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(5A30Bblil YPOBEHB)
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Cocramman:

YHUTEIh XHAHH
Posanona I'.H.



HHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMUHM Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @eaepaunun», TpeOOBaHUN K pe3yiabTaraM OCBOEHUS
dbenepanbHOil 00pa30BaTeNIbHOM MPOrpaMMbl CpeIHEro 001Iero o0pa3oBaHUs
(®OIT  COO), mpencraBieHHbIXx B  @DenepaJbHOM  TOCYJAPCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yaeOHOTo
npenMera «XuMHs» B oOpa3zoBaTelibHbIX opraHuzauusx Poccuiickoit denepanum,
peanu3yromuX OCHOBHbIE 00pa30BaTeIbHbIE MIPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUHN
«Ctpareruu pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 — p.).

OcHOBY MOIXOM0B K pa3paboOTKe MporpaMMbl MO XUMHUHU, K OIpPENeNIECHUIO
oOmielt crparerun oOy4eHMs, BOCIUTAHUS U Pa3BUTHUS OOYyYaIOIIMXCS CPEACTBAMMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBUIIU
koHuentyanbuble nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
COZIEp)KaHUs, pe3ylIbTaToB OOy4YeHUss U TpeOOBaHUN K YPOBHIO TOATOTOBKHU
BBIMTYCKHUKOB.

XuMHYECKOe o0Opa3oBaHue, MoJTy4aeMoe BBIMYCKHUKaMU
o01reoOpazoBaTeibHON  OpraHW3alliM, SIBISETCA HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIUM JTAaloOM pealu3aluu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHMs. OTH 1EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, (HOPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TAaKXKEe IKOJIOTHUYECKH 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO
U TpUpOIHOM cpene. Peanmsyercs xumuyeckoe oOpa3zoBaHHE OOydYarOIIMUXCS Ha
yYpOBHE CpelHero o0miero oOpa3oBaHUsl CpEACTBaMH Y4YeOHOro IMpeaMeTa
«XHUMUSD), COICPIKAHUE M MOCTPOCHHE KOTOPOTO OINPEJEICHBI B IPOrpaMMe IO
XUMHH C YI€TOM CHCUU(UKY HAYKH XUMHH, € 3HAYCHNUS B IIO3HAHUH IIPHPOJIBI U B
MaTepuabHOM JKM3HU OOIECTBa, a TaKKe ¢ y4€TOM OOIIMX ILeNel U MPUHIUIIOB,
XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSHME CHCTEMbl CpPEIHEro O0OIero
obpazoBanus B Poccuiickoit denepanum.

XUMHS KaK 2JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK WI'PAaeT 0CcoOyl0 poJib B
COBPEMEHHON NHWBUJIM3AIMN, B CO3JJaHUM HOBOHM 0a3bl MaTepHadbHON KYIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B JOPMUPOBAHKE PAIIMOHAIFHOTO HAYYHOTO MBIIICHHUS, B
CO3JlaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIleM MHUpPE KaK O €IUHCTBE
IpUpOABl U YeJIOBEKa, KOoTopoe (popMHUpyeTcs B XMMHU Ha OCHOBE IOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBS3H MEXKIY
CTPOECHHUEM BEILIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JACTIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHs CTaa
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TpyZa M >KM3HM KaxJaoro wieHa oOmectsa. COBpeMEHHas XHMHS Kak HayKa
COo3uJarenbHas, KAaK Hayka BBICOKMX TEXHOJIOTMH HAlpaBi€HAa Ha pEIICHHE
100anbHBIX MPOOJEeM yCTOMYMBOTO pPAa3BUTHS YENOBEUECTBA — CHIPHEBOH,
YHEPTEeTUIECCKON, TTUIIIEBOM, SKOIOTHUECKONW O€30MaCHOCTH M OXPAHBI 3JI0POBBSI.

B coorBercTBUM € OOIIMMM LEISIMH M INPUHLUUIIAMU CpPEIHEro oOIIero
oOpazoBanus conepxkanue npenmera «Xumusi» (10—11 kimaccel, 6a30BbI YPOBEHB
U3y4YEHUs) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOAMMYI0O WM JUIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKM3Hb COLMYMa, HPOAOIKECHHS
00pa30BaHUs B Pa3IUYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomUMH  OpeaMera «XHUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOmas W HeEOpraHudeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KAHMSI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOIl HAayKH: cHCTEMa



3HaHUMW MO HEOPTraHWYECKOW XMMHU (C BKIIFOUEHHEM 3HAHUW U3 OOlIed XUMHUM) U
oprannyeckod xumuu. OopMupoBaHUE NAHHOW CHUCTEMBI 3HAHUN IPU U3Yy4YECHUU
npeaMera O0EeCrevYrBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEro MHOTooOpasus
BEIIECTB Ha OCHOBE OOILIMX MOHSATUN, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepxaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpraHuyeckass Xumusi» copMupoBaHa B NporpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOI0 TMOAXOAAa K M3YyYEHUI0 Yy4eOHOro marepuana u o0OycioBJIeHa
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMM  Ha  OMNpPEACIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BelIEeCTBA
paccMaTpuBaIOTCS Ha YPOBHE KJIACCUUECKOW TEOPUM CTPOEHHUS OPraHUYECKUX
COCMHEHUN, a TakkKe Ha YpPOBHE CTEPEOXMMHUYECKHUX U  DIEKTPOHHBIX
MpeACTaBiICHU O cTpoeHun BemlecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTHUU — OT YIIIEBOJOPOAOB JIO CIIOKHBIX OHMOJIOTHYECKHU
AaKTUBHBIX COEIWHEHUH. B Kypce opraHuyYecKkoil XUMHUM TMOIYy4YarOT Pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHMs MEPBOHAYAIbHbBIE
MPEICTaBICHUSI O XMMUUYECKOU CBSI3H, KIacCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHYECKON pEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccmaTpuBaeTcsi M3Yy4YEHHBI Ha YpPOBHE OCHOBHOTrO oOmiero o0Opa3oBaHus
TEOPETHYECKUM Marepuadl u (AKTOJIOTHUUECKHUE CBEJACHUS O BEIIeCTBAX U
XUMUYeCcKor peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmiass u HeopraHuyeckas
XUMUSD» O00yJaronUuMcsl TIPEAOCTABISETCS BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE
NEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOOJIOTMYCCKHUX TO3HITUH,
Iy0Ke TOHATh HCTOPUYECKOe U3MEHeHue GYHKIUA dTOro 3akoHa — OT
00001aro11Iei 10 OOBSICHSIONIEH U MPOrHO3UPYIOIICH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W NPHUMEHEHHUH, & TAKKE O XUMUYECKUX pPEaKLUMIX, UX CYHIHOCTU U
3aKOHOMEpPHOCTSIX MpOTeKaHus JAomnonHsercs B Kypcax 10 wm 11 kmaccoB
AIIEMEHTAMH COJAEPKaHMS, HMMEIOIIUMH KYJIbTYPOJOTHUUECKUA W TPUKIATHON
Xapakrep. JTU 3HaHMs CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMUU C APYTUMH
HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOW U MPAKTHYECKOUN IESITEIbHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHS K TPOIECCY TBOpPUECTBA B
00JacTH TEOPUU M TPAKTUYECKUX MPUIOKCHUN XUMHUHU, MMOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCA B OOIIECTBEHHO U TUYHOCTHO 3HAYMMBIX MPOOIEMax, CBI3aHHBIX
C XHUMHEH, KPUTUYECKH OCMBICIMBATHh HWHPOPMALMIO M TPUMEHATH €€ IS
NOTOJHEHHS] 3HAaHWM, pELUIEHUs WHTEIUIEKTYalbHbIX W AKCIEPUMEHTAJIbHBIX
UCCIIEIOBATENIbCKUX 3a7a4d. B 1enoM copepkaHue ydyeOHOTo mpeameTa «XuMHs»
JAHHOTO YpPOBHS HM3yY€HUS OPUEHTHUPOBAHO Ha (popMHUpoBaHHE y OOYyYaIOIIUXCS
MHPOBO33PEHYECKOM OCHOBBI [IJIsi MOHUMAaHUA (PUIOCOMCKUX HIICH, TaKUX Kak:
MarepuajJbHOE  €IMHCTBO  HEOPraHMYECKOr0 W OpPraHUYeCKOro  MHpa,
00yCTIOBIICHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTh
MPUPOAHBIX SIBICHUM IMYTEM SKCIEPUMEHTAa W PEIICHUS MNPOTUBOPEUUN MEXKAY
HOBBIMH (DAaKTaMU U TE€OPETUUECKUMHU MPEATIOCHUIKAMHU, OCO3HAHUE POJIM XHUMHH B
pelIeHNHd  HKOJIOTMYECKMX  MpobieM, a Takke mpobieM  cOepexeHus
ASHEPIreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTepHUaoB.

B nnane pemeHuss 3agady  BOCHUTAHMS, Pa3BUTUS M COLMAIU3ALNU
oOy4aromuxcsi TMPUHATHIE TPOrPAMMON IO XWMHH TOAXOABI K OIPEACICHUIO
COJEp)KaHUSA ¥ TIOCTPOCHUS TpeaMeTa MpeaycMaTrpuBaioT (popmMupoBaHue
YHUBEpPCAIbHBIX YUYEOHBIX ACHUCTBUNA, UMEIOIINX 0a30BOE 3HAUCHUE JJISI PA3TUUHBIX
BUJIOB JICSTEIBHOCTU: peELIeHUs mpoOJjeM, TMOucKa, aHaliu3a U 00padboTKH
nHpopManuy, HEOOXOAUMBIX JJisi NPUOOPETEHUS] ONbITa MPAKTUUECKOM U
HCCIIEI0BATEIIbCKOM JIEITEIbHOCTH, 3aHMMAIOIIE Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenopaBaHuWs XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIILETO
00pa3oBaHMs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MpU OMPEACICHUN
COJIepKATEIIbHOM XapaKTEPUCTUKHU IeJiel H3yuyeHus MpeAMeTa HarpaBlIeHUEM



NEPBOCTENEHHOW 3HAYMMOCTH TPAJULHUOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKOW HAayKHd Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEeSATENbHOCTH YEJIOBEKAa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyabTyphl. C
METOAUYECKOW TOYKHM 3PEHUsS TAKOM MOAXOA K OIPEACICHUIO LEJNeH H3y4YEeHU
MPEeIMETA SIBIISETCS BIIOJHE ONPABJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs IVIaBHBIMHU ILEJIAMH HM3Y4Y€HUs IpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sIBISIOTCS:

e (dopMHpOBaHME CHUCTEMbl XHMHYECKMX 3HAHUHW Kak  BakHeHIen
COCTABJISIIOIICH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXar KIIIOYeBbIE MOHSATHS, (PyHIaMEHTAJbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHME $53bIKa HAyKH, YCBOCHHUE W IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPHUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (QopMupOBaHHME U Pa3BUTHE MPEICTABICHUNW O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB W XUMUUYECKUX pPEaKIui, HEOOXOAUMBIX I MNpHUOOpETEeHUs
YMEHUW OPUEHTUPOBATHCSA B MHPE BEIIECTB W XUMHYECKHUX SBICHUH,
UMEIOIIUX MECTO B NMPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHUH U CIIOCOOOB JESITEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM  XUMHUYECKOTO0  JKCIEPUMEHTa, COOJIONEHUEM  MpPaBUI
0e301acHOro o0paIieHus ¢ BeIIeCTBAMMU.

