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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEbHOW IPOrpaMMbl CPEIHEro oO0Iero ooOpa3oBaHUs
(®OIT  COO), npencraBieHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
deneparnuy, peaTU3yIONIUX OCHOBHBIE 00pa30BaTElIbHBIE MPOTPaMMbI, U
OCHOBHBIX TmonoxkeHnd «Crtparerum pa3BuTHs BocnuTaHus B Poccuiickoi
®eneparuun Ha nepuon a0 2025 roma» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOrieit crpaTerny 00y4eHus, BOCIUTAHUS U Pa3BUTHSI O0YUJaAIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenrtyanbHble nonoxkeHus @I'OC COO o B3anMOOOYCIOBJIEHHOCTH LIEJIEH,
COJIEp)KaHMsI, pPe3yJabTaTOB OOYy4YeHHs W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, noJrygyaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3alMM, SIBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYINX
LEJIOCTHOM CHUCTEME XHMMHUYECKOro o00pa3oBaHUsA. OTH UEHHOCTU KacaroTcCs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M MPUPOAHOW cpene. Peamnsyercss Xumuyeckoe oOpa3oBaHUE
oOydJaromuxcs Ha ypOBHE CPEHEro 00Imero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npeamMera «XUMHS», COJEpPKAHUE M TIOCTPOEHUE KOTOPOrO OIPEACIICHBI B
nporpaMMe MO XUMUU C Y4€TOM cCheuu(uKyd HayKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTEpUAIbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0luX 1ejiedl W TPUHIUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero odiiero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B
COBPEMEHHOW IMBUJIM3AIIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOU KYJIbTYPHI.
OHa BHOCUT CBOM BKJaJ B (OPMUPOBAHUE PAIlMOHAIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXaloleM MHUpE KaK O €IUHCTBE
IPUPOJLI U YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUHM Ha OCHOBE TOHUMAaHUS



BEILIECTBEHHOTO COCTaBAa OKPYXAIOIIErO0 MHPA, OCO3HAHMS B3AUMOCBSI3H MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOAEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTaa
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoOBpeMEHHAas XMMHsI Kak Hayka
CO3MJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAlpaBlieHa Ha pELICHUE
ro0anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOmIMMHU LEISIMH W MPUHLIMIIAMH CPEAHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOy4aroumxcs, HEOOXOAUMYI0 MM JJii  BbIPAaOOTKH  MHMPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKJIIYEHUS B IKU3Hb COLIMYMa, IPOJOJIKEHUS
o0pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu ~ nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOmas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOH XMMHHU (C BKIIOYEHUEM 3HAHMM U3 OOIEH XUMHH) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUMW IPU W3yYEHUH
npeaMeTa OOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOroo0Opasus
BEIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
Heopranuyeckass XuMmus» c(OpMHUpPOBaHA B MpOrpamMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia H OOYCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeAeNEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuYeCcKHX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXHUMHMYECKUX M BJIEKTPOHHBIX
IpelCcTaBieHuit o0 cTpoeHuu BemiecTB. CBefeHUss 00 H3ydyaeMblx B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB A0 CIOXKHBIX OMOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJY4arOT PA3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIETO OOpa3oBaHUsl MEpBOHAYAIbHBIE
MIPEICTABICHUS O XUMUYECKON CBSA3M, KJIACCU(UKALMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUUYECKUI MaTrepuan U (PaKTUUECKUE CBEJICHHS O BEIECTBaX U XMMHUYECKOU
peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHWYyecKas XUMUSD)
o0 yyaroummcs MIPEIOCTABIISIETCS BO3MO>XHOCTb 0CO3HaTh 3HAYEHUE



NEPUOANYECKOT0 3aKOHA C OOIIETEOPETHUYECKUX U METOIOJIOTUYECKUX IMO3UIUH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0o01maroen 10 0ObSICHSIOMEN U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAaMHU COJICP)KAHUS, HUMEIOUIMMHU KYJIbTYPOJIOTMUECKUH U TMPHUKIIAJHOM
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
APYTMMU HAayKaMH, PAacKpbhIBAIOT €€ pojib B IMO3HABAaTEIbHOM W MPAKTHUECKON
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTHUYECKUX MPHIOKEHUA XUMUH, TOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH MH(POPMAIUIO U
OpPUMEHSTh €€ M TIONOMHEHHWS 3HAHWM, pPEHICHUs WHTEICKTYyalbHBIX H
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 3a/ad. B 1ienom copepxanue yueOHOro
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHA  HU3YUEHHS  OpPUEHTHUPOBAHO Ha
(opMupoBaHuE y OOY4YaIOMIKUXCS MHPOBO33PEHUYECKON OCHOBBI Il MOHUMAaHUS
¢mnocodckux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOr0o MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNW NYyTEM HKCIEPUMEHTa M
pelIeHusT TMPOTUBOPEYUN MEXAY HOBBIMH (akTaMH U  TEOPETHUYECCKUMHU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKXe Mpo0sieM cOepexeHHs] SIHEPreTUIECKIX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnnane pemeHuss 3aad  BOCIMTAHUA, PAa3BUTHS M COIMATU3ALUU
oOy4JaromMXcs MNPUHATBHIE MPOrpaMMON IO XUMHUU MOJXOAbl K OIPEAeSICHUIO
COJECpXaHUsI W TOCTPOSHHUS TMpenMera MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BHUJIOB JEATEIHLHOCTH: pEIIeHHs Mpo0JieM, IOMCKa, aHalu3a W
00paboTku MHPOPMAITIH, HEOOXOAUMBIX JIJIsI IPUOOPETEHHS OIbITA TPAKTUYECKOM
U HCCIIEAO0BATENILCKON JIESITEIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IO3HAHHUU
XUMHH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILIEro 0Opa30BaHus, NP ONpPeNeICHUN
COJIEP)KATENIbHOM XapaKTepUCTUKH LIEeJel HM3ydeHHs] NpeaMeTa HampaBlIEHUEM
IEPBOCTENIEHHON 3HAYMMOCTH TPAJAMLMOHHO TpU3HAETCS (HOPMHUpPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSTENbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C



METOJIMYECKOM TOUYKHM 3PEHHSI TaKOW MOAXOJ K OMPEICICHHUIO LeJe H3ydeHus
IIpEeIMETa SBJISIETCS BIIOJHE ONPABIAHHBIM.

CorymacHO JaHHOW TOYKE 3PEHHUS TIABHBIMU LIEISIMH HM3YYEHHUS MpeaMera
«Xumus» Ha 06a30BoM ypoBHe (10 —11) sBisroTcst:

e (¢opMHpOBaHME CHUCTEMBl XHMMHUYECKHUX 3HAHUM Kak  BaXKHEHIICH
COCTABJISIOIIEN HAy4YHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JIekKar
KJIIOUEBbIE TOHATHUS, (yHIAMEHTalbHbIE 3aKOHbI M TEOPUU XUMUH,
OCBOCHHE $f3bIKa HAYKH, YCBOEHHWE W NOHMMAaHUE CYHIHOCTH JOCTYIHBIX
000011IeHN A MUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pPEaKlMi, HEOOXOIUMBIX Ui NPUOOPETEHUS
YMEHUI OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XHUMHUYECKUX SIBIICHUU,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEIHEBHOM JKU3HMU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM  XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJEHUEM  IMpPaBUI
0e30macHOro OOpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, conepkarenbHas XapaKTEpUCTUKA LIeJIed W 3a/1ay U3y4eHus
peIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMH B CUCTEME cpeaHero odiiero oopazosanus. CeroaHs B
OpernojiaBaHud  XUMHM B Oosbledl  CTENEeHW  OTHAETCs  MPEearoyYTeHHUE
IPaKTUYECKOM KOMIIOHEHTE COJepXaHusl OO0y4eHHs, OpPHEHTHPOBAHHOM Ha
NOJIFOTOBKY BBIITYCKHHMKA 00111€00pa30BaTebHON OpraHU3alliy, BIAJICIOIIETO HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTUBHOI'O MOJYYEHMs] 3HAHUM M NMPUMEHEHUSI UX B PEAbHON KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TnpH U3ydeHMHM TNpeaMera «XUMHUS» JOMHUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

ajantanus o0y4aromuxcsl K YCJIOBUSAM JMHAMHYHO Pa3BUBAOUIErOcs MUpa,
dbopMUpOBaHUE  WHTEUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHUIO TPAMOTHBIX
pELICHNI B KOHKPETHBIX KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMMEIOIIMX YHUBEPCAIBHOE 3HAYEHHE Ul DPa3IMYHBIX BHUJIOB
NESATENbHOCTU: PEIIeHUs MpoOJeM, MOUCKA, aHanu3a U 00pabOTKH HH(OpMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs! OmbiTa JESATENHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKkKe U1 OLEHKH C IO3HULHM



