
oporpaMM cpegHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHeIM).  HayuHo-meronnueckoil OCHOBOM  aiii  pa3pabOTKU  IIAHUPYEMBIX
pE3yNbTAaTOB OCBOEHHUS MPOTPAMM CPEIHEro 00Iero oOpa3oBaHUs SIBISIETCS CUCTEMHO-
NEATEIBHOCTHBIN MTOAXOI.

B cooTBETCTBUH C CHCTEMHO-AEATENBHOCTHBIM IIOJX0I0M B CTPYKTYpPE JTUYHOCTHBIX
pe3yJbTaTOB OCBOEHMS MpeaMeTa «XHUMHs» Ha YPOBHE CpPEAHEro oOuiero oOpa3zoBaHMs
BBIJIETIEHBI CIIEIYIOIINE COCTABIISIIOLINE:

OCO3HaHHE O0YYAIOIIUMUCS POCCUMCKON IpakIaHCKONW UACHTUYHOCTH — FTOTOBHOCTH
K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJINYUE MOTUBALMU K O0yUEHHUIO;

LEJCHANPABICHHOE pPA3BUTUE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaAULIMA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh UM  CHOCOOHOCTh OOYyYarolUIMXcs PYKOBOJACTBOBATbCA B  CBOEH
JESATENBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM, IIPUCYLIUMU LIEJIOCTHOW CUCTEME
XUMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPaBOCO3HAHUS 3KOJOTUUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBHUTh LENIU U
CTPOUTH KU3HECHHBIE TUIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMeTa « XHMHs» AOCTUTAIOTCA B €IUHCTBE
y4eOHOH W BOCIUTATEIbHOW JESITEIbHOCTH B COOTBETCTBUU C TyMaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMM LIECHHOCTSIMH W HJE€alaMU POCCUMCKOIO
rpaXk/1aHCKOTrO OOIIEeCTBa, MPUHATHIMU B OOILECTBE HOPMAaMH U IpaBUJIaMU IOBEICHMUS,
CHOCOOCTBYIOLUIMMH  IIpOLIECCAaM  CaMOIIO3HAHMsI, CaMOpa3BUTHUS M  HPaBCTBEHHOIO
CTaHOBJICHUSI INYHOCTHU 00YYaIOIUXCSl.

JImyHoCcTHBIE ~ pe3ynbTaThl  OCBOEHUSA  IpeaMera  «XUMHUs»  OTpaXkaroT
cOpPMUPOBAHHOCTh  OMbITA  [O3HABATEIbHOM M  NPAKTHUECKOH  JEATEIbHOCTH
oOyuaroluxcs Mo peajn3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS

OCO3HAHHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U O0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IIPABONOPAJIKY;

IIPEICTABIICHHS O COLMAJIBHBIX HOPMaxX M IIPaBUIIaAX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MAESITENBHOCTH MPH CO3JaHUU YUEOHBIX
IIPOEKTOB, PELIEHUU YUYEOHBIX U IO3HABATENIbHBIX 3a/a4, BBINOJHEHUM XHWMUYECKUX
DKCIIEPUMEHTOB;



CIOCOOHOCTH MOHUMAaTh W HMPUHUMATh MOTUBBI, HAMEPEHHUS, JTOTHUKY U apTyMEHTBI
APYTUX MPU aHAJIM3€ Pa3IMUHbIX BUAOB YU€OHOU JEeSATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMA:

LEHHOCTHOTO OTHOILEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEANI0 OT€YECTBEHHOMN
XUMHUU;

YBa)KEHUSI K IPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMSI TOrO, YTO JOCTHXKEHHUS HAyKH €CTb pe3yJbTaT JJIMTEIbHBIX
HaOJIIOACHUH, KPOIIOTJIMBBIX IKCIIEPUMEHTAJIbHBIX MOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX
Y IPAKTUKOB;

UHTEpeca M IO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M TOCIEAYIOLIEM aHAJIM3€e
nH(pOpMAIH O EPEAOBBIX TOCTUKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMd, CBSI3aHHBIE C XUMHYECKUMH SBJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIEC PEIICHUS], OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHUE WU MOCTYIKHA CBOMX TOBApHILEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) gpopmMupoBaHHs KYJbTYPHbI 310POBbS:

MOHUMAaHUsS LIEHHOCTEW 310pOBOro M 0e30MmacHoro o0pasa KU3HHU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coONro/ieHnsT TpaBwi 0Oe30macHOro oOpallleHusT ¢ BelmecTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAaHUSl LUEHHOCTH MPaBWJI MHAUMBUIYAIBHOIO U KOJUIEKTUBHOI'O 0O€30MacHOro
MOBEJEHUS B CUTYAILUSAX, YTPOXKAKOIIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HAHUSl TMOCJIEJICTBUH W HENPUATUS BpEAHBIX NPUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIENOBATENbCKON AESITEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U APYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PELICHUH MPAKTHUYECKHX 3a7ady COLUAIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY M3YYEHHIO Mpodeccuil pa3InyHOro poja, B TOM YUCIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYNY, JIIOASIM TPYAa U pe3ybTaTaM TPYAOBOU JAESTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYAJIbHOM TPAEKTOPUU OOpa3oBaHUS,
Oyayuieil mpodeccuu U pealu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4&TOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMSA:



HKOJIOTUYECKH  L€I€CO00pPa3HOr0 OTHOLIEHUS K TPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIE;

NOHUMAaHUs TNOOANBbHOTO  XapakTepa JKOJOTMYECKUX  MpoOjeM,  BIMSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHON CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTIKEHUN XUMHHM JI pPELICHUS
BOIIPOCOB PALIMOHAIBHOIO IIPUPOIOII0JIB30BAHMS;

AKTUBHOI'O HEIPUATUSA JEUCTBUN, IPUHOCIIIUX BPEJ OKPYKAlOLIEH NPUPOIHOU
cpele, YMEHHS NPOrHO3UPOBATh HEONArONpHUATHBIE HKOJIOTMYECKUE IOCIEACTBUS
NPEeATPUHUMAEMBIX JICMCTBUN U MIPEAOTBPAIATh UX;

HaJIM4Yus Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUSA, YKOJIOTUYECKON KYJbTYPHI, OIbITA
NEATEIbHOCTH HKOJOTHMYECKON HAIPaBJICHHOCTH, yYMEHUS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKAaTUBHONW W COLIMAJIBHON MpPaKTUKE, CIIOCOOHOCTU U YMEHHS
aKTUBHO NMPOTHUBOCTOATH UCOJIOTUN XeMOpoOuu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHMMAaHUA CrenUpUKU XUMHHM KaKk HayKH, OCO3HAaHHA €€ poiu B (popMHpOBaHUU
palMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3JaHUU LEJIOCTHOIO IMpEACTaBICHUs] 00
OKpY>KAIOIIEM MHpPE KaK O €IUHCTBE MNPUPOALI U YEIIOBEKA, B TO3HAHUHM NIPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu IpoOJIeM COXpaHEHHs IPUPOIHOIO PAaBHOBECHS;

yOexKAEHHOCTH B 0COOON 3HAUMMOCTH XUMUH ISl COBPEMEHHOM LUBUIM3AIMH: B €€
IYMaHUCTHUYECKOM HANpaBICHHOCTM W BaXXHOM pOJM B CO3/JaHUUM HOBOH 0a3bl
MaTepUalbHOW KyJIbTYpbl, PEHIEHUH TIJI00adbHBIX NPOOJEM YCTONYMBOTO pa3BUTHUS
YeJIOBEYECTBA — ChIPbEBOM, YHEPIETUYECKOM, MUIIEBOM U 3KOJIOTMYECKOW 0€3011acCHOCTH, B
pa3BUTUU MEAMIMHBI, OOECIEUEHUU YCIOBUHM YCIEHNIHOIO TpyJda U 3KOJIOTUYECKU
KOM(pOPTHOM KU3HU KaXJA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IOHHMAaHUS CYLUIHOCTH METOJOB IIO3HAHUS,
UCITIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOIb30BATh MOTYyYaEMbl€ 3HAHUS
JUISL aHalIu3a U OOBACHEHMs SIBIICHHHM OKPYKAIOIIEr0 MUpa U MNPOUCXOIAIIUMX B HEM
U3MEHEHUHN, yMEHHUs JieJaTh 00OCHOBAHHBIE 3aK/IFOUEHUS HA OCHOBE Hay4HbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LEJbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIONb30BaTh XWMHUYECKHE 3HAHMS JUISl PEIICHHS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAlIHSIX;