Hapsny c aTtum, comepxarenbHas XapaKTepUCTHKA ILIeJIeld M 3a/1ad U3y4eHHs
npeaMeTa B IporpaMMe 1Mo XMMHUHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMU B CUCTEME CpeaHero oomiero oopazoBanus. Ceroass B
NPENoaBaHUM XUMHUH B OOJbILEH CTETIEHH OTAAETCS MPEANOYTeHHE MPAKTUUECKON
KOMIIOHEHTE  COJEp)KaHUd OOy4YeHHUs, OpPUEHTUPOBAHHOW HA  MOJATOTOBKY
BBIMYCKHUKA 00I1e00pa30BaTeIbHONM OpraHu3alluy, BIAJCIONIET0 HE HaOOpOM
3HaHMM, a (PYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHSIMU
aKTUBHOTO TMOJIyYeHUS 3HAaHUI U MPUMEHEHUS UX B PEasbHOM KU3HU ISl pelIeHUs
PAKTUYECKUX 3a]1a4.

B cBa3m ¢ 3TMM Tmpu M3y4YeHUU TMpeaMera «XUMHs» JOMUHHpPYIOIIEe
3HaYeHUE MPUOOPETAIOT TAKUE IENIH U 3a/1a4H, KaK:

ajanTanus o0y4yarouuxcs K yCIOBUSM JTWHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMUpOBaHHE  MHTEJUIEKTYyallbHO  pPa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY NPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHre y  OOy4alOUIMXCS  KIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), HMMEIONIMX YHHBEPCAJbHOE 3HAUEHWE I pa3JIMYHbIX BHUIOB
JESTENBHOCTH: PEIIeHUs Mpo0sieM, MOUCKa, aHaidu3a U o0paboTku MHbOpMarm,
HEOOXOMMMBIX Il TPUOOPETEHHUS OMbITa JEATEILHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B NTO3HAHUU XUMUHU, a TAKIKE JJI1 OLEHKH C MO3UIUN SKOJIOTMYECKON
0e30macHOCTH XapakTepa BIHMSHHUS BEHIECTB M XHMHUYECKHUX TIPOIECCOB HA
OpraHu3M 4eJIOBEKa U MIPUPOAHYIO CPENY;

pa3BUTHE [O3HABATEIbHBIX HHTEPECOB, WMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O0YYarONINXCs: CIOCOOHOCTH CaMOCTOSITEIFHO TPHOOPETaTh HOBBIC
3HAHMSI 110 XUMUU B COOTBETCTBUHU C YKHU3HEHHBIMH MOTPEOHOCTSMHU, UCTIOIB30BATh
COBpPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHM JIJIs TOMCKAa W aHaliM3a y4eOHOU U
HAY4IHO-TIONYJISIPHON WH(OPMAITIN XUMHUYECKOTO COJIEPIKAHNUS,

GopMHUpoBaHUE U Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUs, HAOII0ATENbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydYaromMXcs YOEKIEHHOCTM B T'YMaHUCTHYECKOU
HaIpaBJICHHOCTH XUMHH, €€ BaXHOM pOJIM B PEIICHUH IIOOAJIbHBIX MpoOiIemM
pPalMOHANILHOTO MPUPOJONOJIb30BaHUs, MOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXPaHEHHs MPHUPOAHOIO PABHOBECHUS, OCO3HAHMUS HEOOXOIMMOCTU OEpex HOro



OTHOIIEHUS K TPHUPOJAE U CBOEMY 37I0POBBIO, a TaKKe MPHOOPETEHUS OIbITa
WCTIOJB30BAHMUSA TMONYUYEHHBIX 3HAHUM ISl TPUHATHS TPAMOTHBIX DPEIICHUNA B
CUTYalHsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yueGHOM muaHe cpenHero oOmero o0pa3oBaHUA MpPEIMET «XHUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpeaMETHON obnmactu «EcTecTBeHHO-Hay4YHBIE
MIPEIMETHI».

OO611ee yKciio YacoB, OTBEIEHHBIX ISl U3YYEHHUs] XUMUHU, HA 0a30BOM YPOBHE
cpenHero oomiero oopa3oBaHusi, coctapisier 68 yaco: B 10 knacce — 34 gaca (1
yac B Hememo), B 11 «xmacce — 34 wyaca (1 dyac B HeIe).



COJIEP)KAHUE
10 KJIACC
OPTAHUYECKASA XUMUA
TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHH

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJIYYEHUHU HOBBIX BEIIECTB W MarepualioB. Teopusi CTPOEHUS OpPraHUYECKUX
coenunenuit A. M. bytieposa, e€ ocHOBHBIE MoNI0keHUsA. CTPYKTYpHBIE (HOPMYIIBI
OopraHuyeckux BemiecTB. [omororus, wuzomepus. XuUMUYECKas CBs3b B
OpraHUYECKUX COCAMHEHUAX — OJIUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenue o kinaccuukalu OpraHUYECKUX BeliecTB. HomeHkaTypa
OpraHWYECKUX COCIUHEHUH (CcHCTeMaTH4ecKas) W TpPUBUAJIbHBIC Ha3BaHUS
BAXHEUIITMX MIPEACTABUTEINICH KIACCOB OPraHNMYECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIC METO/Abl M3YyUYCHMsI BEIIECTB W WX TMPEeBpaIlCHUMN:
O3HAaKOMJICHHE C oO0pa3llaMu OpraHWYECKHWX BEIIECTB M MarepuajaMh Ha UX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJI OpPraHWYECKHX BEIIeCTB, HaOIOAcHUE U
OMHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPANICHUIO OPTaHUUYECKUX BEIIECTB
py HarpeBaHuu (TU1aBjIeHUE, OOYTIIMBAHUE U TOPCHUE).

Yriesonopoast

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTHYECKHMH psia. MeraH u 3TaH —
IPOCTEHIINE TIPEACTABUTENIM QJIKAHOB: (PU3MUYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUST W TOPCHMS), HAXOXKJICHHUE B TMPUPOJES, IOIyYeHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJOTHUYECKUM PSAA. DTUIEH U MPONUIEH —
OpOCTEHIINe TPEICTAaBUTENN aJKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMICTBa
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllUA, OKUCICHHUS W
HOJTUMEPU3AIINH ), TIOJTyYEHHE U TPUMEHEHUE.

Ankanuensl: OyTtagueH-1,3 u metunOyramuen-1,3: cTpoeHHe, BaKHEUIIHE
XUMHUYECKUE CBOWCTBa (peakuus noiaumepusanuu). [lomydyeHue CHHTETHYECKOrO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTUYECKHUM psifl. AllETUIICH
— TMPOCTEHIINIA TPEeNCTaBUTENb AaJIKWHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peaklUMH THAPUPOBAHMUS, TAJIOTEHUPOBAHUS, THIpaTaliy,
TOpPEHUs ), IOITYYEHHUE U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHHe, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rajlOreHUPOBAHMS U HUTPOBAHUS), MOIYUYEHHUE U MpUMeHeHue. Tomyon:
cocmas,  cmpoeHue, usuyeckue U  Xumueckue  ceolcmea  (peaKyuu
2A/I02EHUPOBANHUS U HUMPOBAHUSL), NONyYeHue U npumereHue. TOKCHYHOCTh apEHOB.
I'eHeTnueckasi CBA3b MEXKIY YIVIEBOAOPOAAMH, NPUHAMJICKAIUMHU K Pa3IUYHBIM
KJlaccam.

[IpuponHpie HCTOYHUKM YIIEBOAOPONOB. IIpupomHblii Ta3 W IOIYTHBIE
Hedranapie Ta3zel. Hedts u e€ mpoucxoxkaenune. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKHI, KaTaJUTUYECKUi), mnuponau3. I[IpomyKTsl
nepepadoTku HePTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbII
YTOJIb U IPOAYKTHI €T0 NEPEPAOOTKH.

OKCHEpUMEHTAJIbHbIE METO/Abl M3YyYEHHsI BEIIECTB W HUX MPEeBpallleHUMN:
O3HAaKOMJIEHUE C 00pa3liaMH IJIACTMACC, KaydyKOB U pe3uHbl, Kojuiekiuu «HedTb»
u «Yroib», MOAEIUPOBAHUE MOJEKYN YIJIEBOAOPOJOB U TajOr€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKOW pabOThI: MOTYYEHUE ATUIICHA U U3YUYEHUE €0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHUIO XUMHUUYECKOM peakuuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOHOTO BEIIECTBAa WJIM MPOAYKTAa PEAKIUU [0 M3BECTHBIM Macce,
00BbEMY, KOTUYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WIIM MPOAYKTOB PEAKIIMH).




Kucsoponcoaep:kanue opranudeckue coeJuHeHUsI

[IpenenbHbie OAHOATOMHBIE CHHUPTHI. MeTaHOI U 3TAHON: CTPOEHUE,
du3ndeckre M XMMHUYECKHUE CBOWCTBA (pEaKklUU C aKTUBHBIMH METaJUIaMu,
rajoreHoBOIOPOJIaMH, TOpEHHUE), MpUMeHeHHe. BojoponHbie CBS3M MEXIY
MOJIEKyJaMU CIUPTOB. JlelicTBUE METaHOIa U ATAHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroaroMHble  COHUPTHI.  DTUJICHIVIMKONIb W  [JIUIEPUH: CTPOCHHUE,
dbu3udeckre M XMMHUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE CO IIEJIOYHBIMU
MeTaJslaMH, KauyeCTBEHHasi peaklusi Ha MHOTOAaTOMHbIE cHupThl). JleiicTBue Ha
OopraHu3M 4esioBeka. [[pumMeHenne muieprHa u dTUICHTITUKOJIS.

®deHoNl: CTpOEHUE MOJICKYJbl, (Qu3nueckue W XUMHUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpneruasl U kKemouwvl. DopMmanbiaerua, amneTalbIETHA: CTPOCHHE,
dbu3nYecKkre U XMMHYECKHE CBOMCTBA (PEAKIMM OKHUCIICHHS M BOCCTAHOBJICHUS,
Ka4eCTBEHHBIC PEAKIIUN ), TTOJIyUYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeieIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCyCHAsI
KHUCIIOTBI: CTpOCHUE, (PU3NYEeCKue U XUMHUUECKHUE CBOMCTBA (CBOMCTBA, OOIIMe s
KJlacca KUCIIOT, peakius dTepuduKaIum), noirydyeHue u npumenenne. CreapuHonas
U OJIEMHOBAsl KUCIOThl KaK MPEICTaBUTEIU BBICIIUX KapOOHOBBIX KHUCIJIOT. Mbuta
KaK COJIM BBICHITHUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxnbie 3(HUpbl Kak TMPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buomorunueckas
POJIb KUPOB.

VYrneBoawl:  cocTtaB, Kiaccudukanus — yrieBogoB  (MOHO-, JU- U
nojicaxapunl). [7roko3a — mpocTelmii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C TUAPOKCHUIOM
meau(Il), okucnenne ammuadHbIM pacTBopoM okcuzaa cepedpa(l), BoccraHoBieHue,
Opo’keHHe TIIOKO3bI), HAXOXKICHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOTrHYeCcKas poib.
®orocunTte3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemnono3a kak npupoaHsie nonumepsl. CTpoeHue Kpaxmalia U
HeJUTtoN03bl.  DU3MUecKue W XUMUYECKHE CBOMCTBa Kpaxmajia (THApONIH3,
Ka4eCTBEHHAs! PEAKIIUS C UOJIOM).