AKOJIOTUYECKOW OE30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YeJIOBEeKa U MIPUPOTHYIO CPEAy;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIICKTYAIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00 yJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HaHUS 110 XHMHHU B COOTBETCTBUU C )KU3HCHHBIMH MMOTPEOHOCTSMHU, UCTIONB30BaTh
COBpPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalu3a y4eOHOU u
HAyIHO-TIOMYJIIPHOW HH(POPMAIINY XHMHYECKOTO COACPKAHHS,

(GbopMHpOBaHUE U PA3BUTHE Y 00YYAIOIIUXCS ACCOIUATUBHOTO M JIOTHYECKOT'O
MBIIIEHHSI, HAOIIOAATEeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHHUHM W TPOBEACHHH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy OOydJarommxcsi YOeXAEHHOCTH B T'yMaHHCTUYECKOU
HaNpaBICHHOCTH XUMHUH, €€ BAXHOW POJM B PEHICHUU TIOO0ATBHBIX MPOOIEeM
PalMOHATIBHOTO TPUPOIONOIB30BAHNUS, TIOMOTHEHUSI YHEPIeTUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeHOTro
OTHOUICHUS K TPHUPOJIEC W CBOEMY 3IIOPOBBIO, a TaK)Ke NPHOOPETCHHS OIIbITa
UCTIOJIb30BaHUsl TONYYCHHBIX 3HAHWUU I TPUHATUS TPAMOTHBIX PEIICHUH B
CUTYaITUsIX, CBSI3aHHBIX C XUMHUYECCKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsl MPEAMET «XHUMUS»
0a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-HAyUHBIC
TPEMETBD».

OO1m1ee yuCIio YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUH, Ha 6a30BOM ypOBHE
cpenHero ooIero oopasoBanus, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Hefieno).



COJEP)KXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenquHenuid A. M. bytiepoBa, e€ ocHOBHbIE MOJ0XKeHUA. CTPYKTypHbIE (DOPMYJIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTHdecKas) W TPUBUAIbHBIE Ha3BaHMS
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3UYECKHME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAllMM, OKHUCICHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI psijl. ALIETUIIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MUECKHE U XUMUYECKUE CBOMCTBA
(peakuuy rajJoreHMpOBaHUs U HUTPOBAHU ), IIOJy4YE€HUE U IPUMEHEHUE.



['eHeTnyeckass CBsI3b MEXAY YIJIEBOAOPOJAMH, IPUHAUICKAUMA K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mnepepadbOTKu HePTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOAbl H3Y4YEHUs BEIIECTB W HMX IPEBpAILCHUN:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kucisiopoacoaepskamme opranmuyeckue coelMHeHUus

IIpenenbHble OOHOATOMHBIE CHUPTHL. METaHOI Y 3TAHON: CTPOCHUE,
bu3MYecKkue M XUMHUUYECKHME CBOMCTBA (peakliMd ¢ aKTUBHBIMU MeETaUlaMH,
rajioreHaMu, TOpeHue), NpuUMeHeHHe. BoaopoJHbIe CBSI3M MEXAY MOJIEKYJIaMu
CIIUPTOB. JeficTBHE METaHOJIAa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
opraHusMm 4yesoBeka. [[puMeHeHue rimiepuHa U dTUICHTJIUKOJIS.

@deHoN:  CTpOEHHE MOJEKYNbl, (U3MYECKUEe W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIIUN), TOJIyUCHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsI KUCJOTHI KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBobl: cocTaB, KiacCHU(pUKALMS YriIeBOIOB (MOHO-, U TOJUCAXapUIbl).
['moko3a — mnpocTeduii MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJICKYIIbI,
Gu3nYeCKue M XUMHUYECKHE CBOHMCTBa (B3ammopeictBue ¢ okxcuaoM memu(ll),
OKHCJICHME aMMMAuHbIM pacTBOpoM okcujga cepedpa(l), BoccraHOBIEHUE,
OpO’KEHHE TIIIOKO3bl), HAXOXKJACHHE B NPHUPOJAE, NPUMEHEHHE, OuOoJornyeckas
poisib. @oTocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEeJUTI0N03bl.  PU3NYecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsl PEaKIUsI C HOAUIOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
npoBefieHne, HaOJMIOACHUE U ONMHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIOUPTOB, KAaUYE€CTBEHHbIE PEAKLUHUH OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHWE 3TaHOJIa
okcusiom wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOCHCTBHE TJHUIIEPUHA C
okcugom wmeau(ll)), ampaeruoB (OKHUCIEHHME aMMHUAYHBIM PacTBOPOM OKCHAA
cepebpa(l), B3aumopaeiicTBUE KpaxMmaja ¢ HOAUAOM), IPOBEACHUE MPAKTUUECKOU
paboThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrble 3amaumn.

Boluucienuss 1o ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepxalire OpraHuuecKue COeqUHEHUS.

AMMHOKHCIIOTBI KaK OpraHUYecKue coenuHeHus. Gu3nueckre U XuMUIECKue
CBOMCTBA aMHMHOKHCIIOT (Ha TpuMepe ThuiMHa). buonornyeckoe 3HauYeHUE
aMmuHOKuCOT. [lenTuasl.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
THIPOJIN3, IeHATypaIsl, KAUeCTBEHHbIE peakliy Ha OEJKu.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHHH, IBETHBIE PEAKI[UU OEJIKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEAHSS MOJEKYISIpHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEpHU3allvs U MOJTUKOHICHCALIHSL.

OKCNEpUMEHTAIbHBIE METOAbl HM3YUCHUSI BEUIECTB M WX MPEBPAICHUA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB.



MexnpeaMeTHbie CBA3H.

Peanuzanus naHHBIX CBsi3ed MPU M3YYEHHH OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBIICTCSA Yepe3 MPUMEHEHUE, KaK OOMIMX HAYYHBIX TOHATHH, TaK H
MOHSTHUH, SIBJISIFOIIUXCS CUCTEMHBIMU JJI OTJETIbHBIX MPEIMETOB €CTECTBEHHOTO
ITUKJIA.