MHTEpeca K IIO3HAHUIO U UCCIIE0BATEIbCKON NESATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAHUM [0 XUMHH B COOTBETCTBHUU C >KW3HCHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B paszIuuHbIX cdepax mpodeccrnoHalIbHOM
NEeATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUS YUEOHOro mpenMera « XUMHUsD Ha YPOBHE
CpeaHero oo11ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUIS dbopmupoBanus MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCUUIUIMHAPHBIE  (MEXMpPEIMETHbIE) OOIICHAay4YHble MOHSATHUSA, OTpaXkaroulue
1[EJIOCTHOCTh HAyYHOU KapTHUHBI MUpPA U CIIEUU(PUKY METOJIOB MO3HAHMSI, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, JHEprus, SBIEHUE, MPOLECC, CUCTEMA,
Hay4HbIM (DaKT, MPUHLHKIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBAHHE,
HaOJII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPyTHE);

yHUBEpCalbHble ydeOHble JEWCTBUS  (MO3HABaTENbHbIE, KOMMYHUKATHBHBIE,
peryisTHUBHBIE), oOecneunBaromye (opMHUpOBaHUE (PYHKIMOHAIBHOM T'PAMOTHOCTH U
COLIMATbHON KOMIETEHIINN 00y4Jatomuxcs;

CHOCOOHOCTh OOYYalOUIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHUPOBO33pEHYECKHE 3HAHUS M YHUBEpCAIbHbIC YUEOHbIC JIEUCTBUS B MO3HABATEIHLHOU U
COLMAJIBHOM IIPAKTUKE.

MeTtanpeaMeTHbIe pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHbHBIMU yUEOHBIMU
N03HAaBaTeJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMMU.

OgyaieHUe YHUBEPCAJIbHBIMH Y4eOHbIMH 03HABATEIbHBIMU AeHCTBUAMM:

1) 0a30Bble JIOrHYeCKHe IelCTBHS:

CaMOCTOSITENNFHO (OPMYIIMPOBATh M aKTyaJU3UPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpHBaTh;

OTPENENATh LENH EITebHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH UX JTOCTHOKCHHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIbHOCTH C MOCTABJIEHHBIMU LIEJISIMU;

UCITI0JIB30BaTh MPHU OCBOCHUM 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIUICHHS — BBIIEISATh
XapaKTepHbIE NPU3HAKA NOHATUH M YCTAHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUS JUIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpPATh OCHOBAHUS W KPUTEPUHM JIs KIACCU(PHUKAIMU BEIIECTB U XUMHUYECKUX
pEeaKUHnii;

YCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY N3YYaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHAYKTHBHBIC, NEAYKTHUBHBIC, 10 aHAJOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTM U MPOTHUBOPEUYUST B  PACCMATPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpPOBaTh BBHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATH B IMPOLECCE IIO3HAHMS, MCHOJIb3YyEMbIE B XHMHH CHMBOJIMYECKHE
(3HAKOBbBIE) MOJENN, MPEeOOPa30BbHIBATH MOJACIIbHBIC MPEIACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) 37€MEHTa, XuUMUYeckas (opmysia, ypaBHEHHUE XUMUYECKOM peakIuu — MpHU
pEelICHNH YYEOHBIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3aJad, NPUMEHSATh Ha3BaHHbBIC
MOJICJIBHBIE TIPEACTABICHUS JUIS BBIABICHHUS XAapaKTEPHBIX IPU3HAKOB H3Y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eCTBUSA:



BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'0 MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMIA;

dbopMynMpoBaTh 1€MW U 3aJaud HMCCIEIOBAHUSA, HCIOJIb30BaTh IOCTABIEHHBIE U
CaMOCTOATENBLHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTAa MO3HAHUS U
OCHOBBI 1Jis1 (DOPMHPOBAHUS THUIOTE3bl MO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIa/IeTh HABBIKAMH CaMOCTOSITEIBHOIO IIJIJAHUPOBAHUS U NPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEpILIEHCTBOBATh yMEHUs HAOMIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIBHO MTPOTHO3UPOBATh €ro pe3yJibTar, PopMyIHpoBaTh 0OOOLIEHUS U BBIBOIbI
OTHOCHUTEJIFHO JOCTOBEPHOCTU PE3yJIbTaTOB HCCIEAOBAaHHUSA, COCTABISATh OOOCHOBAaHHBIM
OTYET O MpojeTaHHON padoTe;

NpUOOpETaTh ONBIT YUEHUYECKON HCCIIEIOBATENbCKON U MPOEKTHOU JESITeIbHOCTH,
MPOSIBIISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHMSL.