OKCHEPUMEHTAJIbHBIE METOAbl M3YyYEHHsI BEIIECTB U HUX MPEBpalllCHUMN:
NpOBEJCHUE, HAONIOACHUE W OMNHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAu€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCIEHHUE 3TaHONa
okcunoM Meau(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJCUCTBUE TIMIIEPUHA C
rugpokcuioM Meau(Il)), anpaeruioB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpokcumom wMenu(ll), B3ammomeicTBHE Kpaxmaja C HOJAOM),
MIPOBEICHNE MTPAKTUIECKON paOOTHI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIOTHI.

Pacuérnbie 3amaun.

Boruncnennss mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOTO BEILIECTBAa WJIM MPOAYKTAa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTUYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB WU MPOJYKTOB PEAKITHH).

A3oTcoaepkalire OpraHu4ecKue COeAMHEHNU .

AMMHOKHUCIIOTHI KaKk aM(OTEpHbIE OpraHuyeckue coennHeHust. usndyeckue u
XUMUYECKHUE CBOMCTBAa aMHHOKHUCIOT (Ha MpuMepe INuIuHa). buonormyeckoe
3HaYE€HUE aMUHOKHUCIOT. [lenTusl.

benku kak npUpOAHBIE BBICOKOMOJEKYNISIpHbIE coeauHeHus. IlepBuunas,
BTOPUYHASI U TpETUYHAs CTPYKTypa OenkoB. XUMHUUYECKHE CBOICTBA OEJIKOB:
THIPOJIN3, JIEHATYpaIlus, KaueCTBEHHBIC PEAKIINKA Ha OCIKH.

OKCHEPUMEHTAJIbHBIE METOAbl M3YyUYEHMs] BEIIECTB W HUX MPEeBpallleHUMN:
HaOJIIOICHUE W OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEJIKOB MpHU
HarpeBaHuU, IBETHBIE pEaKIIUKU OCIIKOB.

BLICOKOMOJIEKyJIﬂprIe COCINHCHU A



OCHOBHBIE TIOHATHSI XWUMHMH BBICOKOMOJIEKYJISPHBIX COCIMHEHUN: MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb IOJMMEPU3ALUU, CPEAHSAS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYISPHBIX COCOUHEHHH —
MIOJIMMEPU3ALIMS U ITOJTUKOHICHCALIHS.

OKCIEPUMEHTAJIBHBIE METOABl H3YyYEHHsI BEIIECTB M HUX NPEBPAILCHUM:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenmMeTHbIe CB3H.

Peanuzanus MexXnpeaMeTHbIX CBA3EU IPU U3YYEHUHU OPraHUYECKONM XUMUU B
10 kmacce OCYIIECTBISETCS UEpe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX ITOHATUM, TaK U IOHATHUM, SIBIAIOLIUXCS CUCTEMHBIMU I OTAEJIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MMOHATHUSA: SIBJICHUE, HAyYHbIA (PakT, runoresa,
3aKOH, TEOpHsl, aHaJIW3, CUHTE3, KiIaccu(uKkauus, MEpUOAUYHOCTb, HAOIIONEHUE,
U3MEPEHHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: Marepus, DHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN ypOBEHb, BELIECTBO, TENO, OOBEM, arperarTHoe COCTOSTHHUE
BEIECTBA, (PU3HUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BEILECTB B OpraHU3ME,
¢doTrocuHTe3, OWONIOTMYECKH AaKTHUBHBbIE BellecTBa (OENIKH, YIJIEBOIbI, >KUPBI,
(bepMeHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAEMbIE, TOIUIMBO,
peCypCBl.

TexXHOnorus: NUIIEBbIE NPOAYKTbI, OCHOBBI pAallMOHAJIBHOIO IIUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHUE Mpenaparbl, Marepuaibl U3
UCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBHIASI U HEOPTAHUYECKASA XUMMUSI
Teopernyeckue 0CHOBbI XUMHH

XuMHUYECKUil 3IeMeHT. AToM. SIpo atoma, H30TOMBL. DIEeKTpOHHAas 000JI0UKa.
DHepreTHvecKre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, O- 3IEMEHTHI.
Oco0OeHHOCTH pacTpeneneHus] IEKTPOHOB MO OpOUTANIsIM B aToMax d3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoamueckas cucremMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ilepuonuyueckoid CUCTEMBI
xuMudeckux snemeHToB . 1. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aToOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsSI CBONCTB XUMUYECKHUX JJIEMEHTOB U
o0pa3yeMblX MMM TPOCTBIX W CIIOKHBIX BEIIECTB IO TpylmaM H MeproiaMm.
3HaueHHE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBsI3b. BHIbI XUMHYECKOM CBA3U
(KoBaJieHTHasi HEMOJIApHAasi W TOJspHAas, MOHHAs, MeTajuimdeckas). MexaHU3Mbl
oOpa3oBaHUsl KOBaJCHTHOW XMMHYECKOW CBsi3u (OOMEHHBIH ©  JIOHOPHO-
akuenTopHeii). Bomopoanass cBsizb. BajneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. MIOHbI: KATHOHBI U @aHUOHBI.

BemectBa  MONEKYJISIpHOTO U HEMOJEKYISIPHOIO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAUNIMUYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTATUYECKON PEIIETKH.

[TonaTue o aucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PaCTBOPBL.
MaccoBas 10751 BEnecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. |eHeThdeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAICKAIIUX K PAa3IMYHBIM KJIACCaM.



Xumuueckass — peakums. Kraccudukamuss — XMMUYECKMX — peakuud B
HEOPraHUYECKOM M OPraHUYECKOM XUMHUH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHCHUS U NMPEBPALLCHHS SHEPIUH IIPU XUMHYCCKUX PCAKLHSIX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTrmbie
peakuuu. XUMHYECKOE paBHOBecue. @DaxkToOphl, BIMAIOIIKE HA COCTOSHHUE
xumu4deckoro pasHosecus. IIpunuun Jle Ilarense.

OnexTponauTuueckas auccounanus. CuiibHble U ciaadble 3nekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILICCTB: KUCasl, HEUTpaJIbHAas, LEJIOUHA.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEPUMEHTAJIBHBIE METOABl H3YyYEHHsI BEIIECTB W HUX NPEBPAILCHUM:
nemMoHcTpauusa tabmun «llepuonnueckas cucrema XxumMudeckux snemeHtoB Jl. U.
MeHneneeBa», u3ydeHUE MOJENCH KPHUCTAUIMUECKUX PEMIETOK, HaOIofeHuEe u
ONMMCaHUE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCUAA
BOJIOpO/ia B IMPUCYTCTBUM Karajau3aropa, ONpPEIeSICHUE Cpelbl PaCTBOPOB BEILECTB
C TMOMOIIbIO YHHMBEPCAJIBHOTO MHJMKATOpa, pEeaKUd HOHHOro oOMeHa),
OpOBEJEHUE MPAKTUYECKOW paboThl «BrnusHue paznnyHbix (akTOpoB Ha CKOPOCTh
XUMHUYECKON PEAKIAN.

Pacuértnnle 3agaumn.

Pacuétel 1O ypaBHEHUAM XUMHUYECKHMX pEaKkUWil, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHATHUS «MAcCOBas 0
BEILIECTBAY.

Heopranuveckass XuMus

Hemerannel. Ilonoxkenue HemeraiuioB B llepuonnueckont  cucreme
xumudyeckux sneMmeHToB J[. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3NYECKUe CBOMCTBA HEMETAJUIOB. AJIJIOTPONMST HEMETAJUIOB (Ha mpumepe
KHUCIIoOpoja, cephl, hocdopa u yriiepona).

XHUMHUYECKHE CBOMCTBA BaXXHEUIIIMX HEMETAaUIOB (TajIOTEHOB, CEphI, a30Ta,
dochopa, ymiepoma W KpeMHUA) U WX  COCIAMHEHUH  (OKCHJOB,
KHCJIOPOICOJICPIKAILNX KUCIIOT, BOAOPOAHBIX COSTUHEHUM ).

[IprmMeHeHne BaXXHENIINX HEMETAJJIOB U UX COCIMHCHUM.

Metambl. [lomoxenne metaimmoB B Ilepuonmyeckor cCHUCTEME XUMHYECKHX
anemenToB JI. V1. MenneneeBa. OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 00O0JOUYEK
aromoB MeTasuioB. O0mme ¢u3nyeckue cBorcTBa MeTaioB. CIUTaBbl METAJIIOB.
DNEKTPOXUMHUYECKUN psii HATIPSIKEHU N METAJIIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIINX METAJJIOB (HATpui, Kajduil, KaJblIUM,
MarHui, aJlOMUHUN, [IUHK, XPOM, KEJIE30, MEAb) U UX COCAUHECHUH.

OO6mme crocoObl MoMydeHHuss MeTauioB. [IpuMeHeHne MeTajuioB B OBITY U
TEXHHUKE.

OKCIepUMEHTAIBHBIE METOAbl H3YYCHMS BEIIECTB WU WX MpPEeBpalICHUIA:
M3YUYCHHE KOJJIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJIJIOB, pEIICHHUE
AKCIIEPUMEHTAJBHBIX 3aj7ad, HaOJIIOICHHUE W ONHCAaHWE JEeMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA AIFOMHUHHUS C pacTBOpaMHU
KHUCJIOT M IIeJI0Ueid, KaUeCTBEHHBIE PEaKIIUM HAa KATUHOHBI METAJLJIOB).

Pacuérnrie 3amaum.

Pacuérel mMaccel BemiecTBa MM 00BbEMA Ta30B 10 HM3BECTHOMY KOJHWUYECTBY
BCIIIECTBA, Macce WM OOBEMY OMHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIICCTB,
pacy€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIHUH, €CIU OJTHO
W3 BEIIECTB UMEET MIPUMECH.

XuMus 1 )KU3Hb
Ponp xumMum B 00€CIEUEHHH HKOJIOTHYECKOM, DPHEPreTHYCCKOW M MHUIIEBOU

6e3OHaCHOCTI/I, pa3sBUTUN MCIWIHHLI. [lonsiTue o HAay4YHbIX MCTOAdAaX IIO3HAHHUA
BCIICCTB U XUMHUYCCKUX peaKuHﬁ.



[IpencraBnenus o0 OOMMX HAy4YHBIX MPUHOUOAX ITPOMBIIUIEHHOTO
MIOJIy4YEHUs BAXKHEUILINX BELIECTB.

YenoBek B MHUpE BEIIECTB M MATEpUAIOB: BAXKHEHIIHNE CTPOUTEIIBHBIC
MaTepUaybl, KOHCTPYKLUMOHHBIE MaTepualibl, KpAacKH, CTEKIO, KepaMuKa,
MaTepUaybl I DJIEKTPOHUKHU, HAHOMATE€pHUaJlbl, OPraHUYECKHUE U MHUHEPaJIbHbIC
yaoOpeHus.

XUMU U 300pOBbE YEJIOBEKA: IIpaBWIA MCIIOIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6E€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBON XUMUU B
[IOBCEHEBHOM KU3HU.

MexnpenmMeTHbIe CB3H.