OOmue Hay4yHbIE TOHSATUS : SBJIICHHWE, HAy4YHBIM (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
U3MEepeHre, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: wMaTepus, OHEPrus, Macca, aroM, DIJIEKTPOH, MOJEKYa,
DHEPreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BETMUUHBI U SAMHUITBI UX H3MEPEHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKHU, YIJIEBOJbI, KUPHI,
(bepMeHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, TMOJIE3HBIC HCKOMAEMBbIE, TOIUIHBO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO ITHTAHMUSI,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIE M KOCMETHYECKUE Mpernaparbl, MaTepUasbl U3
HMCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XUMHUU

XWUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
000104YKa. DHEpreTHYecKrue YpOBHH, MOAYPOBHH. ATOMHBIE cjioH, S-, pP-, d-
anemMeHThl. OCOOEHHOCTH pacIlpelesieHHs] JJIEKTPOHOB IO CJIOSIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBA3b MEpUOUUECKOrO 3akoHA U [leprogudeckoi CHUCTEMBI
xumMu4deckux anemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKHUX DIIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOKHBIX BEIIECTB IO TpymnmnaM U MepUuojaM.
3HavYeHne NepUOANYECKOrO 3aKOHA B PA3BUTHUU HAYKHU.

CtpoeHue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XUMHYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJIApHAs W TMOJspHAasi, WOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U  JIOHOPHO-
aknenTopHbii). Bomopoanas cBsizb. BamentHocTh. CteneHb oOkucieHUs. VOHBI:
KaTUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelecTBa. THIBI KPUCTATIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BEIIECTB. ['€HETHYECKasi CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUHU TP XUMHYECKUX PEAKLIHAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, IIEIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MenneneeBay, M3ydeHHE MOJEICH KPUCTALIMUECKUX PEIIETOK, HAONIOACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MPOBEICHUE MPAKTUYECKOU padboThl «BiusHue paznmuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxxenue HemeraiuioB B llepuonnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MetajuioB. OOmue guznueckue cBoricTBa MeTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XpOM, KeJe30, MeJb) U UX COCTUHCHUM.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJCUCTBUE ATIOMHUHHS C PAacTBOpaMU KHCJIOT |
1IeJIoueid, KaueCTBEHHbIEC PEaKIUd Ha KATUOHBI METAILJIOB).

Pacuérnble 3agaum.

Pacuétel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEB O
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XuMHud W 340pOBbE YEJIOBEKA: MpaBUJa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanu3zanus 1aHHBIX CBSA3EU NMPU U3YYEHUH OOIIEH 1 HEOPraHUYECKON XUMHH
B 11 kiacce ocymiecTBiIsIeTCsl Yepe3 MPUMEHEHHE, KaK OOIIMX HAyYHBIX MOHSTHUH,
TaK W TIOHSTUHN, SIBJISIONIUXCS CHUCTEMHBIMU IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

dusuKa: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPr€TUUECKUI YPOBEHbB, BELIECTBO, TEJIO,



00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKHE BEITUYMHBI M CIUHUIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, S3KOcHcTema, Ouocdepa, MakKpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILLECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE TIOPOJIBI, MOJE3HBIE UCKOMAEMbIe, TOIUIMBO,
pecypesl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJIEHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MAaTEpPHANIOB, CEIhCKOXO3WCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
OPOMBILIUIEHHOCTh,  (papManeBTHUECKasi  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKHUX TIpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAIOB,
AJIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMUMN HA BA30OBOM YPOBHE CPEJAHEIO OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
nporpaMM CpeaHero oOmiero o0pa3oBaHHs (JUYHOCTHBIM U MPEIMETHBIM).
HayuHno-meTronuueckoir OCHOBOM il pa3paOOTKH TUTAHUPYEMBIX Ppe3yJIbTaTOB
OCBOCHHUSI MPOrpaMM CpEAHEro ooOIero oO0pa3oBaHMs SBISETCS CHUCTEMHBIN
ITOAXOA.

B cooTBeTCcTBUY € JaHHBIM MOJAXO0JIOM B CTPYKTYPE JUYHOCTHBIX PE3YyJIbTATOB
OCBOEHHUSI TpeAMeTa «XHUMHUS» Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS
BBIJICJICHBI CJICYIOIINE COCTABIISIOIINE:

OCO3HAHHME OOYYaIOIMMHUCS POCCHUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINYUE MOTUBALMU K 00YUEHUIO;

L[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JINYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIIbHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, NPHUCYIIHMH LEIOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMUs;

HaJIM4Ke MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTHU CTAaBUTH
LEJIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IpEIMETa «XUMHS» JOCTUTAlOTCS B
€AUHCTBE Y4eOHOM M BOCHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKHUMH, KYJbTYPHBIMH, JIYXOBHO-HPaBCTBEHHBIMU IIEHHOCTAMH U
ujeallaMd POCCUUCKOr0 Tpa’KJaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W TpaBWJIaMU  TIOBEICHMs,  CIIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHMS, CaMOpa3BUTHA W HPABCTBEHHOI'O CTAaHOBJICHUS JMYHOCTH
00 yJaromuxcs.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS IPEAMETa «XHUMHSA»  OTPAKAKOT
(opMHUpOBaHUE OIbITA [O3HABATEIbHOM M  MPAKTUYECKON  J1€ATEIbHOCTH
oOy4Jaromuxcs Mo peajr3aluy NPUHATHIX B OOLIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTH:

1) rpakAaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00Y4arOUIMMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)XCHMS K 3aKOHY U IIPABOIOPSIIKY;

MPEACTABICHNS O COLMAJIbHBIX HOPMax M MPaBWIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaThb M INPUHUMAaTb MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YB@KEHHUSI K TpOIlecCy TBOpYECTBA B 00OJACTH TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHMBOB B IOJYYEHUM M IOCIIEYIOIIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHUA LEHHOCTEH 30poBOro © 0Oe30macHoro obpas3a >KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTM NpPaBWI HWHIWBHAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUYEHHIO Npodeccuil pa3inyHoro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpasoBaHus, Oyayiiel mpodeccur W peaqu3alu COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

aKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYyXKarouleu
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH AKOJIOTUYECKOMN HaIpaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

(dbopMHUpOBaHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOLIECTBEHHOM MPaKTUKH;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHUH NpoOJIeM COXpaHEHMs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaT€pUAIBHON KYJIbTYPhI, PEIICHUH TIO0OATBHBIX MPOOIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

HAy4YHOM TpaMOTHOCTH: TOHHMMAaHHUSl CYIIHOCTH METOJIOB TO3HaHUS,
UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble



3HAHUS JJI1 aHaluM3a W OOBSCHEHUS SIBICHHM OKPYKaloIIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AaKTOB M UMEIONIUXCA JaHHBIX C [EJbI0 TOTyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY OOpa3oBaHHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOSHUS YYEOHOro mpeamera «XuMHs» Ha
YpPOBHE CPEIHET0 00IIero 00pa3oBaHus BKIFOYAIOT:

- 3HayuMble Ui (QOPMHUPOBAHUS  MHUPOBO33PEHUA  OOy4aIOIIUXCS
MEXIUCIUIUIMHAPHBIE OOIICHAYYHbIE TOHSATHS, OTPAXAIOIIUE IEJIOCTHOCTD
HAayYHOM KapTUHBI MHUpa M CHEIU(UKY METOJIOB IO3HAHMS, HCHOJIb3yEMbIX B
€CTECTBEHHBIX HAYKaX);

- YHUBEpCaJIbHbIC yueOHbIe NeUCTBUA (TTO3HABATEIbHbBIC, KOMMYHUKATHUBHbIC,
PETYJISATUBHBIC), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPAMOTHOCTH U COLIMAIbBHOW KOMITETCHIINH;

- CIMIOCOOHOCTh YYEHUKOB HCIOJIb30BaTh OCBOEHHBIE MEXIUCIMIIIMHAPHBIC,
MHUPOBO33PDEHUYECKHE 3HAHUS W  YHUBEPCAJIbHBIE y4eOHBIE JIEUCTBHS B
MIO3HABATEJILHON U COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yibTaThbl OTPaXXalT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHHIMH, KOMMYHUKATUBHBIMH W  PETYIATHUBHBIMHU
JIEUCTBUSAMH.