3) pabora ¢ unpopmMaunmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpMaLUU (HAYyYHO-TOIMYJISIpHAS
JUTEpATypa XUMUYECKOIO COJEpKaHMs, CIpaBOYHbIe MocoOus, pecypchl WHTepHeTa),
aHaJIM3UPOBaTh MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM MpPEACTaBICHUS, KPUTHUECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCT;

(GbopMyIMpOBaTH 3alPOChl U MPUMEHATh Pa3IUYHbIe METOJbI MIPU MOKUCKE U 0TOOpE
uH(popManuu, He0OXOIMMOM /JIs BBIIIOJIHEHHSI YYEOHBIX 3a7a4 ONPeNeIEHHOTO TUIA;

npuobperaTh  ONBIT  MCIOJB30BAHUA  HMH(POPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (OopMy mpencraBiieHUs HWHOOpMaIUU
(cxemsl, rpauKH, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CPEJCTBA IMpH PadOTe C XMUMHUYECKOM
uHpopMaluel: NPUMEHATh MEXKIIpeIMETHbIE ((PU3NYECKUEe U MaTeMaTHYeCKUe) 3HaKU U
CUMBOJIBI, (POPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISAHOCTH.

OBinageHne yHMBepCcaIbHBIMH KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOW TE€Mbl B XOJA€ JAMajora W/WiH
JTUCKYCCUH, BBICKa3bIBaTh HAECH, (HOPMYIUPOBATH CBOMU MPEAJIOKEHHUS OTHOCHUTEIIBHO
BBINIOJIHEHHUS TIPEUIOKEHHON 3a0a4H;

BBICTYNIAaThb C IPE3CHTAllMEW pPE3yJIbTaTOB  I03HABAaTEIbHOW  JAESITEIBHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, pean3alMy y4eOHOro MnpoekTta W (OPMYJIUPOBATH BBIBOJABI I10
pe3ynbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM IYyTEM COIJACOBaHUS IO3ULHUA B XOJE
00CyXKJeHUsI 1 0OMEHAa MHEHUSIMU.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:



CaMOCTOATEJIBHO  IUIAHUPOBAaTh M OCYLIECTBISITH  CBOK  ITO3HABATENIBHYIO
JESITEIbHOCTD, ONpeeNiss €€ Leau U 3a7a4d, KOHTPOJIMPOBATh U [0 MEPEe HEOOXOIUMOCTH
KOPPEKTUPOBATh MPEJIaraeMblii aNropuT™M JEUCTBUI MpU BBINOJHEHUU Y4YEOHBIX U
UCCJIEeI0BATENbCKUX 3a]a4, BBIOMpAaTh HamOosiee 3PQPEKTUBHBIA CIOCOO MX PEIICHUS C
Y4E€TOM ITOJIyYEHHUS] HOBBIX 3HAaHUW O BELIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYILECTBIISATh CaMOKOHTPOJIb CBOEH JIE€ATEIbHOCTM Ha OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

IIpeameTHbIe pe3yibTAThI
11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHUU

XUMHUECKHI 3JIeMEHT. ATOM. Sapo aroma, M30TONBlL. DJIEKTPOHHAas 000J0YKA.
DOHepreTMueckue YypOBHH, MOIYpOBHU. ATOMHBIE OpOUTanu, s-, p-, d- BJIEMEHTHI.
Oco0OeHHOCTH pacrpeieNieHHs 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JIEMEHTOB MEPBBIX
YeTBIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTypaLIHsi aTOMOB.

Ilepnognuecknii 3akoH U llepuonnueckas cucrema xumuyeckux diaeMeHToB J[. .
MenpeneeBa. CBs3p NMEPUOINYECKOTrO 3aKoHa U lleproamyeckoil CUCTEMBI XUMHUYECKHX
anementoB JI. WM. MenzgeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOKHBIX BEIIECTB II0 IpyNnaM M NepuofaM. 3HAYEHUE IEPHOIUYECKOTO
3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBA3b. BUIbI XUMUYECKON CBS3M (KOBAJIECHTHAs
HEeMoJIsIpHAass M TOJSpHAasl, WMOHHAasg, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM XMMUYECKOU CBsI3M (OOMEHHBIM M JOHOPHO-aKleNTOpHBIN). BomopoaHas
CBsA3b. BaneHTHOCTh. DneKkTpooTpuuaTenbHOCTh. CTeneHb OKUCIeHHs. VIOHbI: KaTUOHBI U
AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT
THIA KPUCTAJUIMYECKON PEIIETKH.