Peanmuzanust  MeXnpeIMETHBIX  CBSI3eM  OpU  U3ydyeHUH  oOmed u
HEOPraHU4eCckol xuMuu B 11 Kiacce OCyIIECTBISETCS 4YEpeE3 MCIONb30BAHHUE KAK
OoOlIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK U TOHITHHA, SBISIOMIMXCS
CHUCTEMHBIMH JUUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTecTBEHHO-HAy4YHbIE TMOHSATHA: HAy4YHbIH (PakT, rumoresa, 3aKoH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCupUKalusi, NEepPUOAUYHOCTh, HaOIIOIEHUE,
JKCIEPUMEHT, MOACIUPOBAHNE, U3MEPEHUE, SBIICHUE.

@dusuka: marepusi, dHEprus, Macca, aroMm, dJEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHME BEIIEeCTBA, (PU3UUYECKUE BEIMUYMHBI M €IUHUIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus:  kierka, opraHmsMm, OJKOcuUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAEMbIE, TOIUIMBO,
peCypCBl.

TexHosorus: XUMUYECKass MPOMBILIIEHHOCTb, METAJLIyprus, MPOU3BOICTBO
CTPOMTEIIBHBIX MAaTEpHajOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJACTBO, IIHILEBAS
IPOMBIIJIEHHOCTh,  (papMmalieBTUYeCKass  MPOMBIIUIEHHOCTb,  POU3BOJCTBO
KOCMETUUYECKUX IIPENaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHUasoB,
NIEKTPOHHAS IIPOMBILIIEHHOCTh, HAHOTEXHOJIOIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBI IO XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBauBaeT TpeOOBaHUA K pe3ylnbTaTaM OCBOEHUS
oOydJaronuMucsl TMPOrpaMM  CpeaHero o6miero oOpa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM U TNpeaMeTHbIM). HaydHo-meToguyeckod OCHOBOM  JIst
pa3paOOTKU TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTrpaMM CPEAHEro OOIIero
00pa3oBaHusl ABISIETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B cooTBEeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJAbTaTOB OCBOEHUS TpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1rero o0pa3oBaHus BbIICJICHBI CIIEAYIONINE COCTABIISIONIHE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKOM TPaXKJaHCKOW HWJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIPEAETICHHUIO;

HaJMYue MOTHBAIIUU K OOYUYCHHIO;

I[eJICHANTPaBJICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOYEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAJAUIUN 0a30BOM HAYKU XUMUU;

TOTOBHOCTh W CIHOCOOHOCTh OOYYalIIMXCS PYKOBOJACTBOBAaTHCSA B CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMHM, MPUCYIIUMHU IE€TOCTHOU
CHUCTEME XUMHUYECKOTO 00pa30BaHMUsI;

HaJMYUe TPABOCO3HAHUS DKOJOTHUUECKOM KYIBTYPhl U CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH KU3HECHHBIC TUIAHBI.

JIM4yHOCTHBIE PpE3YJbTAThl OCBOCHUA MpeAMETa «XHUMHUS» JTOCTUTAIOTCS B
€IMHCTBE Y4yeOHOW W BOCHUTATEIBHOW JICSITEIHPHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMU, COLUMOKYJIBTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTAMU
U HUJeajaMu POCCHUHCKOrO TPa)KJAaHCKOTO O0OIlecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU M TpaBWIaMH  TOBEACHHS,  CIOCOOCTBYIONIMMH  IpoIleccaM
CaMOIIO3HAaHUS, CaMOpPAa3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00y4aroIuxcs.

JIMYHOCTHBIE  pe3yabTaThl OCBOEHUA MpeaMera «XUMHUSD»  OTpa)xkaroT
Cc(hOpMHPOBAaHHOCTH OIbBITA TIO3HABATENIBHOW W TIPAKTHUYECKOW JACSTEIbHOCTU
oOyYaromuXxcsl 0 peann3aluu MPUHATHIX B 0OIIECTBE IIEHHOCTEHW, B TOM YHUCIIEC B
YacTH:

1) rpa:x1aHCKOr0 BOCTIUTAHUA:

OCO3HaHUSI 00YyYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U ITPABONOPSIIKY;

IOPEACTaBICHUSI O COLMAJbHBIX HOpPMAaxX W TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEILHOCTH MIPHU CO3TaHUH YIEOHBIX
MIPOEKTOB, PEIICHUU yUeOHBIX U TTO3HABATEJIbHBIX 3a]1a4, BHIMIOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTHUKY U
apryMEHTHI APYTUX MPU aHAIN3E PA3IMYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA

LHEHHOCTHOIO OTHOIIEHWS K KMCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UECTBEHHOM XUMMU;

YBOKCHHSI K TPOIECCY TBOPYECTBA B OO0NACTH TEOPHH M TPAKTHIECKOTO
MPUMEHEHHUSI XHUMHUHU, OCO3HAHUSA TOTO, YTO JIOCTHKEHUS HAYKH €CThb PE3YJbTaT
JUINTENbHBIX ~ HAONIONEHUM, KpPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpECA W I[I03HABATEJIBHBIX MOTHMBOB B IIOJIYYCHUM U IOCIEIYIOMIEM
aHanm3e MH(OpPMALUU O MEPENOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS,



CIIOCOOHOCTHU OIIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHbIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHUE W MOCTYNKH CBOMX TOBAapULIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUNA ATUX
MOCTYTIKOB,;

4) gpopMupoBaHUs KyJIbTYPbI 310POBbA:

NOHMMAaHHUS I[IEHHOCTeW 310poBOro M Oe3omacHOro oOpasza  JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (DHU3MYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coONIofIeHNsT TpaBWJl 0e30MacHOr0 oOpalieHusi ¢ BeIIeCTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYLOBOU AEATEIBHOCTH;

NOHUMAHUSI I[EHHOCTU TPaBWJI HHJIUBUAYAJIBHOTO U  KOJJIEKTHBHOTO
06e301acHOro MOBEJAEHUS B CUTYAIUAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIONEH;

OCO3HAHUSI TOCJIEJCTBUN W HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpEeHHUSI);

5) Tpy1oBOro BOCIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTHU B ydeOHO-HMCCIeq0BaTeIbCKON
JEeSATENbHOCTH, OOIECTBEHHO TIOJI€3HOM, TBOPYECKOM W  APYruX BUIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHUE€ B pENICHUH MPAKTUYCCKUX 3aj]ad
COILIMAJIbHOM HaNpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKkTUYECKOMY M3YUYEHHUIO MpOoQeccuil pa3inyHOTO poja, B TOM
YuCJie Ha OCHOBE MIPUMEHEHHS IIPEIMETHBIX 3HAHUU 110 XUMUU;

YBXKEHHUSI K TPYLLY, JIOASIM Tpya U pe3yJibTaTaM TPYIOBOU J1eATeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOpUU
oOpa3oBaHusi, Oyaymied mnpodeccun W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIecTRa;

6) 3K0J10rM4€eCcKOro BOCIMTAHUA:

AKOJIOTMYECKH 11€J€CO00Pa3HOT0 OTHOIIEHUS K TPHUPONe, KaK HCTOUHHKY
CYILLECTBOBAaHUS KM3HU HA 3E€MIIE;

NOHUMAaHUS TJI00AJBFHOTO XapakTepa HSKOJIOTHMUECKUX TMpoOJieM, BIUSHUSA
AKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLIMATIBLHOM CPENbL;

OCO3HaHUS HEOOXOAMMOCTH HCIIONIb30BAHUSL JIOCTMIKCHUH XUMUU IS
pelIeHns BOPOCOB PAllMOHAIBHOTO MPUPOIOIIOIb30BaHHUS;

AKTUBHOTO  HENPUATHS  JEUCTBUH, MNPUHOCAIIMX BpEI  OKPYKAIOUIEH
MPUPOIHON Cpele, YMEHHUs TMPOTHO3HPOBATh HEOIArONMpHUSATHBIE HKOJIOTHYECKHE
MOCJIEACTBUS NPEINPUHUMAEMBIX IEUCTBUM U MIPEAOTBPAILIATh UX;

HAJIMYUsl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYNbTYpBI,
ombITa NEeATEbHOCTU HKOJIOTMYE CKOM HaINpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMM B IIO3HABATEJIbHOW, KOMMYHMKATHUBHOW W COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOSNTH  HJICOJIOTHHU
xeMmohoouw;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH;

NOHUMAaHUS CcHeuuPUKH XMMHM KaK HayKd, OCO3HaHUs €& poJId B
GbopMUPOBaHUH PAITMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
MpEACTABICHUS 00 OKPYXKAaIOIIeM MHUPE KaK O €IMHCTBE NMPUPOABI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TMpoOJieM COXpPaHEHUS
MIPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJIi  COBPEMEHHOM
UMBWJIN3ALNK: B €€ TYMaHUCTUYECKON HAINPABICHHOCTH U BaXKHOM POJIU B CO3/IaHUU
HOBOM 0a3pl MarepuajJbHOM KYJABTYpbI, pEIIEHUU TII00AIbHBIX Mpo0IeM
YCTOMYMBOIO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U



HKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEYEHUH YCIOBUHI
YCHEIIHOTO TPYJa U IKOJIOTHYECKH KOM(POPTHOM KU3HU KaXA0r0 WiIeHa 00IIEeCTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOHOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSICHEHMs SBJICHUN OKPYXKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUS JeaTh 0OOCHOBAaHHBIEC 3aKIIOYECHUS Ha
OCHOBE HAay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJB30BaTh XUMHUYECKHE 3HAHUS JJis
penieHus NpodsieM B peabHbIX )KM3HEHHBIX CUTYaLUSX;

UHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKOU NEATEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO, K AaKTMBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUH 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pa3auyHbIX cdepax nmpodeccuoHanibHOU
NEATEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbie pe3yabTaThl OCBOCHHUS y4eOHOTro mpeamera «XuMHs» Ha
YPOBHE CPETHETO O0IIEro 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE TUTSL dbopmupoBaHUsI MUPOBO33PEHUS o0y4Jaronuxcs
MEXTUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC TOHSTHUS, OTPAXKAIOIIHE
IIEJJOCTHOCTh HAYYHOM KapTHHBI MHpa U CHelu(uKy METOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIus, SIBIICHUE,
IpoIIeCcC, CUCTeMa, Hay4dHBIM (haKkT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEIOBaHNE, HAOIOEHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC y4eOHBIC IeHCTBHS (IMO3HABAaTENbHBIC, KOMMYHHKATHBHBIC,
peryIsTUBHBIC), oOecneunBaroime GopMupoBanre GyHKITMOHATLHON IPaMOTHOCTH
U COITMAJIbHON KOMIIETEHIIUU 00y4YaroInXCs;

CIHOCOOHOCTD 00y4Jaronuxcs HCIIOJIL30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHNE 3HAHUS M YHHBEpCAJbHbIE Y4YcOHBIC
JIEVCTBUS B ITIO3HABATEIIBHOM M COLIMATIBHOM ITPAKTHUKE.

MeranpeaMeTHbIE PE3yJAbTaThl OTPa)XKarOT OBJAJCHUE YHHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABaTCIIbHBIMU, KOMMYHUKATUBHBIMH W PETYISATHBHBIMHU
JIEUCTBUSIMU.