OBiaanenne YHHMBEPCATbHBIMHA y4eOHbIMH MO3HABATEJILHBIMU
JAEeUCTBUSIMU:

1) 6a30BbIE JTOTNYECKHE AeiCTBUSA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBATh M AKTyaJlu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeNEeATh eI JeSITeIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHMU MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJISI OOBSICHEHUS! OTJCIbHBIX (DAKTOB U
SIBJICHU;



BbIOMpaTh OCHOBAHMS M KPUTEPUM JUIsI KJIAcCU(UKALMMU BELIECTB MU
XUMHYECKUX PEaKILINii;

YCTaHABJMBATh IMPUYUHHO-CICJCTBEHHBIE CBSI3U MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTUYECKUE pACCYXKACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, TIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHsS B pPaccMaTpPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKIIOUEHUS;

MPUMEHSATH B MPOIECCe MO3HAHUS, UCIOJb3yEeMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOENHU, TPEOOPa30BBIBATH MOJIEIIbHbIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHUE XUMHYECKOU
peakuu — TpU pEIIeHWH Y4YeOHBIX MMO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHNUS 1JIs BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB N3Y4Ya€MbIX BEILIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBHS:

BJIaJIETh OCHOBAaMHM METOJIOB HAayYyHOIO IMO3HAHUS BEIIECTB M XUMHYECKHX
peakum;

(opMyIMpOBaTh LIETU U 33]]a4U UCCIIEJOBAaHUs, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA U OCHOBBI JUIsl (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBbIX CY>KJICHUMH;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIbHOIO IJIAHUPOBAHHUSI M MPOBEICHUS
YYEHHUYECKHX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSl HaOMIOAaTh 32 XOJO0M
mpolecca, CaMOCTOSTENLHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBaTh
0000111€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOU paboTe;

npuoOpeTaTb ONBIT YYEHUYECKOM MCCIIEAOBATENbCKOM M MPOEKTHOM
NEATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY
IIOMCKY METOJI0OB PELICHUS] NPAKTUYECKHX 3a/1ad, MPUMEHEHUIO Ppa3IuYHbIX
METOJIOB ITO3HAHUSI.

3) padora ¢ unpopmanmei:

OPUEHTHUPOBATbCSA B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (Hay4HO-
MOMyJIsipHAsl JIUTEpaTypa XHUMHUYECKOTrO COJAEpXkKaHUsS, CIPAaBOYHBIE I0COOMS,
pecypcel MHTEpHETa), aHanM3UpOBaTh MH(POPMAIMIO PA3IUYHBIX BHJIOB U (POpM
IPECTaBIICHUS, KPUTHUYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUHUBOCTD;

(bopMynupoBaTh 3aPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMALMK, HEOOXONAUMOW JJIsi BBINOJIHEHUS Y4e€OHBIX 3a7ad
ONPENEIEHHOTO TUIIA;



npuoOpeTaTh OMNBIT MCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIHHO ~ BBIOMpATh  ONTHMAIBHYIO  (GOpPMY  MPEACTaBICHUS
uHdopManu (CXeMbI, TpaQuKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CPEIACTBA MpU paboTe ¢
XUMUYECKON HHpOpMaIien: TPUMEHITh (U3HUYECKUE U MATEeMATHYECKUE 3HAKU U
CUMBOJIBI, OpMYIIBI, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-CUMBOJMYECKHE CpEICTBA
HaTJISTHOCTH.

OBj1ajieHrie YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI B XOJ€ JUaiOra u/viv
JTUCKYCCUHM, BBICKAa3bIBaTh  HJeW, (OPMYIHPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEJIBHO BBITTOJIHEHUSI MPEJJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMECH PE3YJIbTATOB ITO3HABATEILHON EATEITHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHIECKOW padOThl MO MCCICAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaM3aIlii YIeOHOTO TPOeKTa U (hOPMYIHUPOBATH BHIBOJIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIEIOBAHUN MYTEM COTJIACOBaHUS MO3MIMN B
X0/J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

OBy1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMHU JeHCTBUSIMU:

CaMOCTOSITEJTLHO TUIAHMPOBAaTH M OCYIIECTBIATh CBOIO ITO3HABATEIILHYIO
JeSITENbHOCTh, OMpeessis e€ IMeMu U 3alayd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpejJiaraéMblii  aqTOPUTM JIEUCTBUM TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIEAOBAaTENbCKUX 3ajJad, BbIOMpaTh HauoOosee
3¢ (deKTUBHBI cnOocO0 MX peleHUs ¢ y4€TOM TMOJNyYEeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOCH JCSITEIHPHOCTA Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.



IHNPEAMETHBIE PE3YJIbTATBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMHS»
OTPAXKAIOT:

Hanuuwue npencraBieHUi O XUMUYECKOW COCTABJISIOIEN HAYYHOU KapTHHBI
MHUpA, POJIM XUMHUHU B MO3HAHUU SIBIICHUM MPUPOJIBI, B (POPMUPOBAHUM MBIILICHUS
U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOIMMOMW s
pelieHus MPAKTUYECKUX 3aJad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J10POBBIO U IPUPOIAHOU CPELIE;

- BJIQJICHUE CUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIOJIAraroIIne NOHITHUSA,

- MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BEM,

VIAEpOAHBIN  cKeneT, (GYHKIMOHAIbHAS TpYIa, pagudKall, HW30MepHs,
H30MEPBHI,

- TOMOJIOTUYECKU U psill, TOMOJIOTH,

- YIVIEBOAOPOJIBI, KHUCJIOPOA M a30TCOACPKAIIME COCIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE COSTUHEHUA);

- TEOpUU M 3aKOHBI (TEOpHUs] CTPOCHMSI OpraHUYeCKHX BemecTB A. M.
Byrnepona, 3ak0H coOXpaHEHHSI MacChl BEIIECTR);

- 3aKOHOMEPHOCTH, CHMBOJIMUYECKHM S3bIK XHUMHUH; MHUPOBO33PEHUECKUE
3HAHUS, JIEKAIIME B OCHOBE IIOHUMAHUS TPUYUHHOCTH W CHUCTEMHOCTH
XUMUYECKUX SIBICHUHU, (DAKTUUECKHE CBEJICHHUS O CBOMCTBAX, COCTABE, MOJyYEHUU
U 0e30MacHOM HWCTOJIb30BAaHUU BAKHEUININX OPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOUN JAESTENbHOCTH YEIIOBEKA;

HaJM4Yue€  YMEHHMI  BBIABJISITh  XapaKTepHble  MNpPHU3HAKU  TMOHSTHUH,
YCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIIOIb30BATH COOTBETCTBYIOIIUE MOHATHS IMPU
OMMCAHUHU COCTaBa, CTPOEHUS U PEBPAICHUN OPraHUYE€CKUX COCIMHEHUN;

- YMEHMH HCHOOJIb30BaTh XHMHUYECKYID) CHUMBOJIUKY JUIA COCTABJICHHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX  (pa3BEPHYTOM, COKpaméHHOW) (opmyn
OPraHNYEeCKUX BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM,

- HW3rOTaBJIMBaTh MOJEIMA MOJIEKYJl OpPraHUYECKUX BELIECTB Ui UX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

- YMEHMH YCTaHABJIMBATh NPUHAMICKHOCTh HU3YYCHHBIX OPraHUYECKUX
BEIIECTB IO WX COCTAaBY M CTPOCHHUIO K ONpPENEIEHHOMY KJacCy/TpyIine
CO€IMHEHUN (YIJIEBOAOPOABI, KHUCIOPOJI M a30TCOJAEp)Kallle COEIUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS),

