MUWHHUCTEPCTBO MIPOCBEINIEHUS POCCUMCKOMN ®EJEPAIIMA

MunucrepcTBo oopazoBanusi CBepaJIOBCKOi 00/1aCcTH

AJIMMHUCTPAIUsI MYHUIMIAJIbHOTO OKpyra Bepxorypckmii

MKOY "KOPAIOKOBCKAA COII"

PACCMOTPEHO

Ha I€JarortdycCKOM
COBCTC

nporokon Nel
[Homep npukasa] ot «01» 09
2025 1.

COT'JTACOBAHO YTBEPX/EHO
3aMecTUTENh TUPEKTOpa  H.0.JUPEKTOpa
o YBP
OrwoM.YepHoronopa
M.A.CMupHOBa [Homep npukaza] ot «01» 09
[Homep npukasa] ot «01» 09 2025
2025 1.
PABOYAS ITPOI'PAMMA
(ID 9362259)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

st ooyvatromuxcs 10 — 11 kimaccos



c.Kopawkoso 2025



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DeneparbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
ydyeOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TnONIOkeHHM «CrTparernn pa3sBUTHS BOCOUTaHHA B Poccuiickon
Oenepanuu Ha niepuof 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUH, K ONPENESICHUIO
oOuielt crpareruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHs O0YYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aist 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryaibapie nojoxeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COZIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNLHON  OpraHW3aINK, SBISETCS HEOTHEMJIEMOM YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpLIAIOIIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IEJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIBI, (POPMUPOBAHUS MUPOBO33PECHUS U OOIICH KYIbTYPHI
YeJIOBEKa, a TaKXe€ OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHON cpenme. Peanusyercs xumuyeckoe oOpa3oBaHuE
oOyyJaromuxcss Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CpPeACTBaAMU Y4eOHOTO
npeamera «XUMHS», COJAEpPKAHWE U TMOCTPOEHUE KOTOPOTO OMpEACieHbl B
nporpaMMe MO XUMHU C YYETOM CHEeUM(PUKUM HAYKHM XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOABI U B MaTEpUAIbHOM >KM3HU OOINECTBa, a TaKXe C Y4ETOM
o0ImuMX 1eneldl W TPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanumn.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW IMBUJIM3AIMHI, B CO3[JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHT CBOI BKJIaJl B (POPMHPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHHE IICJIOCTHOTO TMPECTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O CIMHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (HOpMUPYETCSs B XMMHUU Ha OCHOBE IMMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aMMOJEUCTBYs ¢ NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOTHEMJIEMOI YaCThbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa M JKM3HU Kaxjaoro uieHa oOuiectBa. CoBpeMeHHas XUMHUSI KaKk Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOIMH HAamlpaBlIeHa Ha pElICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MHENSIMH W TMPUHIUIAMU CPEIHEro OOMIero
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccebl, 6a30BbIN YpPOBEHB
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYID WM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIECIIHOIO BKIIYEHUS B JKU3Hb COLIMYMAa, MPOIOJIKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHA  npeaMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE€  KYpChl  —
«Oprannueckas xumus» U «OOIas W HEOPraHUYecKash XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HAHWM 10 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUHN) U
OpraHn4YecKor XuMuu. @OpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHMsSI BCEr0 MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrtpykTypa comepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuveckass XUMHs» c(opmMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K M3Y4YeHHI0 y4eOHOro Marepuasia u 00yclOBJIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHWMHMH BEIIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCNMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
OpeCTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWMHEHHH. B Kypce OpraHm4ecko XUMHHM NOJIYYarOT pPa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs NEPBOHAYAIBHbIE
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUN.

[lon HOBBIM yrjaom 3peHUss B mpeamere «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBAaeTCs M3YyYEHHBIH Ha YpPOBHE OCHOBHOroO 00I1Iero oOpa3oBaHUs
TEOpEeTHUUECKUi MaTepuan M (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarOUIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTHYECKUX TO3UIUH,