OsBJaagenune YHUBEPCAJTbHBIMHU y4eOHBIMH NO3HABaTEeJbLHBIMH
JefCTBUSMMU:

1) 6a30BbIe JIOTHYECKHE NelCTBUSA:

CaMOCTOATEIBLHO (hOPMYITUPOBATH M AKTyaTM3UPOBATH MPOOIEMY, BCECTOPOHHE
€€ paccMarpuBarh;

ONpEACNATh IeIU JIeATEIbHOCTH, 3ajJaBas mapaMeTpbl M KPUTEPUU HX
JOCTUXKEHUS, COOTHOCHUTD PE3YyJIbTaThl I€ATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIIOJB30BaTh MPHU OCBOCHUHU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIIICHUS —
BBIJICTIATh XapaKTepHbIE MPU3HAKU TOHATHH M yCTAHABIWBATh MX B3aHMOCBS3b,
WCIIONIB30BaTh COOTBETCTBYIONINE TOHATHS JUII OOBSCHCHHS OTICIBHBIX (PAaKTOB U
SIBJICHU;

BBEIOMPATh OCHOBAaHUS MW KPUTEPUHM [JI1 KIacCU(PUKAIIMU BEHISCTB U
XUMHUYECKUX PEAKIINN;

YCTAHABIMBATh IPUYMHHO-CJICACTBEHHBIE CBS3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykaeHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO
AQHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B paccMaTpHUBAEMbIX
SIBJICHUSX, (POPMYIUPOBATH BHIBOABI U 3aKITIOUCHUSI;

MPUMEHATH B MPOIECCE MO3HAHUSA, UCTIOIB3YEeMble B XHUMHHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJICIH, TTPEOOPA30BBIBATH MOJICIIbHBIC MPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJ) AJIEMEHTA, XUMUYECKash PopMylia, ypaBHEHUE XUMUUYECKON peakinu



— TPU PEUICHHH y4YEOHBIX TMO3HABATCIBHBIX M TMPAKTUUYCCKHUX 3a]a4, MPUMEHSTH
Ha3BaHHBIC MOJNETHHBIC TPEICTABICHUS IS BBISBICHUS XapaKTCPHBIX MPHU3HAKOB
M3y4aeMbIX BEIICCTB U XUMHYCCKUX PEaAKITUH.

2) 0a3oBbIe HcCIeI0BaTEIbCKHE 1eHCTBUS:

BIAaJICTh OCHOBAaMHM METOJOB HAyYHOTO TIO3HAHUS BEIIECTB W XUMHUYECKHUX
peaKLHnii;

(GopMyIUpPOBATh LU U 3aJ1a4M WCCIICAOBAHUS, HCIIONIH30BaTh MMOCTABICHHBIE
U CaMOCTOSTENBHO C(HOPMYJIHpPOBAaHHBIE BONPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI 11 (DOPMHUPOBAHMS THIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBaEMBIX CY)KJICHHI;,

BIAJICTh HABBIKAMHU CaMOCTOSTEIHLHOTO IUIAHUPOBAHHMS W  TPOBEICHUS
YUYEHUUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOJIONATh 3a XOIOM
mpoliecca, CaMOCTOSTEIbHO TMPOTHO3UPOBAThH €ro pe3yinbrar, (OopMyIHUpOBaTh
00001IIEHNUS ¥ BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YJAbTATOB MCCIICIOBAHUSA,
COCTaBJISITh 00OCHOBAaHHBINM OTYET O MPOJICJIAHHON paboTe;

nproOpeTaTh OMBIT YYEHWYSCKOW HMCCIICIOBATEIbCKOH W MPOCKTHOM
JESATEIBPHOCTH, TPOSBIATH CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PEIICHUS MPAKTHUSCKUX 3aj1a4, TPUMCHCHHUIO PA3IMYHBIX METO/IOB
MO3HAHUS.

3) pabora ¢ ungopmanuei:

OpUEHTUPOBATHCS B  PA3IMYHBIX HUCTOYHWKAX HHMOpMmaruu (Hay4dHO-
NOMyJIApHAsl JINTepaTypa XUMHUYECKOTO COJICp)KaHHS, CIPaBOYHBIC IOCOOHS,
pecypcbl MHTEpHETa), aHaMM3UpOBaTh MH(GOPMAIMIO Pa3JIMYHBIX BUIOB M (GopM
IIPE/ICTaBICHUS, KPUTHYECKH OIICHUBATh eé JOCTOBEPHOCTH U
HETIPOTUBOPCUYNBOCTD;

dbopMyIUpOBaTh 3ampPOChl U MPUMEHSTh Pa3IWYHble METOABI MPU TOUCKE U
ordbope HHpOpMAIMK, HEOOXOIUMOW JJIi  BBIMOJHEHUS  YYEOHBIX  3aJa4
OTIpeIeIEHHOTO THIIA;

npuoOpeTaTb OMNBIT HCIOJIBb30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U pa3InYHbIX TOMCKOBBIX CHUCTEM;

CaMOCTOATEILHO  BbIOMpaTh  ONTUMAJbHYIO  (OpMY  TpEICTaBICHUS
uHdopMaIuu (Cxemsl, rpaduKy, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAYYHBIH S3bIK B KAUE€CTBE CPENICTBA MPHU paboTe C XMMHUECKOU
uHpOpMaIMe: TPUMEHSITh MEXKIpeAMETHbIE ((QU3MYECKHe M MaTeMaTUYECKHE)
3HaKU U CUMBOJIBI, (hOPMYIIbl, a00OpeBUATypPhl, HOMEHKIIATYPY;

UCIIONB30BaTh U MPEeOOpPa3oBBIBaTH  3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OBi1aieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUAMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl B XOJI€ JHAJIOTa H/WiIn
JIUCKYCCHH, BBICKA3bIBaTh MICH, (OPMYITHPOBATH CBOH MPEIOKESHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEel pe3yabTaroB IO3HABATEIHLHOW JEATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBHITOJHCHUH
XAMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKON padOThl MO HMCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTn3allii y4eOHOTO MpoeKTa W (HOPMYIUPOBATH BHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MTyTEM COTTIACOBAHUS TTO3UIUIN B XOJIE
00CyXIeHUS 1 0OMEHAa MHCHUSIMH.

OBi1aieHNe YHUBEPCAJIbHBIMH PEryJATHBHBIMU I€HCTBUSIMH:

CaMOCTOSATETILHO TUTAHUPOBAaTh W OCYIIECTBISITH CBOIO TTO3HABATEIIHHYIO
JEeSTENbHOCTh, OmpeAensss e€¢ Ienu W 3a7add, KOHTPOJIHPOBaTH W TIO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBaTh MpeaJiaraeMblid  aJlfOPUTM  JIEUCTBUH  TIpHU
BBIMIOJIHEHUM Y4YEOHBIX M UCCJIEAOBATEJIbCKUX 3a7ady, BbIOWpaTh Haubosee
3¢ PekTuBHBIM cmoco0 HX pelIeHUs ¢ Y4YETOM TMOJYYEHUsS] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUECKUX PEAKITUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIn3a 1
CaMOOIICHKH.



HNPEIMETHBIE PE3VYJIBTATbBI

10 KJIACC

[IpeameTHble  pe3ynbTaThl OCBOEHHsSI Kypca «Opranudeckass XuUMUS»
OTpaXKaroT:

chopMUPOBAaHHOCTH  MPEACTABICHUM O  XUMHUYECKOM  COCTaBISIOLIEH
€CTEeCTBEHHO-HAyYHOU KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SIBJICHUU MPUPOJIBI,
B (OpPMHUPOBAHUM MBIIUICHUS U KYJIbTYPhl JHUYHOCTH, €€ (PyHKIIMOHAIHLHOMN
IPAaMOTHOCTH, HEOOXOIMMOM JIJIsi PEelIeHUs MPAKTUYECKUX 3a7ad U HKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpee;

BIaJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAaHUH,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraoIINe MOHATUS (XUMUUECKUM DJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0uKa
aromMa, MOJIeKYJa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, XUMHUYECKasi CBS3b,
CTpYKTypHas Qopmyna (pa3BEpHyTas M COKpallEHHAas), MOJIb, MOJIApHAas Macca,
MOJISIPHBIA  O0BEM, YIJIEPOAHBIA CKeJeT, (yHKIMOHaNbHAS Tpymma, pajaukal,
U30MEpHs, U30MEPbI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIIIEBOAOPO/bI, KUCIOPO U
a30TCo/epKaAIMe COCIMHEHUS, MOHOMEp, TMOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE COCIMHEHUS); TEOPHUM U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiecTB A. M. BymiepoBa, 3aKkoH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHH; MHPOBO33PEHUECKHUE 3HAHWUS,
JeXanme B OCHOBE TOHWMAHHS TPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHUX
SBJIICHUM, (PAKTOJIOTHYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, IOJIYyYCHUH U
0€301acHOM HCIIOJIb30BAHUM BAKHEHIITUX OPraHMYECKUX BEIIECTB B OBITY H
PaKTUYECKOW EATEIbHOCTH YEJIOBEKa;

C(HhOPMHUPOBAHHOCTH YMEHUW BBISIBISITH XapaKTepHbIE TNPU3HAKU TMOHSITHH,
YCTaHABIIMBATh MX B3aUMOCBS3b, HUCIOJIB30BaTh COOTBETCTBYIOIIME IMOHITUS IPU
OMMCAHUU COCTAaBa, CTPOEHUS U MPEBPALLEHUN OPraHUYECKUX COETUHEHUII;

c(hOPMHUPOBAaHHOCTh YMEHUU HCIOJIB30BaTh XMMHUYECKYI) CHUMBOJIUKY IS
COCTABIICHHSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M YpaBHEHUN XHMHUYECKUX  PEaKIIMA,
U3rOTABIMBAaTh MOJAEIH MOJIEKYI OPraHMYECKUX BEHIECTB I WILIIOCTPALMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAaHHOCTh YMEHHUH YyCTaHaBIMBATh NPUHAICKHOCTh H3YUCHHBIX
OpPraHWYECKUX BEHIECTB IO MX COCTaBy M CTPOCHUIO K OINPEAEIEHHOMY
KJIacCy/TpyIine COeAMHEHHN (YIIIeBOAOPOIbI, KHUCIOPOA M  a30TCoIepKallue
COEMHEHUSA, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaTh WM Ha3BaHHS IIO
cucremarnueckori HomeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBHAIBHBIC
Ha3BaHUSA OTAEJIbHBIX OPraHUYECKUX BEUIECTB (STWJIEH, MPONUJIEH, AallEeTUJIEH,
ATWJICHIIIUKOINb, TIUIEpHUH, (eHod, (GopMaibAerui, aneTanabIeThi, MypaBbUHAS
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJIEMHOBAasI KUCJIOTA, CTEApUHOBAsl KUCJIOTA, IJII0KO3a,
bpykTo3a, Kpaxmat, eJUTI0JI03a, TIIUIUH);

C(HhOPMHUPOBAaHHOCTh YMEHHUS OMNPENCIATh BHABl XUMHUYECKOHW CBSI3U B
OpraHUYECKUX COEAMHEHUAX (OJMHAPHBIE U KPATHBIE);