- IaBaTh UM Ha3BaHUs MO cucTeMaTHueckoi HoMmeHkaarype (IUPAC),



- TPUBOJUTH TPUBHAIILHBIC HAa3BaHUS OTACIIbHBIX OPraHUYECKUX BELIECTB ,
- YMEHHMs ONpPEIECIATh BUABI XMMHUYECKOW CBS3M B OPraHUMYECKHUX COCIMHEHMSX
(oguHaApHBIE U KPaTHBIE);

- YMEHUS NPUMEHSTH IOJIOKEHHSI TEOPUHU CTPOEHUS OPraHWYECKUX BEILECTB
A. M. bytnepoBa njisi 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAaHEHHUsI MacChl BELECTB;

- YMEHHS XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XUMUUYECKUE
CBOMCTBA THUIMYHBIX TMPEICTABUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB, ATAHOJ, STUJICHIJIMKOb, TIIMLIEPHH, (PEHOIN, aleTalbIeru/l, MypaBbHHAs
U YKCYCHAsl KUCIIOTHI, TJIFOKO3a, KpaxMall, LEeJII0JI03a, aMUHOYKCYCHas KUCIIO0Ta),
- WUIIOCTPUPOBaTh TEHETHYECKYID CBSI3b  MEXIY HHUMH  YPAaBHEHUSMH
COOTBETCTBYIOILIMX XHMHUYECKUX PEaKUUd C HCIOJIB30BAHUEM CTPYKTYPHBIX
bopmya;

- YMEHHUSl XapaKTepU30BaTh WCTOYHUKH YIJIEBOAOPOJHOTO CHIPhS (HE(TH,
IPUPOJIHBIN Ta3, yroJib), CIOCOOBl UX MEPepadOTKU U MPAKTHUYECKOE MPUMEHEHUE
MPOJAYKTOB NEPEPAOOTKH;

YMEHHUSI TMPOBOJUTH BBIUUCICHUS IO XUMUYECKUM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEILIECTBA WU MPOJYKTa PEAKIIUU 110 U3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OIHOIO M3 HMCXOJHBIX BEIIECTB WIIM MPOIYKTOB
peaKkiumn);

- YMEHHUs BJIAJE€Thb CUCTEMOW 3HAaHUKW OO0 OCHOBHBIX METOJaX HAay4YHOI'O

NO3HAHUS, MCIOJB3YEMBIX B XUMHUHM IPU HW3YYEHHHM BEIIECTB M XUMHUYECKUX
aBleHUl  (HAOMIOJEeHUEe,  U3MEpPEeHHe,  JKCIEPUMEHT,  MOJIEIMPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JJId TPUHATUS pEHIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUfX, CBSI3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;
- yMeHHs COOJIIoJaTh TpaBUjia TOJb30BAHUS XMMHUYECKOH TOCYyIOM W
nabopaTopHbIM 000pPYIOBAaHUEM, a TaKXe MpaBuiIa OOpallleHUsi C BELIECTBAMH B
COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIMOJHEHUIO J1a0OpPaTOPHBIX XUMUYECKHUX
OIIBITOB;

- yYMEHHUS IUIAHUPOBATh M BBHIMOJHATH XUMHUYECKHH HKCIEPUMEHT B
COOTBETCTBUM C TMpaBUJaMU TEXHHKM 0€30MacHOCTH TMpu OOpalieHuu C
BEUIECTBAMU U J1aO0OpATOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XMUMHUYECKOTO HKCIIEPUMEHTa B (OpME 3amUCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyaUpPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMEHHUS KpUTUYECKH aHaIM3UPOBaTh XUMHUYECKYI0 HH(pOpMAaIHIO,
MOJIy4a€MYI0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBa MacCcOBOM HH(pOpMAIINH,
WuTepHer u npyrux);



- YMeHHUs cOOJII0IaTh MPaBUiia SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOM NEATEILHOCTH B IENIAX COXPAaHEHUS CBOETO 370POBbS H
OKpY>Karollled NPUPOJHON CPEelibl, OCO3HABATH OMACHOCTh BO3JCUCTBUS HA KUBBIC
OpraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs CMBICI MOKAa3aTelIs
[TJIK, moscHAT, Ha TpUMeEpax CIocOObl YMEHBIICHUS W MPEIOTBpaIIEeHUS HX
BPEAHOTO BO3JICWCTBUS HA OPraHU3M YEJIOBEKA.

11 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPaKAIOT:

dbopMHUpOBaHUE TIPEACTABICHUNA: O XMUMHYECKON COCTaBIISIONICH HAyIHOU
KapTUHBl MHPA, POJIM XMMHHU B MO3HAHUHU SBJICHUN TPHUPOJLI, B (POPMUpPOBAHUM
MBIIUICHUSI U KYJbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAILHOM TI'PaMOTHOCTH,
HEOOXOAMMON  JUIA  pEIIeHUS  NPaKTHMYECKUX  3a7ad M DKOJOTHYECKH
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie;

- BIIQJICHUE CHUCTEMOM XHWMHYECKUX 3HaHMH, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAOIINE TMOHSTHUS WOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb,

- CTCNEHb OKWUCJICHUS, XHUMHUYEcKas CBs3b (KOBaJCHTHas, WOHHAs,
MeTaJJINYeCKasi, BOAOPOJIHAS ), KpUCTAIUIMYECKas peliéTka,

- TUMbl XUMHUYECKUX PEaKIMi, PaCTBOP, DJEKTPOIMUTHI, JIEKTPOIUTHUYECKAS
JMCCOLMAINS, OKUCIIUTENb, BOCCTAHOBUTEIIb,

- CKOPOCTh XUMHUYECKOMN PEaKIIUK, XUMHUYECKOE PABHOBECHUE);

- TEOpUHM U 3aKOHBI (TEOpHUSl  DJIEKTPOJUTHUUECKON  JAUCCOLMAIUU,
nepuoanuecknii 3akoH J[. M. MenpaeneeBa, 3aKOH COXpaHEHHS MAacChl BELIECTB,
3aKOH COXpPaHEHMs U MIPEBpAICHUS SHEPTUHU NP XUMHUUECKUX PEaAKIHX),

- 3aKOHOMEPHOCTH, CUMBOJMYECKHN S3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAHUS, JIEKAIME B OCHOBE IIOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH
XUMUYECKUX SIBICHUMU, (DAKTUUECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYy4CHUU
1 0€30IacCHOM HCIIOJIb30BAaHMM BAKHEHITMX HEOPraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA;

- YMEHHS BBISIBJISITH XapaKTEPHBbIC MPU3HAKU TOHSATUM, YCTaHABIUBATh UX
B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IIOHSTHUS TIPU  OINHUCAHUHU
HEOPraHUYECKUX BEIIECTB U UX MPEBPaICHUN;



- YMEHUS UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTABJICHUS (OpMYII
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIMIl, CUCTEMATHYECKYI0O HOMEHKIATYpPyY
(IUPAC) w TpuBHajdbHBIC HAa3BaHMS OTJCIBHBIX HEOPraHUYECKUX BEIICCTB
(yrapHselil ra3, yriaekuciblid ra3, aMMHakK, TaméHas U3BECThb, HEramiéHas U3BECTb,
NUTHEBAsk CoAa, MUPUT U APYTHE);

- YMEHUW OMNpEAEsITh BAJICHTHOCTb U CTENEHb OKHUCIICHHS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHMSX PA3JIUYHOIO COCTaBa, BHUJ XUMHYECKOW CBA3U
(koBajJieHTHAsl, WOHHas, MeTa/UInuecKas, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEHIETKH KOHKPETHOrO BEHIECTBA (aTOMHAasi, MOJEKYJsSpHas,
WOHHAs, METATMYECKAsI), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHEHUN,