ITonsaTre o nucnepcHeIX cucremax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coenvHeHuid. HoMeHkmatypa HeopraHM4ecKux
BelecTB. ['eHeTnyeckas CBsA3b HEOPraHMYECKUX BEILECTB, NPUHAUICKAIIUX K PA3TUIHBIM
KJIaccam.



Xumuueckas peakiusi. Knaccupukarms XUMHUYECKUX PEaKIii B HEOPTAaHUUECKOU U
OpraHWYeCKOM XHWMHHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHUS H
MPEBpAIIEHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CKOpoOCTh peakiuy, €€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMBbIE pEeaKIUU.
Xumuueckoe paBHoBecue. DakTOphl, BAUSIOIIAE HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunuun Jle Hlartenbe.

OnekTponutuueckas aucconuanus. CunbHble W craObie 3iekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OKCIIEpUMEHTAJIbHBIE ~ METOABbl M3YYEHUsT BEUIECTB M WX  [PEBPAILCHUI:
neMoHcTpanus Taomui «llepuoandeckas cucrema Xumuuyeckux odnemeHtoB J[. .
MeHieneeBay, U3yuyeHHe MoJieNield KPUCTAINTMYECKUX PEHIETOK, HAOII0IEHUE U ONTMCAHUE
JIEMOHCTPAIIMOHHBIX W JA0OPATOPHBIX OIBITOB (pa3lioKeHHE NEPOKCHIa BOJOpOJa B
MIPUCYTCTBUM KaTalln3aToOpa, OIPEIEICHUE CpPElbl PAacTBOPOB BEIIECTB C IMOMOUIBIO
YHUBEPCAJIIBHOTO WHIUKATOpPA, PEaKIMd HMOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKON
paboThl «BiusiHue paznuyHbIX PaKTOPOB HA CKOPOCTh XUMUUYECKON pEeaKIIUm.

PacuérHble 3anaumn.

Pacu€rel Mo ypaBHEHHSIM XHMHYECKHUX PEAKLUUM, B TOM YHUCIE TEPMOXHMHYECKHE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM TTOHSITHUS «MACCOBAsI JOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxenne HemeraiuioB B Ilepuoamyeckon cUCTEME XUMHUYECKUX
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTpOeHHUsI aToMOB. Du3nyecKkue CBOWCTBA
HEMETAJJIOB. AJIIOTPONHsS HEMETaUIOB (Ha IpuMepe Kuciaopojaa, cepbl, dochopa u
yriiepoaa).

XUMHUECKHE CBONCTBA BAXKHEUIIINX HEMETAUIOB (TaJIOTE€HOB, Cephl, a30Ta, dhocdopa,
yriaepojla U KpPeMHHUS)) W UX COCAMHEHHH (OKCHIOB, KHCIOPOJACOACPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUH ).

[IprMeHeHne Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.

Merambl.  Ilonoxkenune wertamioB B Ilepuonnueckor cucreMe XHUMHUYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme — Qusuueckue  cBoiicTBa  MeTtayyioB.  CrulaBel  METaJJIOB.
DIIEKTPOXUMHYECKUI P HANIPSHKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX METAJUIOB (HATpUM, Kajduid, KajdblMH, MarHWi,
ANIOMHUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCUHEHHUIA.

O6mue criocoObl notyueHust MmetauioB. [I[puMeHeHre MeTauioB B OBITY M TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl M3YUYEHHSI BEIIECTB M MX MNPEBPAILCHUN: HU3yUYEHUE
KOJUTIEKITUU «MeTaJlTbl ¥ CIUIaBbD»), 00pa3Il0B HEMETAIIOB, PEIICHUE YKCIIEPUMEHTATBHBIX
3aay, HaAOMIOJIEHHE M OINHUCAHWE JIEMOHCTPAIIMOHHBIX M JIa0OPAaTOPHBIX OIBITOB



(B3auMOAEICTBUE TUIPOKCHIA ATOMUHUS C pPAcTBOpaMU KHUCJIOT U  IIEJIOYeH,
KaueCTBEHHbIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétbl Macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIIECTB, PACUEThI MacChl
(00bEma, KoNMMUECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CId OAHO W3 BEHIECTB HUMEET
MIPUMECH.