C(hOPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH IMOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytiiepoBa niis 0ObsSICHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOopMHPOBAaHHOCTH YMEHHI XapaKTEPU30BaTh COCTAB, CTPOEHUE, (U3HUICCKUE
U XMUMHUYECKHME CBONCTBA THUIHMYHBIX MPEACTABUTEIEH pPa3IUYHBIX KIIACCOB
OpraHWYEeCKHX BeIIecTB (METaH, 3TaH, dTUJICH, MPOIUIICH, alleTueH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, MeTaHOJI, 3TAHOJI, YTHJICHIIIMKOIb, IIIUIEPUH, (PeHo,
aleTalibJIeTu/l, MypaBbUHAsl U YKCYCHAasl KMCJIOTBI, TJIIOKO3a, KpaxmaJ, LeJUIH103a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX PEaKIUWd C HCHOJIb30BaHUEM

CTPYKTYPHBIX (POPMYIL;



c(hopMUPOBAaHHOCTh YMEHUSI XapaKTepU30BaTh MCTOYHUKH YITIEBOIOPOIHOTO
ChIpbs (HE(PTh, IPUPOAHBIN Ia3, yrojb), CHOCOOBI UX MEPEPadOTKU U MPAKTUUECKOE
MIPUMEHEHHUE TTPOAYKTOB NEPEPadbOTKH;

c(hopMUPOBAaHHOCTh YMEHUW NPOBOJAUTH BBIYHCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA HMCXOAHOTO BEIECTBA WU MPOAYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOJHBIX BEIECTB
WM MPOJIYKTOB pEaKLUu);

chopMUpPOBAaHHOCTh YMEHUU BIAJAETh CUCTEMOM 3HAaHMM 00 OCHOBHBIX
METOAAaX HAyYHOTO IMO3HAHUS, UCTOJIb3YEMbIX B XMMHUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOMIONEeHHE, U3MEpPEHUEe, SKCIEPUMEHT, MOJICIUPOBAHNUE),
WCMONb30BaTh CHCTEMHBIE XWMHWYECKHWE 3HAHUS JUIs TPUHIATUS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBA3aHHBIX C BEHIECTBAMU U HX
NPUMEHEHUEM;

c(hopMUpPOBAaHHOCTH YMEHUM COONIONATh MpaBUiia IMOJIB30BAHUSI XUMHYECKON
nocyaoil u naboparopHbIM OOOpYAOBaHMEM, a TakKXKe MpaBuiia OOpalleHus ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB;

chopMUPOBAaHHOCTh YMEHHMM TUIAHUPOBATH M  BBIMIOJHITH XUMUUYECKUN
AKCIIEPUMEHT (MPEBpaIleHUs] OPraHUYECKUX BEIIECTB MPU HArpPEeBaHUM, MOJTyUYCHUE
ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BEIIECTB,
neHatypaiusi 0eJIKOB IIPU HarpeBaHUU, IIBETHBIE PEaKIIMU OEJIKOB) B COOTBETCTBHU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TP OOpaIlleHWH C BEIIECTBAMU H
7a00paTOpHBIM ~ 00OpYAOBaHWEM, TMPEACTaBIATh  PE3yIbTaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHMM COOTBETCTBYIOUIMX pEAKIUA U
(bopMynHpoOBaTh BHIBOJBI HA OCHOBE ATUX PE3YyJIHTATOB;

C(HOPMHUPOBAaHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TOIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOMU
uHpopManuu, UHTEpHET U IpyTruXx);

chOpMHpPOBAaHHOCT, ~ yYMEHHMH  coOJIomaTh  IpaBWiIa  JKOJIOTHYECKU
[IEJIECO00pa3HOTO0 TIOBENEHUS B OBITY M TPYAOBOW JEATENBHOCTH B IEISIX
COXpPaHEHUs CBOETO 3J0POBbS M OKPYKArOUIEH HPUPOAHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbIci mokazarens [IJIK, moscHsITh Ha mpuMepax CIOCOOBI
YMEHBUICHUS M TPEJOTBPAIICHUS HUX BPEIHOIO BO3JICUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUist 00y4aroUUXCs C OTPAaHMYECHHBIMU BO3MOXKHOCTSMH 37I0POBBS: YMEHUE
NPUMEHSITh 3HAHHWS OO0 OCHOBHBIX JOCTYIMHBIX METO/AaxX MO3HAHUSA BEIIECTB U
XUMHYECKHUX SIBJICHU;

JUISL  CIETBIX W CIA0OBUASIINX OOYYaIOUIUXCSA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHmi JI. Bpaitms mig 3anmucu XUMHYECKHUX

bopmy.
11 KUIACC

[IpeameTHbie pe3ynbTaThl OCBO€HUsI Kypca «OOIias M HeopraHuyeckas
XUMUSD OTPAKAIOT:

chopMUpPOBAaHHOCTh  TNPEACTABICHUM: O XHUMHYSCKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA, POJIM XUMUH B MIO3HAHUU SIBJICHUW MPUPOJIBI,
B (QopMUpOBaHMM MBINUICHHSI W KYJIBTYPbl JUYHOCTH, €€ (DYHKIMOHATIHHOM
IPAMOTHOCTH, HEOOXOIMMOW NIl pEUIEHUs MPAKTUYECKUX 3a7ad U HKOJIOTMYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJTHON CPEIE;

BIaJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAaHWM,  KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYCCKHHA DJIEMEHT, aTtoM, H30Tom, s-, P-, d-
AJNIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYl1a, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTbh, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUSI, XUMHUYECKasl CBSI3b
(KoBaJieHTHAasi, UOHHAsI, METAJJIMYECKAsl, BOJAOPOHAS), KPUCTAJUIMYECKAsT PEIIETKA,
TUNBl ~ XUMUYECKUX  PEAKIUM, PpacTBOp, DIEKTPOJUTHI,  HEIIEKTPOJIHUTHI,



ANEKTPOJIUTUYECKAs] JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakIuu, XUMUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKOW Juccouranuu, nepuogumueckuu 3axkoH [l. M. Menneneesa,
3aKOH COXPAaHEHUsS MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPALICHHS SHEPTUU
MpU XUMHYECKHX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XHUMUH,
MHPOBO33PEHUYECKAE 3HAHUA, JIEKAIIME B OCHOBE NOHMMAaHUA NPUYMHHOCTH U
CUCTEMHOCTH XUMUUYECKUX SIBJICHUHU, (PAKTOIOTUUECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MacHOM HCIOJIb30BAHUM BaKHEUINUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHUW BBISIBIATH XapaKT€pHbIE NPU3HAKU TOHSITHUH,
YCTAHABIMBATh MX B3aUMOCBS3b, UCIOIB30BaTh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUY HEOPraHMYECKUX BEILIECTB U UX MIPEBPAILICHUN;

c(hopMUPOBAaHHOCTH YMEHUM HCMOIB30BATh XUMUUYECKYIO CHUMBOJIUKY IS
coctaBineHuss (GOpMylT BEHIECTB W  YpaBHEHUM  XUMHYECKHX  PEAKIIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBumanbHble Ha3BaHUSI OTIEIBHBIX
HEOPraHMYeCKUX BEHIECTB (yrapHbld Ta3, YIIEKUCIIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS COJA, MUPUT U JIPYTHUE);

c(hopMUPOBAaHHOCTH YMEHHU OMPEEsATh BAJCHTHOCTh U CTENIEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, UOHHAs, METAJUTMYECKasi, BOJOPOAHAS) B COCAMHEHUSIX, THUII
KPUCTAJTMYECKOW pEmETKH KOHKPETHOTO BeEIecTBa (aToMHas, MOJEKYJIsIpHas,
MOHHAs, METaJUTMYECKasi), XapaKTep Cpellbl B BOJAHBIX PAacTBOPaX HEOPTraHUUECKUX
COCJIMHECHUN;

copMupOBaHHOCTH YMEHUM yCTaHaBJIUBATh MPUHALJIC)KHOCTD
HEOPraHMYeCKUX BEIIECTB IO HX COCTaBy K ONPENEIEHHOMY KJIAcCy/TpyIIIe
coeMHEeHUMN (ITPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIIbI, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEPHBIC THIPOKCHUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHUN PACKpBhIBaTh CMBICH MEPUOAMYECKOro 3akoHa /I.
N. MenneneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIONIYIO, O0BICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITHU;

c(hopMUPOBAaHHOCTh YMEHHM XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBbl XUMHUYECKUX
snemenToB JI. WM. MeHnaeneeBa, HCHONB3ysA IOHATHSA «S-, P-, O-31€KTpOHHBIC
opOUTaIN», «IHEPTETUUECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUSI
CBOWMCTB XMMUYECKHX D3JEMEHTOB M HX COCAWHEHUN 10 TepuoaaM U Tpyniam
[Tepuonnueckoit cucTembl XuMruueckux 3neMeHToB J. . Menaeneena;

chopMUpPOBAaHHOCTH ~ YMEHHUM  XapakTepu3oBaTh  (OMHMCHIBATH)  OOIIUE
XUMHUYECKME CBOWMCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKAY HEOPraHWYECCKUMM
BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHM;

chopMUpPOBAaHHOCTh YMEHHs KJIaCCH(DHUITUPOBATH XUMHYECKHE PEAKIIUH I10
pa3IMYHBIM TMpHU3HAKaM (YUCIY U COCTABYy PEarupyrollux BEIIECTB, TEIUIOBOMY
3 dekTy peakiuu, U3MEHCHHIO CTETICHEH OKHCJCHHUS DIIEMEHTOB, OOpPaTMMOCTHU
peaKIK, y4acTHIO KaTaIn3aTopa);

c(hopMHUPOBAaHHOCTh YMEHUH COCTAaBISATh ypPaBHEHUS PEaKIUH pa3IMIHBIX
TUIIOB, TIOJIHBIE W COKpAIIEHHbIC YPaBHEHUS peaKIMii MOHHOTO OOMEHAa, YUWUThIBas
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUM UIYT 10 KOHIIA;

copMHUpPOBAaHHOCTh yYMEHUW TPOBOJAWUTH PEAKIUH, IOATBEPKIAAIONINC
KaUE€CTBEHHBIM COCTAB pA3JUYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATh
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIICCTB;

cpopMUPOBAaHHOCT, YMEHHW  pPAaCKphIBaTh CYIIHOCTh  OKHCIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMH MOCPEACTBOM COCTABIICHHUS 3JICKTPOHHOTO OanaHca
ATHUX PEaAKIINM;

copMUPOBAaHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOMU
pPeaKIMH OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHNUS XHUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aencTBus (mpuniun Jle [larense);



c(hopMUPOBAaHHOCTh YMEHUW XapaKTepHU30BaTh XUMHYECKHE MPOIECCHI,
JIe)KAIlMEe B OCHOBE MPOMBIIIJICHHOTO TMOJYYEHUSI CEPHOM KHCIOTHI, aMMHUakKa, a
TaKke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMaX XMMUUYECKOTO MPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHMI MPOBOJUTH BBIUHUCICHUS C HCIOIb30BAHHUEM
MOHSATHUS «MacCcOoBasi J0JIsl BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOILIICHUM ra30B IPU
XUMUYECKUX PpEeaKIusaX, MacChl BellecTBa WM OObEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB, TeIUIoBOoro 3(ddexra peakinu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEIIECTB, IPEBPALLCHUS U COXPAHECHUS SHEPTUH;

c(hopMUPOBAaHHOCTH YMEHUM COOJNIONATh MpaBUJia MOJIB30BAHUSI XUMHUYECKON
MOCyIoOM M Ja0OpaTOpHBIM OOOpPYIOBAaHUEM, a TaKKe IMpaBHia OOpaIICHUS C
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIIMSIMU TI0 BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OMBITOB;

chopMUPOBAaHHOCTh YMEHHMM TUIAHUPOBATh ¥ BBINOJHATh XUMHUYECKUU
IKCIIEpUMEHT (pa3joKeHHUE TEPOKCHAA BOAOPOJAa B MPUCYTCTBHM KaTalln3aTopa,
ONpPEAEJIEHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE Pa3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMHMUYECKOM pEaKIIUH,
peakiuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIC peakiuu Ha cyiabdar-, kapOoHaT- U
XJIOpUJI-AaHUOHBI, HA KaTMOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3a7ad Mo
TeMaMm «Metamibp»y U «HeMeramib») B COOTBETCTBUU C TpaBUJIaAMU TEXHUKHU
0€30MacHOCTH TIpU OOpallleHUH C BEIIECTBAMH U JIAOOPaTOPHBIM O0OpPYI0BaHUEM,
NPEACTABIATh  PE3yJabTaThl XUMHUYECKOTO JKCrIepuMeHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIUNA U (OPMYIUPOBATH BHIBOILI HA OCHOBE ITHUX
pe3ynbTaToB,;