- YMEHHUSI YCTaHABJIMBATh MPUHAIIEKHOCTh HEOPTAaHMYECKUX BEILIECTB MO UX
COCTaBy K OIpeNeNEHHOMY KIaccy/Tpynie coeAuHeHUuM (IpocThie BelllecTBa —
METaJIJIbl U HEMETAJIbI, OKCU/IbI, OCHOBAHUSI, KUCIIOTBI, COJIN);

- YMEHMS pacKpbIBaTh CMBICI nepuoguyeckoro 3akona /Jl. 1. MenaeneeBa u
JEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOIIYIO, O00BSICHUTEIILHYIO u
MPOrHOCTUYECKYIO (PYHKIUU;

- YMEHHSl XapaKTE€pPU30BaTh AJIEKTPOHHOE CTPOEHHUE ATOMOB XHMHUYECKHUX
aneMeHTOB 1—4 mepuonoB llepuonndeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB /l.
W. MennaeneeBa, HCHONB3yS IMOHATUA «S-, [P-, O-DJIEKTPOHHBIE  CIIOM»,
«QHEPreTUYeCKUue YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB M HUX COCIWHEHUH MO TMepuoJaM | Cpylmam
Ilepuoguueckoii cucteMbl XUMHYECKUX dJIeMeHTOB [[. 1. MeHneneena;

- yYMEHHUSl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKOW CBSI3W MEXKJYy HEOPraHMYEeCKHMMHM BEIIECTBAMH C IOMOIIBIO
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

- yMeHHuS KIacCU(PUIIUPOBATh XWMHUYECKHE PEAKIHH 10 Pa3TUIHBIM
npu3HakaMm (YUCIIy W COCTaBYy pearupyrolldx BeEIIEeCTB, TEIUIOBOMY 3(ddexTy
peakiuy, U3MEHEHUIO CTENEHEW OKHUCICHUS 3JIEMEHTOB, OOpPAaTUMOCTH PEaKIIuH,
Y4aCTHIO KaTaln3aTopa);

- YMEHHS COCTaBJAATh YPAaBHEHHUSI PEAKUWN PA3JIMYHBIX THUIIOB, IOJHBIE U
COKpallI€HHbIE ypaBHEHUS PEaKIUid MOHHOTO OOMEHA, YYUTHIBASI YCIIOBUS, MPU
KOTOPBIX 3TU PEAKLINH UAYT 10 KOHUA;

- YMEHMSI TPOBOJIUTH PEAKIHNHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTrAHUYECKUX BEILIECTB;

- YMEHHUA PACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
pEaxInii MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa THX PEAKIU;



- yMeHUsI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIUU OT
pa3nuuHbIX  (AKTOPOB; XapaKTep CMEUIEHUS XUMUYECKOrO paBHOBECHS B
3aBHCHUMOCTH OT BHEITHETO BO3/ICHCTBHS,

- YMEHHUS XapaKTepu30BaTh XMUMHUYECKHE IPOIIECCHI, JISKAIINEe B OCHOBE
TTPOMBIIIJIEHHOTO TIOJTYUYCHUS CEPHOM KUCTIOTHI, aMMHaKa,

- TpeAcTaBiIeHUN 00 OONMX HAyYHBIX MPUHIUIIAX U HKOJOTHYECKUX
pobsieMax XUMUYECKOTO POU3BOJICTBA;

- YMEHHS TPOBOJWTH BBIYHMCIICHUS C HMCIOJIb30BAHUEM IOHSATHS «MaccoBas
JI0JISl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHWW Ta30B TMPH XUMUYECKHUX
peaKIusaX, MacChl BeIIeCTBA WM O00BbEMa Ta30B IO HW3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WM O0BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIMH BEILECTB,
TermIoBoro 3Qdexra peakiiu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IPEBPALLEHUS U COXPAaHEHUS YHEPTUU;

- yMeHHs COOJI0/IaTh MpaBUja MOJb30BAHUS XUMHYECKOH TMOCYyIOH U
1a00paTopHBIM 00OPYJTOBAaHHUEM, a TAKXKE MpaBUiia OOpalleHUsl C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIHSIMHU TIO BBITIOJHEHUIO JTa0OpPaTOPHBIX XHUMHYECKUX
OTIBITOB;

- YMEHHUS IUIAHUPOBATh M BBIMOJHATH XUMUYECKUM OSKCIEPUMEHT B
MPUCYTCTBUU KaTaln3aTopa,

- OIpEeJesIeHUE Cpellbl PacTBOPOB BEIECTB C IMOMOIIBIO YHUBEPCATIHHOIO
WHUKATOPA, BIUSHUAC PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKITUH,

- peakiuu oOMEHa, KadyeCTBEHHBbIC peakuuu Ha cyiabdar, xkapOoHAT u
XJIOPH/JI, HA KATHOH aMMOHWUS,

- pelIeHWEe OKCIEepUMEHTATBHBIX 3a7ad 1o TemMam «MeTtamisly W
«Hemertannel») B COOTBETCTBUU C TMpaBWIAMU TEXHUKH O€30MaCHOCTH TPHU
oOpallleHUM C BEIIeCTBAMH U J1a0OpaTOPHBIM OOOpPYIOBAHHUEM, MPEACTABIATh
pe3ynbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuidi u (OpMyIHpOBaThH BHIBOJABI HA OCHOBE JTHX
pE3yJIbTATOB;

- yMEHHS KPUTHYECKH aHaJU3WPOBAaTh XHMHYECKYI0 HWHGOPMAIHIO,
MOJIy4aeMyI0 W3 pa3HbIX HCTOYHHMKOB (CpEICTBA MAacCOBOM KOMMYHHUKAIUH,
WuTepHer u n1pyrux);

- YMEHHS cOOMI0aTh MpaBUiia SKOJIOTHUECKH IIeIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOM JNEATEILHOCTH B IENIAX COXPAaHEHUS CBOETO 370POBbS H
OKpY>Karollled NPUPOJHON CPelibl, OCO3HABATh OMACHOCTh BO3JCUCTBUSI HA KUBBIC
OpraHu3MBbI ONPEICIEHHBIX BEIIECTB, MOHUMas cMbich nokasarens [IJIK, moscHsaTh
HAa TIpUMEpax CIOCOObl YMCHBINCHUS W TMPEAOTBPAIICHHS WX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M YEJIOBEKa.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM uugpoBbIe
Ne n/m Kourposbubie | Ilpakrnyeckune
NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHNYECKUX COCAMHEHUN A. 3 Bubnnoteka LIOK
M. bytiepoBa
Wroro no pazneny 3
Pa3znen2.YriaeBogopoabl
2.1 [IpenenbHbIE YriaeBOAOPOIbI 2 Bubnnorteka LLIOK
HenpenenbHble yriieBOIOPOIBI:
2.2 P 4 P 6 1 Bnubnnoteka LLIOK
aJKaIueHbl, AJIKIHBI
2.3 ApomaTnueckue 2 Bubnnoteka LIOK
[IpupoiHbIC HCTOYHUKH YTICBOIOPOIOB U
2.4 PHP T P 3 1 Bnbnunoteka LLOK
ux rnepepadoTka
Hroro mo pazngeny 13
Paznen 3. Kuciaopoacoaep:xauiue coe1nHeHHs
3.1 Croupter. enom. 3 Bubnnoteka LIOK
Anbaerunbl. KapOOHOBBIE KHCIOTHI.
3.2 P 7 1 Bnbanoteka LLOK
CrnoxHble 3¢upbI
3.3 VYriaeBoasl 3 1 Bnbaunoteka LLOK