XHUMHUA U KU3Hb

Ponpr xumMum B oOecnedeHHWH SKOJIOTHYCCKOM, SHEPreTUYSCKOM | IHUIIEBOU
0e30MacHOCTH, pa3BUTUU MeIULIUHBI. [IoHATHE 0 HAYYHBIX METOIaX MO3HAHUS BEUIECTB U
XMMHUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIIAX TPOMBIIIJIEHHOTO MOJy4YeHUSs
BAKHEUIIINX BELIECTB.

YenoBek B MUpPE BEIIECTB U MATEPUANIOB: BaXKHEHIINE CTPOUTENbHBIE MaTEPHUAbL,
KOHCTPYKIIMOHHBIE MaTEpHUalbl, KpACKU, CTEKIIO, KEPAMHUKA, MAaTEPUAIIBI JJIs1 SJIEKTPOHUKH,
HaHOMAaTepUaJibl, OpPraHUYECKUE U MUHEPATIbHbBIC YA0OpEHUS.

XUMHS ¥ 3J0pOBbE YEJIOBEKA: IIPABUJIA UCIIOIB30BAaHUS JIEKAPCTBEHHBIX ITPENAPATOB,
npaBuia 0€30MacHOTO HMCIIOJIb30BAaHUS TMPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOMN
KU3ZHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€ld MpPU H3yYEHUU OOIIEC W HEOPraHHUYEeCKOU
xumMuu B 11 Kilacce OCYIIECTBISIETCS Yepe3 HMCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W TOHATHH, SBIAIOIIUXCS CUCTEMHBIMUA I OTACJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAy4YHBIN (DakT, rumoresa, 3aKOH, TEOPHs,
aHanu3, CHUHTE3, Kilaccuukanus, MNEepUOJUYHOCTb, HAOIIOJIEHNEe, HKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, ABJICHUE.

®du3uKa: MaTepusi, SJHEPrUs, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaNOAaKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKU YpPOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBAa, (PU3MUECKHE BEIMYMHBI M €IMHMIIBI WX H3MEpPEHUs,
CKOpOCTb.

buonorus: kierka, opraHusM, sKocucTema, ounocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE HCKOMAeMbIe, TOILUIUBO,
pECYpPCHL.

TexHonorus: XWUMHUYECKass MPOMBIIIJICHHOCTh, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MAaTEPUAJIOB,  CEJIIbCKOXO3SMCTBEHHOE  NPOU3BOJCTBO,  IHILEBas
MIPOMBIILJIEHHOCTb, dapmaneBTUYECKast MIPOMBIILJIEHHOCTb, IPOU3BOJICTBO



KOCMCTHYCCKHUX IpcraparTrosB, IIPONU3BOACTBO KOHCTPYKIHMOHHBIX MaTCpUaJIOB,
QJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMmeTHble pe3ysibTaThl OCBOCHHS yU4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETEHIINH 00YyYaroInXcs;
CHOCOOHOCTb oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE YUYEOHBIE
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpoOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/Ib30BATh IIPU OCBOCHWM 3HAHWUM INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHpopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

11 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  IPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npupojbl, B (OPMHUPOBAHUU MBIIUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€



(GyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHHs] MPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBI0 U IPUPOJHOM
cpexne;

BJIAJICHAE  CUCTEMOM  XUMHYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolIie MOHATUS (XMMUYECKHI 3J€MEHT, aToM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKASI CBA3b
(KoBaJIeHTHas1, MOHHAsI, METAJUIMYECKas, BOJOPOIHAS ), KpUCTAJUIMYECKas pelI€TKa,
TUINBl  XUMWYECKUX  PpEaKUUH, pPacTBOP, DJIEKTPOJUTHI, HEIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, OKHUCIMTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakluu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeOopHs
3JIEKTPOJUTUYECKON Juccolmanuy, nepuoandeckuil 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHUs MAacCChl BEIECTB, 3a4KOH COXPAHEHUs W IIPEBPAILEHUs YHEPTUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIy4eHUH U 0€30MaCHOM HCIOIb30BaHUH BaXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MNPU3HAKUA MOHITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNH HEOPraHUYECKHUX BEIECTB U UX IIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHYECKHX  pEaKIHii,
cuctematuieckyro HoMmeHknarypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAECIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIJIEKUCIBIA ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTb, IUTHEBAS COJIA, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEATh BAJEHTHOCTh U CTENEHb OKUCIEHUS
XUMUAYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHUYECKOU
CBSA3M (KOBaJE€HTHAas, MOHHAs, METAJUINYECKAsl, BOJOPOAHAs) B COCAMHEHUAX, THII
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJIApHasi,
MOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCIMHCHHUM,

c(OpMUPOBAHHOCTH YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO UX COCTaBy K ONPEAEeNEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METANIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI NMEPUOIUUYECKOr0 3akoHa /.
. MennieneeBa 1 I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO QYHKIIUU;