C(hOPMHUPOBAaHHOCTh YMEHHUH KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
UHPOpMAIINIO, TOIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOMU
KOMMYHHUKalUu#, IHTEpHET U ApyTHX);

chOpMHPOBAaHHOCT, ~ YMEHHMH  coOJIomaTh  IpaBWiIa  JKOJIOTHYECKU
[IEJIECO00pa3HOTO TIOBEIEHUS B OBITY U TPYAOBOM JESITENBHOCTH B HEISAX
COXpPaHEHUs CBOETO 3J0POBbS M OKPYKArOUIEH HPUPOAHON Cpelbl, OCO3HABATH
OMAacCHOCTbh BO3JICMCTBUS HA JKUBBIE OPTaHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn miokazarens IIJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBIICHHS H
IPEIOTBPALIEHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 00y4aroUUXCs C OTPAaHMYECHHBIMU BO3MOXKHOCTSMH 37I0POBBS: YMEHHUE
NPUMEHSITh 3HAHHWS OO0 OCHOBHBIX JIOCTYIMHBIX METO/IAaxX MO3HAHUSA BEIIECTB U
XUMHUYCCKHUX SIBICHUM;

JUISL CAENBIX WU CIHA0OBUIANMX OOYyYAIOMIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHmi JI.  bpaitns nna  3anucu
XUMHUYECKUX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBo yacoB
HaumMeHoBaHue
K 1| DuaexktponHsble (HUPPOBLIE)
I | pa3iejoB U TeM
Bcero / / | oOpa3oBaTeibHbIE pecypchl
/ | mporpaMmmsl
- P P
Pa3gen 1. Teopernyeckne 0CHOBbI OPraHU4eCKOM XUMHUH
[Ipenmer
OPraHNu4eCcKoin
XUMHH.
1.1 | Teopus ctpoenus 3 bubnuotexa LIOK https://myschool.edu.ru/
OpraHUYECKUX
COEIMHEHNH
A. M. byrnepoBa
Hroro no pazneny 3
Pasnea 2. Yuiesogopoasl
[IpenenvHble
2.1 | yrneBomoOpoab — 2 bubnuoteka LIOK https://myschool.edu.ru/
AJTKaHBI
HenpenenvHbie
JIEBOJIOPOIBI:
2.2 yr AOPOZL 6 1 | bubmnoreka IIOK https://myschool.edu.ru/
aJIKCHBI, aJIKaJICHEI,
AJTKMHBI
ApoMarnueckue
2.3 P 2 bu6muoreka I{OK https://myschool.edu.ru/
YIJIEBOJIOPOIBI
[Ipupoansie
HCTOYHUKH
2.4 3 1 bu6muoreka I{OK https://myschool.edu.ru/
YIJIEBOJIOPOJOB
U UX mepepadboTKa
Hroro o pazzeny 13

Paznen 3. Kuciaopoacoaep:kamue opranndeckue coeIuHeHust

3.1 | Cnuprtel. ®enon 3 bubmmoreka LIOK https://myschool.edu.ru/
AJbIeruabl.
K

3.2 apboroBeIe 7 1 | bubmuotexa LIOK https://myschool.edu.ru/
KHCJIOTEL
Crnoxubie 3¢upbl

3.3 | VYrueBoasl 3 1 bubmmoreka LIOK https://myschool.edu.ru/

Hroro no paszneny 13

Pa3gen 4. Asorcoaepxaniye oprannyecKue CoelMHEHNs

4.1

AMUHEL.

3

bubmuoteka I{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AMHUHOKHUCIIOTEHI.

benku

Hroro no pazueny 3

Pasnen S. BbicOKOMOJIEKYJIAPHBIE COEIMHEHUSA
IT .

g1 | | racTMaccH 2 Bubmmoreka LIOK https://myschool.edu.ru/

Kayuykn. BonokHa

Hroro no pazneny 2

OBIIEE KOJIMYECTBO

YACOB IIO 34 21 2

[TPOT'PAMME



https://myschool.edu.ru/

11 KJIACC

KonuuecTBo
Ne | HammeHoBaHue 4acoB
DJIeKTpOHHbBIe (LM(pPOBHIE)
n/ pa3aesioB U TeM K 11
o0pa3oBarejibHbIe pecypchl
) NporpamMmal Bcero / /
p p
Pasnen 1. Teoperudeckue 0OCHOBbI XUMHU
CrpoeHue aToMOB.
[Tepuonnueckuii 3aK0H U
11 [lepuoauueckas cucrema 3 bubmuotexa LIOK https://myschool.edu.ru/
XUMHUYECKUX DJICMCHTOB
. N. MenneneeBa
C .
1.2 TPOCHITE BeecTBa 4 bu6moreka 1{OK https://myschool.edu.ru/
MHoroo6pasue BeuiecTB
1.3 XUMHYECKUE PEeaKINH 6 1 1 | bubmuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertamist 1 | bubmmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramsr 1 1 | bubmmoreka IHOK https://myschool.edu.ru/
C
2.3 BASH HEOPTaniHeckux i 2 bu6moreka I{OK https://myschool.edu.ru/
OpraHUYECKHUX BEIIECTB
Hroro no pazneny 17 bu6moreka I{OK https://myschool.edu.ru/
Paznea 3. XumMus u ;KU3Hb
3.1 XuMu ¥ KU3Hb 4 bu6moreka I{OK https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB IIO ITPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Tema ypoka

KoJ1-Bo
JacoB

JlaTta

DJ1eKTPOHHbIe HH(POBbIE
o0pa3oBaTteibHbIe pecypchbl

[Ipenmer opraHnyecKO XUMUH,
€€ BO3HUKHOBEHHUE, Pa3BUTHUE U
3HAYEeHHE

bu6moreka I1{OK https://myschool.edu.ru/

Teopust CTpOCHUS OPTraHUYECKUX
coenuHenuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKECHUA

bubnmorexa L1OK https://myschool.edu.ru/

[Ipencrasnenue o knaccudukanuu
OpPraHn4€CKuX BEIICCTB.
Homenknarypa (cuctemarnyeckas)
" TpUBUAJIbHBIC HAa3BaHUSA
OpPraHn4e€CKuXx BCIICCTB

bubmmorexa [1OK https://myschool.edu.ru/

AJNKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM Psif

bubmmorexa [1OK https://myschool.edu.ru/

Meran u 3TaH — npoCTEnIIne
MIPECTaBUTENH aJTKaHOB

bu6moreka I{OK https://myschool.edu.ru/

AJIKEHBI: COCTaB U CTPOECHUE,
CBOMCTBA

bu6moreka I{OK https://myschool.edu.ru/

DTUJIEH U MPOIMUIEH —
MIPOCTEHIINE MPEACTaBUTEIU
AJIKEHOB

bu6moreka I{OK https://myschool.edu.ru/

[TpakTrueckas padora Ne 1.
«[lony4eHue sTuiIeHA U U3y4YECHUE
€ro CBOMCTBY»

bu6moreka I{OK https://myschool.edu.ru/

Ankanuensl. byraguen-1,3 u
MetuinOyraauen-1,3. [lonyuenue
CHUHTETHYECKOIO KayuyyKa U pe3HHBI

bubmmoreka [1OK https://myschool.edu.ru/

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHUN PALL.
AneTtniieH — npoCTeNIINi
[IPEACTABUTEND AIKUHOB

bubaunoreka [1OK https://myschool.edu.ru/

11

Brrunciaenus mo YpaBHCHUIO
XHMHUYECKOH pcakuumn

bubanoreka [1OK https://myschool.edu.ru/

12

ApeHbl: OEH30J1 U TOITYOJL.
TokcnyHOCTH apeHOB

bu6nuoteka I{OK https://myschool.edu.ru/

13

I'eneTnueckas cBA3b
YINIICBOAOPOA0B, IMPUHAAJICIKAINX K

bu6muoteka I{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

pa3IMYHBIM KJlaccam

14

[IpupoaHble HCTOYHUKHU
YIJIEBOAOPOAOB: IIPUPOIHBIN I'a3 U
MOTyTHBIE He(TSIHBIE Ta3bl, HEPThH
U TIPOJYKTHI e€ mepepaboTKu

bu6muoteka IIOK https://myschool.edu.ru/

15

[IpupoaHble HCTOYHUKHN
YITIEBOJIOPOJOB: MPUPOJHBIN a3 U
MOTTyTHBIE He(TSIHBIE Ta3bl, HEPThH
Y TIPOJIYKTHI €€ mepepaboTKu

bu6moreka I{OK https://myschool.edu.ru/

16

KonTponpsnas pabora no paszueny
«YTIeBoA0pOab»

bu6moreka I{OK https://myschool.edu.ru/

17

[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: METAHOJ M STAHOJI.
BonoponHas cBs3b

bubnmorexa [L1OK https://myschool.edu.ru/

18

MHOroaTOMHBIE CIIUPTHI:
STUJICHIVIMKOJb U DNIHLEPUH

bubnmorexa [1OK https://myschool.edu.ru/

19

@DEHOJ: CTPOECHUE MOJIEKYJIBI,
(hU3UYECKHE U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

bubmmorexa [1OK https://myschool.edu.ru/

20

Anpaerunnl: GopMalbIeTua 1
areTaipIerua. ANeToH

bubmmoreka [1OK https://myschool.edu.ru/

21

OnHOOCHOBHBIE Npe/ieIbHbIE
KapOOHOBBIE KHCIIOThI: MypaBbHHAs
U yKCyCHas

bu6moreka I{OK https://myschool.edu.ru/

22

[TpakTnueckas pabora Ne 2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

bu6moreka I{OK https://myschool.edu.ru/

23

CTeapI/IHOBaH " OJICHHOBAas
KHCJIOTBI, KaK IPEACTAaBUTEIN
BBICIIHX Kap6OHOBI)IX KHCJIOT

bu6moreka I{OK https://myschool.edu.ru/

24

Mbi11a KaK COJIM BBICIHIAX
KapOOHOBBIX KHUCJIOT, X MOIOIIEE
JIIEUCTBUE

bubmmoreka [1OK https://myschool.edu.ru/

25

Crnoxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.
I'uaponus cnoxHbIX 3hUpoB

bubmmoreka [1OK https://myschool.edu.ru/

26

XKupsl: ruaponus, npuMeHeHue,
Ouosiornyeckast poJib )KMpPOB

bubnaunoreka [1OK https://myschool.edu.ru/

27

YrneBoasl: coCTas,
kinaccugukamys. Baxneimme
MIPEACTABUTENN: TIIHOKO3a,
¢bpykTO3a, caxaposa

bubaunoreka [1OK https://myschool.edu.ru/

28

KanMaJ] H OCJIII0JI0O3a KaK
MMPUPOIHBIC ITOJIMMCPEI

bubmuoteka I{OK https://myschool.edu.ru/
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29