Uroro no pazneny

13

Pa3nen 4. A3otcopepikaiue COeTMHECHUS

4.1 AMUHBI. AMHHOKHCIOTHI. 3 bnbnnoteka LLOK
Htoro no pazgery 3
Paznen 5. BeicokoMomneKyIsipHble COSTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna. 2 Bubnnoteka LLOK
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

KouuyecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabubie | IpakTuyeckue | 00pasoBarebHbIE
NPorpamMmabl Bcero
padoThbI padoThbI pecypcnl
Pa3znen 1. Teopurudyeckue 0CHOBBI XHMHHU
Ctpoenue atromoB. [Tepuoandeckuii 3aKoH
1.1 u Ilepuonuueckas cucreMa XMMHYECKUX 3 Bubnuoteka LLOK
anemeHnToB /1. 1. MeHnneneeBa
1.2 CrtpocHue BeliecTBa 4 Bubnnoteka LLOK
1.3 XUMHUUYECKHE PEaKITUU 6 1 1 Bubnnoteka LLOK
Hroro mno pazaeny 13
Pa3nen 2. Heopranuueckass Xumust
2.1 MeTamsl 6 1 Bnbnnoteka LLIOK
2.2 Hemeramisl 9 1 1 Bubnmoteka LOK
53 CBsI3b HCOPraHUYECKUX M OPraHUYECKUX ) Bubnvorexa LIOK
BEIIICCTB
Wror no pazueny 17
Pa3nen 3. XuMus u )Ku3Hb
3.1 XUMHSA U KU3Hb 4 Bubnnoteka LIOK
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnuecrBo yacos I JIEKTPOHHBIE
0 aTa
Tema ypoka Kontpoasnsie | IlpakTHueckne oGpasoBaTebHbIE
n/n Bcero H3YYCHUSA
padoThI padoThI pecypchbl
[IpenMer opraHnyeckon XUMHH, €€
1 ’ 1 Bubnunoteka LLOK
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenquHennit A. M. byTtieposa, e€ 1 Bubnnoteka LLOK
OCHOBHBI€ T1OJIOKEHUS
[IpencraBnenue o kiaccupukanuu
opraHuyeckux Bemects. HomeHnknatypa
3 P P 1 Bubnmoteka LLOK
(cucremaTnueckasi) ¥ TpUBHAIbHbBIC
Ha3BaHUsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE
4 . ’ 1 Bubnunoteka LLOK
TOMOJIOTHYECKUH Psijl
MerTaH 1 3TaH — TpocTenIme
5 1 Bubnnorteka LLOK
MIPEICTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 Bubnnoteka LLOK
DTUJIEH U IPONUJIEH — MPOCTEUIIne
7 1 bubnnoteka LLOK
MPEICTABUTENN AJIKCHOB
[Ipaktuueckas paborta Ne 1. «Ilonyuenue
8 . 1 1 Bubnnoteka LLOK
STHJICHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 Metuioytaauen-1,3. [lonyuenue 1 Bubnunoteka LIOK
CHHTETHYECKOT O Kay4IyKa U PEe3UHBI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, 1 bubnnoteka LLOK




TOMOJIOTHYECKUAM PSII.

Beruucnenus no ypaBHEHHIO XUMUYECKOU

11 Bubnnorteka LLOK
peaKiuu
ApeHbl: 0€H30J1 U TOJIyOl B UX

12 P Y Bubnnoreka LOK
TOKCHYHOCTb
I'eneTnueckas CBS3b YrieBOAOPOIOB

13 T P ’ Bubnunoteka LIOK
MPUHAUICKAIINX K PA3IMIHBIM KJIaccaM
[IpupoHbIC UCTOYHUKH YTIEBOJOPOIOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE Bubnunoteka LIOK
rasbl, HeQTh U IPOAYKTHI €€ epepadoTKu
[IpupoHbie HCTOYHUKHU YTIEBOJOPOIOB:

15 MPUPOIHBIN T'a3 U MOy THHIE HEPTIHBIE Bubnnoteka LLOK
rasbl, He)Th M MPOAYKTHI €€ IepepadoTKu
KonTtponsnas pabota mo pazgeny

16 bubnnoteka LLOK
«YTIIeBOIOPOABD)
[IpenenpHBIE OJTHOATOMHBIC CITUPTHI:

17 Bubnnoteka LLOK
METaHOJI U DTAHOJL.
MHOr0aTOMHBIE CITUPTHI: STHJICHIJIUKOIb U

18 Bubnnorteka LLOK
TJIUIEPUH
@deHou: CTpOEeHUE MOJIEKYJIBI, (PU3UYECKHE

19 . ’ Bubamoteka LLOK
¥ XUMUYECKHE CBOICTBA, IPUMEHEHHE
Anpreruabl: GopMabIeru i

20 $op Bubnnoreka LLOK
aneranpJIerua. AueToH
OIHOOCHOBHEBIE IPEAEILHBIE KAPOOHOBEIE

21 P P Bubnnoreka LOK
KHCJIOTBHI: MypaBbUHAS U YKCYCHAS
[IpakTueckas padorta Ne 2. «CBoiicTBa

22 . Bubnnorteka LLOK
pacTBOpa YKCYCHOU KHCIIOTBI

23 CreaprHOBas M 0J€MHOBAs KUCIIOTHI, KaK Bubnunoteka LIOK




IpEACTAaBUTEIN BBICIINX Kap6 OHOBBIX
KHCIOT

Mbina KaK COJIM BBICIITHAX Kap60HOBI)IX

24 . Bubnmoteka LLOK
KHCJIOT, X MOIOIIIEE ICHCTBUE
CrnoxHbie 2UPHI KaK TPOU3BOIAHBIC

25 Pup P Bubnnoreka LLOK
KapOOHOBBIX KUCIIOT M UX TUIPOIIHU3.
JKupbl: rUApOH3, TPUMEHEHUE

26 P P > 1P ’ Bubnunoteka LLOK
Ouonoruyeckas poib KUPOB
VYTI1eBobI: COCTaB, KJIacCH (PUKALIHSL.

27 Baxnelmme npencTaBuTeNn: Ti0K03a, Bubnunoteka LIOK
¢bpykTo3a, caxaposa
Kpaxman u nemnoio3a Kak mpHUpOIHbIE

28 Bubnnoteka LLOK
TTOJTMEPhI
KonTtponsnas pabota mo pazgeny

29 «Kucnoponcoaepkamie opraHu4ecKue Bubnnoteka LLOK
COCTMHCHHUSD

30 AMUHEL. Bubnnorteka LLOK
AMUHOKHCIIOTHI Kak aM(poTepHbIe

31 OpPraHUYECKUE COCTUHECHMUS, UX Bubnnoreka LLOK
OMOJIOrnYecKoe 3HaUEHHUE.
benku kak npupoIHbIE

32 Bubnnoreka LLOK
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS
OCHOBHBIC TTOHSTHS XUMUHU

33 . Bubnumoteka LLOK
BBICOKOMOJICKYJISIPHBIX COCTUHCHHH
OCHOBHBIE METO/IBI CHHTE32

34 BBICOKOMOJIEKYJIAPHBIX COCIUHEHUM. Bubnnoteka LLOK

ITnactmaccel. BonokHa.




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckne
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
oOpa3oBarejibHbIE

pecypchl

XuUMH4ECKUM 371eMEeHT. ATOM. DJIEKTPOHHAas
KOH(UTypalus aTOMOB

Bubnmoteka LLOK

[Tepuonnueckuii 3axoH u Ilepuognueckas
cucTeMa XMMU4eckux 3yeMeHToB 1. 1.
MenpeneeBa, UX CBs3b C COBPEMEHHOU
TEOpUEN CTPOEHUS ATOMOB

Bubnnoreka LLOK

3aKOHOMEpPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTUHEHUH 10
rpynmnam 1 nepuojaM. 3HaueHue
MEePUOJUYECKOr0 3aKOHA U CUCTEMBI
xuMmuueckux snemeHnToB .M. MenneneeBa B
pa3BUTHH HAYKH

Bubnnoteka LLOK

CtpoeHnue BemecTBa. XUMUYECKast CBA3b, €€
BU/IbI; MEXaHU3MbI 00Pa30BAHUS
KOBAJIEHTHOM CBA3H.