INIy0)Xe TOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011ar0111eH 10 OOBSACHSIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE€ O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 xjmaccoB
AJIEeMEHTaMH COJEpP>KaHUs, HMEIOMIMMH KYyJIbTYPOJOTMYECKUA W NPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3M XUMHH C
OPYTMMHU HAyKaMH, PacKpbIBAalOT €€ POjb B IO3HABATEIbHOM M NPaKTUYECKON
JESITENFHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TPOIECCY
TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(POPMAIUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkaHue yueOHOro
npeamera  «XUMHUS»  JaHHOTO  YPOBHS  HM3Y4YEHHMs OpPHUEHTHUPOBAHO  Ha
(dopmMupoBaHue y 0OydarolIUXCsl MHPOBO33PEHUECKONH OCHOBBI ISl MOHUMAaHMS
¢unocopckux HIEH, TaKUX Kak: MaTEepHaIbHOE €IUHCTBO HEOPraHUYECKOro H
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBIECHUNA NyTEM OSKCHEPUMEHTA M
pelIeHus MPOTUBOPEYMH MEXKAy HOBBIMU (akTaMM H  TEOPETHYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
Tak)ke mpooseM cOepeKeHUs] SDHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnaHe pemieHus 3agad4  BOCIHTAHMS, pa3BUTUS U COLMAIM3ALUHU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU MOAXOJbl K OIpPEAESICHUIO
COJEpKaHUsl M TIOCTPOEHHUS MpeAMETa NPeayCMaTpUBalOT (OpMHUpPOBaHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBHH, UMEIOMMUX 0a30Boe 3HA4YEHHE JJIf
pa3IMYHBIX BHUJOB JACATEIBHOCTU: pEIICHHS NpodiieM, NOWUCKA, aHauu3a u
00paboTK MHPOPMALIMH, HEOOXOAUMBIX JIJIsl PUOOPETEHNUS OIbITa MPAKTUYECKOM
U UCCIIEIOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke npemnojgaBaHWs XUMHUM Kak Ha YPOBHE OCHOBHOI'O OOUIEro
o0Opa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 00LIEro 00pa3oBaHus, PU ONpeEIeICHUN
COJIEpKATEIbHOM XapaKTEpUCTUKU IIeJiel M3y4deHHUs IpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak O0O0JJACTM COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOMYECKON TOYKU 3pPEHMsI TAKOM MOJXOJ K ONpPEICICHUIO LENel H3ydeHMs
IpeIMeTa ABJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU U3YUYEHHUS MpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBRSAIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XHMMHYECKMX 3HAaHMH Kak BakHeHIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOWU
JIeKaT KIIOYEBbIC TOHIATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUH,
UMEIOLUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOW KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30MmacHOro 0OpaIleHus ¢ BeIeCTBAMHU.

Hapsny ¢ atuMm, coaepxareibHas XapaKTepUCTHKA LIeJIed U 3a]a4 U3YUYCHUS
nperMeTa B IporpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeHero oomero odpazoBanus. CeronHs B
NpernojjaBaHud ~ XMMHUM B OONbIEH  CTemeHW OTAAETCS  MPEANOYTEHUE
NPAaKTUYECKON KOMIIOHEHTE COJiepKaHUusd OOy4eHHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHOW OpraHu3aluy, BIaJCOUIero He
HAO0OpOM 3HaHUM, a (PYHKIMOHATIBHOM TPaMOTHOCTHIO, TO €CTh CHOco0aMu H
YMEHUSMU aKTUBHOTO MOJYYEHUsS] 3HAHUN W NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUTSL pEIEHUS PAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM npW U3yYEHHM TpeAMeTa «XUMHS» JOMUHUPYIOIIEE
3HauEHHE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

aganTamus 00y4aroluxcsl K YCJIOBHUSAM JUHAMHUYHO Pa3BUBAIOIIETOCS MHUpA,
dopMupoBaHne  HMHTEIUIEKTYaJdbHO  PAa3BUTOM  JUYHOCTH, TOTOBOH K
caMo00OpPa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSTEIHbHOMY MPUHSATHUIO T'PAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOyYaromMXCSl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE JMJId Pa3JIMYHbIX BHUIOB
JESITENbHOCTU: PEellleHUus MpoOseM, MOUCKa, aHau3a U 00paboTKH HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHS OMbITa JICSATEIbHOCTH, KOTOpas 3aHHMAeT
B&XHOE MECTO B I[IO3HAHWM XUMHUHU, a TaKXKe M OUEHKH C TO3UIUI
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U MPUPOAHYIO CpPEAY;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, WHTEIIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yUYaroIUXCs: CHOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C KHU3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OPMALIMM XUMHUECKOTO COJIEPIKaHuUs;

dopMupoBaHUE U pa3BUTHE Y 00yUJAIONIUXCS ACCOIMATUBHOTO U JIOTHYECKOT O
MBIIIICHHS, HAOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHUCTHYECKOW
HANpaBJICHHOCTH XHMMHUH, €€ BaXHOM pPOJNM B PEHICHUU TIJIOOANBHBIX MPOoOiieM
paIMOHATBHOTO MPUPOIONOIB30BAHUS, TIOTIOIHEHUSI YHEPTEeTHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MNPUOOPETEHHs OMbITa
UCIIOJIb30BAaHUSl TIOJTYYCHHBIX 3HAHUHM M TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHUA MNpeaMET «XUMUS
6a30BOro ypoBHS BXOAWT B COCTaB MpeIMETHOW 00macTu «ECTeCTBEHHO-HAYyYHBIC
OPEIMETHD.