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1—4 mepuonoB Ilepuoauueckoit cHCTEMBI
xumuueckux snemeHToB JI. M. MenaeneeBa, UCMoOib3yst MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHUY, O0OBICHSTH
3aKOHOMEPHOCTH M3MEHECHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCAWHEHUM
1o nepuojam u rpymnmnam Ilepuogndyeckoit cucTeMbl XUMUYECKUX d1eMeHTOB /I, M.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIWYHBIX  KJIACCOB,
MOATBEPK/IaTh CYIIIECTBOBAHWE T€HETUUYECKOW CBS3M MEXKIY HEOPraHUYE€CKUMU
BEIIECTBAMHU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHUH IO
Pa3IMYHBIM TIpU3HAKaM (YUCIy M COCTaBY pEarupyrolux BELIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHCHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKklny, y4acTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3TUYHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPAaBHEHHS PEaKIuii HOHHOTO OOMEHa, YIUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TH PEAKIUUA UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAacHO3HABATH
ONBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbIBaThb CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
3THUX PEaKINM;

c(hOpMHUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCMOCTh CKOPOCTH XUMHUYECKON
peaKkIuy OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh yMEHHUM XapaKTEepPU30BaTh XHMHYECKHE ITPOIICCCHI,
JIe)KAIME B OCHOBE MPOMBIIUICHHOIO TMOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPoOIeMax XMMUYECKOTO TPOU3BO/ICTBRA;

c(hOpMHUPOBAHHOCTh YMEHHUH IPOBOJAUTH BBIYMCICHUS C HCIIOIb30BAaHUEM
MOHATHS «MAaccoBasi JOJIS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUM Ta3oB
MIPU XUMUUYECKUX PEaKIMSIX, MAacChl BEIlleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU
BEIIIECTB, TEIJIOBOTO 3((eKTa peaKkimid Ha OCHOBE 3aKOHOB COXPaHCHHS MacChl
BEILIECTB, MPEBPAICHNUS U COXPAaHCHUS SHEPTHUH;



c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIA BOAOPOJA B MPUCYTCTBUU KaTalM3aTopa,
OTpENICJICHHE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI  YHHUBEPCAIBHOTO
WHJIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiuu,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha Ccyibdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
temam «Metambly U «HeMeTannael») B COOTBETCTBUM C IpPaBWJIAMH TEXHUKHU
0e30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpYAOBAHHEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOUIMX peakuuid U (QOopMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHOpPMAIUIO, TOJIy4aeMyH0 U3 Pa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYyHUKaiuu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
11e71IecCO00pa3HOTr0 TOBEJCHUSI B OBITY W TPYJOBOM JACSATEIBHOCTH B LEAX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPTAaHU3MBbI OTPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAICHUSI KX BPEHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaIOIINXCA C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIHIECTB U
XUMHUYECKUX SBJICHUM;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE MCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitnsg mis 3anmucu XUMHUYECKHUX

dhopmyI.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3ziejioB M TeM KonTpoabubie | IlpakTuuecku
n/n Bcero o0pa3oBaTe/ibHbIE
nporpamMmMbl padoThI e padoThI
pecypchl
Paznea 1. Teopernueckne 0CHOBbI XUMHUM
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [lepuoanueckas 3
cucrema
XUMHUYECKUX
anemeHToB /l. .
Menpeneena
Crpoenue
BEIIeCTBA.
1.2 » 4
Mmuoroo6pasue
BEIIIECTB
XuMH4ecKue
1.3 8 1 1
peakuuu
Hroro no pazaeny 15
Paspnen 2. Heopranmueckass xumust
2.1 MerTanbl 6 1
2.2 Hewmerannsl 9 1 1
CBs3b
HEOPraHUYeCKUX
23 P I
U OPTaHUYECKUX
BEILIECTB
Hroro no paszneny 16
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMHS U )KU3Hb 3
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
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