Bubnmoteka LLOK

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUs

Bubnmoteka LLOK

[TonsTHEe O AUCHIEPCHBIX CUCTEMAX.
VcTHHBIE U KOJIJIOUIHBIE PACTBOPHI.
MaccoBas 107151 BelllecTBa B pacTBOpe

Bubnnoteka LLOK

Krnaccuduxarnus u HoMeHKIaTypa

Bubnnoreka LOK




HEOPraHMYEeCKHX COCIMHEHM. ['eHeTnyeckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3TUIHBIX
KJIACCOB

Krnaccudukanus XuMUIECKUX Peakiuii B
HEOPraHWYECKOM U OPraHM4ECKOW XUMHUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHUS U IPEBPAIICHUSI SHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

Bubnmoteka LLOK

Ckopoctb peakunu. OOpaTHUMbIe PEAKIIUHU.
XUMHUYECKOE PaBHOBECUE

Bubnmoteka LLOK

10

[TpakTuyeckas pabota Ne 1. «BiusHue
pa3nuyHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIum»

Bubnnoteka LLOK

11

DnexTponuTryeckas auccornuanys. [TorsTre
0 BojiopoHOM Toka3zarene (PH) pacTtBopa.
Peakunn nonHoro oomeHa.

Bubnmorteka LIOK

12

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTue 06 snexTponuse
pacIiyiaBoB ¥ pacTBOPOB COJICH

Bubnmoteka LLOK

13

KonTtposnpHas pabota o pasaeny
«TeopeTnueckre OCHOBBI XUMUN

Bubnnoteka LIOK

14

Mertannsl, ux noyuoxenue B Ilepruoanueckoit
cHCTeME XMMHUYEeCKHX 31eMeHToB [I. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aTtoMoB. OU3HYECKHE CBOMCTBA.

Bubnmoteka LLOK

15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM PAJT
HaIpsHKEHU MEeTaioB

Bubnnoteka LLOK

16

XUMHAUYECKHE CBOMCTBA BAXKHEHIITUX

Bubnnorteka LIOK




METaJUIOB (HATPUid, KA, KAJIbIIUIA, MarHUM,
ATIOMUHUN) U UX COCIMHEHUM

17

XUMHUYECKHE CBOMCTBA XPOMa, MEIH M KX
COEIUHEHUH

Bubnnorteka LOK

18

XUMHUYECKHEe CBOMCTBA IIMHKA, Kene3a U UX
COCIIMHEeHUH

Bubnnoteka LIOK

19

[Tpaxktuueckas pabota Ne 2. "Pemienue
HKCIEPUMEHTAJIbHBIX 3a/1a4 [0 TeMe
«Mertanuas»"

Bubnnoteka LLOK

20

HeMeTaJ'IJ'ILI, UX IIOJIOKCHUC B
[lepuoanyeckoi cucTeMe XUMHYECKUX
anemenToB /1. 1. MenzaeneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

Bubnmoteka LLOK

21

®ur3NYECKHUE CBOWCTBA HEMETAIIIIOB.
AmnoTponusi HEeMeTaJIoB (Ha puMepe
KHUCIIOpoAa, cepbl, hocdopa u yriaepoaa)

Bubnnorteka LOK

22

XHUMHUYECKHE CBOKMCTBA TaJIOr€HOB, CEPhI U UX
COEINHEHUI

Bubnnoteka LIOK

23

XUMHYECKHE CBOICTBA a30Ta, ochopa 1 ux
COeTUHEHUN

Bubnmoteka LLOK

24

XUMHUYECKHE CBOMCTBA Yriepoaa, KpeMHUs U
HUX COCIUHEHUN

Bubnnoteka LIOK

25

[IpuMeHeHu e BaXKHEHIIMX HEMETAJJIOB U UX
COeIUHEHUN

Bubnmoteka LLOK

26

O0001IEeHNE B CUCTEMATH3aLMs 3HAHUH 110
Teme «HemeTtanner»y. Berauciaenus mo
YpaBHEHHSIM XUMUYECKUX PEAKIINI 1
TEPMOXUMUY ECKUE Pacy EThI

Bubnmoteka LIOK




[TpakTuueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 1 Bubnmoteka LIOK
"Hemertamnbl"»
KontponpsHas pabora o remam «MeTtasuibi»

28 1 Bubnmoteka LLOK
n «Hemeramib»

29 Heopranunueckue n opraHu4ecKue KHCIOTHI. 1 Bubnnotexa LIOK
Heoprannueckue n opraHnyecKkre OCHOBaHUS
AmoTepHbIe HEOPraHUYECKUE U
opranuyeckue coeauHenus. [ enernyeckas

30 1 Bubnnoreka LLOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB
Poib xuMun B 00€CIICUCHUH SKOJIOTIYECKOM,

31 SHEPreTUYECKOM 1 NMUIeBoi 6€30MaCHOCTH, 1 Bubnunoteka LIOK
Pa3BUTHH MEIUIMHBI
[IpencraBnenust 06 oOUIMX HAYUHBIX

32 MPUHIUIIAX POMBIIIICHHOTO ITOJTy4EeHUS 1 Bubnnoteka LLOK
BAKHENIINX BEILECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 Bubnnoreka LLOK

34 XUMHS U 310pOBBE YEIIOBEKA. 1 Bubnnoreka LLOK

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JISA YYHEHUKA

» Xumus, 10 kmacc: 6a30Bbiit ypoBeHb: yueOuuk/O.C.I"abpuensiH,
N.T".Octpoymos, C.A.CrnankoB — Mocksa: [Ipocsemienue, 2024.
» Xumusi, 11 knacc: 6a3oBbiii ypoBeHb/ yueOuuk/O.C.I"abpuensi,
N.I".Octpoymos, C.A.CrnagkoB — Mocksa: [Ipocsemenue, 2025.
PaGouwne terpaam.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

* Xumus, 10knacc: 6a30Bbiil ypoBeHb: yueOHUK/O.C.I"abpuensH,
N.I".Octpoymos, C.A.CnankoB — Mocksa: [Ipocsemienue, 2024.
» Xumus, 11 xace: 6a3oBbiii ypoBeHb/ yueOHHK/O.C.["abpuensH,
N.T".Octpoymos, C.A.CnankoB — Mocksa: [Ipocsemienue, 2025.
PabGouue Terpaam.

COopHUK 3a71a4 U YIPaKHEHUH.

[TpoBepouHbBIE M KOHTPOJIBHBIC PAOOTHI.

VYpoku xumuu B 10 u 11 knaccax.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

[Ipu peanu3zauuu nporpamMmsl o reorpauu Ha ypoke OCHOBHOI'O OOIIEro
00pa30BaHuUs UCHOIB3YIOTCS AIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI,
yrBep)kaE€HHbIE [Iprkazom Munucrepera npocsenieHust Poccuiickoi
®enepanuu ot 23 utons 2025 roga Ne551 «O0 yrBepxkaeHuu dheaepaTbHOro
MepPEeYHs SJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOMYIIEHHBIX K
VCIIOJI30BAHUIO MIPH  peAM3alU UMEIOIINX FOCYIapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeNIbHBIX MPOrpaMM HayaIbHOTO OOIIET0, OCHOBHOTO

o0111ero, CpeHero oo1Iero 00pa3oBaHMs»