KonrponeHas padora o pasaeny
«Kucnopoaconep:xaiiue
OpPraHUYECKUE COCAUHEHUS»

bu6mmoreka [{OK https://myschool.edu.ru/

30

AMMWHBI: METWJIAMHUH U aHWINH

bu6mmoreka [IOK https://myschool.edu.ru/

31

AMHMHOKHCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKHUE COCTUHEHUS, HX
OHOJIOrHYECKO€E 3HAYEHHE.
Ilenrtn bl

bu6moreka I1{OK https://myschool.edu.ru/

32

benku xak npupoaHeie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

bu6moreka I1{OK https://myschool.edu.ru/

33

OCHOBHBI@ IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISPHBIX
COEIMHEHUN

bubnmorexa [1OK https://myschool.edu.ru/

34

OCHOBHBIG METOAblI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHni. [ImacTmaccsr,
Kay4yKH, BOJIOKHA

bubnmorexa [1OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOI' PAMME

34
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IHOYPOYHOE IINTAHUPOBAHMUE
11 KJIACC

Ne
n/

Tema ypoka

KoJ1-Bo
JacoB

JlaTra

DJ1eKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIe pecypcChl

XUMAYECKUN DIIEMEHT. ATOM.
DneKkTpoHHas KOH(UTYpaIHs aTOMOB

bu6moreka I{OK https://myschool.edu.ru/

[Tepuonnueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB JI. 1. Menneneesa, ux
CBSI3b C COBPEMEHHON TEOpHUEN
CTPOEHUS aTOMOB

bubmmorexa [1OK https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHHUsSI CBOMCTB
XUMHNYECKHX 2JIEMCHTOB U UX
COEIMHEHUH 10 IpyNaM ¥ Nepruoaam.
3HavYeHNe MePHOANIECKOTO 3aKOHA U
CHUCTEMBI XUMHNYECKUX JJICMCHTOB
JI.1. MenneneeBa B pa3BUTUU HAyKH

bubmmorexa [1OK https://myschool.edu.ru/

Crpoenue BeliecTBa. XUMUYECKast
CBSI3b, €€ BUJBI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3b

bu6moreka I{OK https://myschool.edu.ru/

BanentHOCTS.
DIEKTPOOTPULIATENIBHOCTh. CTeneHb
okucieHus. BemniecTBa MoneKyIsipHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHUS

bu6moreka I{OK https://myschool.edu.ru/

Ilonatue o JUCIICPCHBIX CUCTEMAX.
HctunabIe 1 KOJUIOMIHBIE PACTBOPLI.
Maccosas A0JI1 BEMIECTBA B paCTBOPE

bu6moreka I{OK https://myschool.edu.ru/

Kﬂaccmbnxaum{ U HOMCHKIJIaTypa
HCOPraHU4YCCKUX COGHHHCHHﬁ.
I'eneTnueckas cBs3b HCOPraHu4CCKHUX
BCIICCTB, PAa3JIMYHbIX KJIACCOB

bubmnoreka [1OK https://myschool.edu.ru/

Kinaccudukanus xumMmudeckux
pEaKUHii B HEOPraHUYECKOU U
OpraHMYeCKOM XUMMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHUS U MPEBPALLECHUS JHEPTUU
MIPU XUMHYECKUX PEAKIUAX

bubnamoreka [1OK https://myschool.edu.ru/

CxopocTts peakmuu. OOpaTumbie
peakuuu. XMMHYEeCKOe paBHOBECUE

bu6muoteka I{OK https://myschool.edu.ru/

10

[Ipaktuueckas padora Ne 1. «Biusiaue
pa3nu4HbIX (PAKTOPOB Ha CKOPOCTh

bu6muoteka I{OK https://myschool.edu.ru/
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XUMHUYECKON PEAKIIUN»

11

DNeKTpOIUTHYECKask JUCCOIHALINS.
[ToHATHE O BOIOPOAHOM ITOKA3aTese
(pH) pactBopa. Peakiiuu nonHoro
oOmeHa. ['uaposn3 opraHnveckux u
HCOPraHNM4YCCKHX BCUICCTB

bubmuoteka I{OK https://myschool.edu.ru/

12

OKHCIIHMTEIIbHO-BOCCTAaHOBUTEIIbHBIC
peaxmun. [Tonstie 06 snexTponnze
pAacIUIaBOB U PacTBOPOB COJIEH

bu6moreka I{OK https://myschool.edu.ru/

13

KonrponeHas padora o pasneny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN»

bu6moreka I{OK https://myschool.edu.ru/

14

MeTamisl, UX HOJO0KECHHE B
[Tepuoanueckoit cucTeMe XUMHUYECKUX
anemenToB JI. 1. Menjeneesa u
0COOEHHOCTHU CTPOEHUS aTOMOB.
OO6mue puznueckue CBONUCTBA
METaJIJIOB

bubnmorexa [1OK https://myschool.edu.ru/

15

CrinaBel METaJLIOB.
DNEKTPOXUMHYECKUH PsIL
HaIpsKEHUH METaJUIOB

bubmmoreka [1OK https://myschool.edu.ru/

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIOB (HaTpHii, Kaluii, KaJbIui,
MarHui, alIOMUHUN) U UX COCTUHECHUN

bubmmoreka [1OK https://myschool.edu.ru/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIH U
HUX COEIUHEHNN

bu6moreka I{OK https://myschool.edu.ru/

18

XuMHu4decKre cBOMCTBA IMHKA, Kelie3a
U UX COEOUHEHUN

bu6moreka I{OK https://myschool.edu.ru/

19

[Ipaktuueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 3334 110 TEME
«Meramns»"

bu6moreka I{OK https://myschool.edu.ru/

20

Hemerannsl, nx nonoxeHHe B
[Tepuonuueckoil cUCTEME XUMHYECKUX
anemeHToB 1. 1. MeHaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

bu6moreka I{OK https://myschool.edu.ru/

21

dusnyecKre CBOWCTBAa HEMETAILIOB.
Annorponusi HeMeTaoB (Ha
npuMepe KHCIopoa, cepbl, hochopa
U yriiepoza)

bubmnoreka [1OK https://myschool.edu.ru/

22

XHUMHYECKHE CBOMCTBA raJIOTEHOB,
Cepbl U UX COCTUHEHUN

bubaunoreka [1OK https://myschool.edu.ru/

23

XHUMHYECKHE CBOMCTBA a30Ta,
docodpa u UX CoeTUHEHHI

bubaunoreka [1OK https://myschool.edu.ru/

24

XUMHUYECKHE CBOUCTBA YIVIEPOAA,
KPEMHHUS U UX COCAUHEHUN

bubmuoteka I{OK https://myschool.edu.ru/

25

[IpumeHeHne BaXHEUIINX HEMETAJIIIOB
U UX COeNUHEHUN

bu6muoteka I{OK https://myschool.edu.ru/
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26

O0o001IcHNEe B CHCTEMaTU3aIHs
3HaHUM 110 Teme «HeMeTamnabs.
Boruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACYETHI

butmuoteka IIOK https://myschool.edu.ru/

27

[Tpaktuueckas padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 337124 IO TEME
"Hemeramisl"»

bu6moreka I{OK https://myschool.edu.ru/

28

KonrponbHas paboTa mo remam
«Metame» n «HemeTasuisiy»

bu6moreka I1{OK https://myschool.edu.ru/

29

HeOpFaHI/I‘ICCKI/Ie 1 OPraHnuvdCcCKHC
KUCJIOTHI. HCOpFaHI/I‘IeCKI/IC u
OpPraHu4€CKUC OCHOBAHUSA

bubnmnorexa [1OK https://myschool.edu.ru/

30

AmpoTepHble HEOpraHUYECKHE U
OPraHUYECKHUE COEOUHEHUS.
I'eneTnyeckast CBsI3b HEOPraHMYECKUX
1 OPraHNYECKHUX BEIIECTB

bubnmnorexa [1OK https://myschool.edu.ru/

31

Ponb xumun B obecrieueHun
AKOJIOTHYECKOH, SHEPTETHIECKON 1
MUIIEBON 0€30MaCHOCTH, pa3BUTUN
MCEOUIINHBI

bubmmoreka [1OK https://myschool.edu.ru/

32

[IpencraBnenus 06 00X HAYUHBIX
INPUHLUIAX TPOMBIIIIEHHOTO
MOJIy4EHUs BaKHEHIINX BEIIECTB

bu6moreka I{OK https://myschool.edu.ru/

33

YenoBek B MUpE BEIIECTB U
MaTepuaioB

bu6moreka I{OK https://myschool.edu.ru/

34

XuUMUS U 300POBbE YEIIOBEKA

bu6moreka I{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Xumus, 10 xknacc/ T'abpuensia O.C., OO1iecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obuiectBo «M3naTenbcTBo
«IIpocsewmenue»

* Xumus, 11 xnacc/ I'abpuensn O.C., O611ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AxuimonepHoe oo61iectBo «3naTenbcTBO

«HpOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Beenute 1. O.C.I'abpuensn, I.I"JIpicoBa «Xumus Metoauueckoe nocooue —
0a30BbIi ypoBeHBY - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMusi B TeCTax, 3ajadax,
ynpaxkaeHusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie 1 TpoBepouHbIe paboThI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura msa yautens». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'Benenckas «Xumus 11 kimacc:
Hacronpnas kaura ms yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I.OctpoymoBa «3anaun o XuMUH |
cnocoObI uXx pemenus» - M.: «Jlpoday», 2021rox.

7. B.I. lenucoBa «Xumus 11 kiacc moypodHble TIaHbI 0 YYCOHUKY
O.C.I'abpuensna, I.I"JIsicoBoit» - Bonrorpaa» Yuutens 2018rog.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.:
Ox3ameH, 2019t

9.9. O.CT'abpuensn, U.I.octpoymoB «XUMHUECKUN SKCIEPUMEHT B 1IKoie 11

Kimaccey; - M.: Ipoda. — 2019 rox. _



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenute _ Benurenannsiehttp://www.chemnet.ru ['azeta « Xumusi» u caut
TUTST YIUTeNs «S Uy Ha YPOK XUMUM

http://him.1september.ru Enunas xomnexuus LHOP: [Ipeamernas komiexuus
«XHUMUA»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0ieo0pa3zoBaresibHOro
noprana

http://experiment.edu.ru AJIXUMUK: caitt JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickas onummnuaa MKOJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMusi: 3J€KTPOHHBINA yUeOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBIN Y4EeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIJIEIK: XAMHUS
http://www.chemistry.ru JIucTaHIHOHHAs OJIUMITHAA TIO XUMUHU:

TGJIGKOMMYHI/IKaHI/IOHHHﬁ 06p330BaTCHBHBIﬁ IMPOCKT