O61iee yncao 4acoB, OTBEAEHHBIX AJI U3YUCHHs] XUMUHU, HAa 0a30BOM YpPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Henento).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOH XUMHUH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyY€HUN HOBBIX BEIIECTB M MaTE€pUAIOB. Teopusi CTPOCHUST OPraHUYECKHX
coenuuenuii A. M. bytieposa, e€ ocHOBHBIE Mon0KeHus1. CTpyKTypHbIE (OPMYITBI
OpraHu4ecKkux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHuyeckux BemiecTB. HoMmeHknarypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAXKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUS BEIIECTB W WX MPEBPAILLCHUM:
O3HAaKOMJIEHHE C O00pa3laMu OpraHWYecKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ]I OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMMCAHUE TEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTaHUYECKHUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTENIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMenieHuss W TOpEHHUs), HaXOXJCHHE B MPUPOAE, MOJYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN Psf. DTWIEH U NPOIUIICH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallud, OKHUCICHUS U
NOJIMMEPHU3ALINH ), TTOJIyYEHUE U PUMEHEHUE.

Anxaauensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUM psif. AIIETHIICH
— TMPOCTEUIINN TIPEICTABUTETh AaJKMHOB: COCTaB, CTPOCHHE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (peakiy TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHusi), MOJdy4yeHrue U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, GU3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TaJlor€HUPOBAaHUS W HUTPOBAHUS), MOJyYEHUE U NPUMEHEHUE. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NOAy4eHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOUYHHMKU YTIIeBOAOPOAOB. [lpupoaHblii Ta3 U TOMYTHbBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KaMeHHbI!
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yroab»,  MOAECIMPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJOB U
raJIoreHONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BELIECTB WM NPOAYKTOB PEAKIIH).

Kuciiopoaconep:kamue opranu4eckue coeJHHeHUs

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeTaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOpPEHHUE), IpUMEHEHuEe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIAMU CITUPTOB. JIefCTBUE METaHOMIA U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaromMHble  COMPTHL. OJTWICHIJIMKOIb W  TIIMIEPUH: CTPOCHHUE,
¢usnyeckue M XMMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO UIETOYHBIMU
METaJJIaMH, KaueCTBEHHAs] pEaKUus Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBHE Ha
OpraHu3M 4enoBeka. [[pumenenne riauuepuHa v STUIIEHTJIMKOIS.

@deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUEe U XUMUYECKUE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue genona.

Anpnerunpl U Kemowuwvl. DopMmanmpaerusa, aneTaIbAETUI:  CTPOCHHE,
(u3nyecKkrue W XMMUYECKHE CBOMCTBA (pEAaKLMH OKUCIEHUS W BOCCTAHOBIICHMS,
KauECTBEHHBIE PEAKIMN), IOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHBICE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKalium), noiyyeHue U NpuMeHEHue.
CreapuHOBasi U OJEMHOBAas KUCIIOThl KakK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CnoxHble 3(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KUCHOT. [maponus
cnoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.



VYraeBoasl: cocTtaB, kiaccuUKalMs ~ yrieBoloB  (MOHO-, JOU- U
nonrcaxapujibl). ['JI0K03a — mMpocTeninii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHME W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE C
ruapokcuom meau(ll), okucnenne aMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXKICHUE B NPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemwnronos3a kak npupofHbie noauMepbsl. CTpoeHUE Kpaxmaia U
neuono3bl.  du3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAs PEAKLMsI C HOIOM).

DKCIEpUMEHTAIbHBIE METOJbl M3YUCHHS BEIIECTB W HX IPEBpaIleHUM:
poBe/ieHne, HaOJI0JICHHEe W OINHMCAHHWE JEMOHCTPAIMOHHBIX ONBITOB: T'OPEHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE STaHOja
okcusnoM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TJMUIEPUHA C
ruapokcuaom meau(ll)), anbaeruoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapokcumom wmemu(Il), B3ammosmelcTBHE Kpaxmalla C HOJOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOIHOrO BEIIECTBA WM MPOJIYKTa PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEHIECTB WX MPOAYKTOB PEAKIINH).

A3oTrcoaepxkaliie OpraHMuecKiue COeUHEHUS.

AMMWHOKHUCIIOTBI KaKk aM(oTepHbIle OopraHnudeckue coearuHeHus. Ouzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe ThuiuHa). buonmorndyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupogHbIE BBICOKOMOJIEKYJIpHbIE coenauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpAIIHsl, KAYECTBEHHBIE PEAKIIMK Ha OENKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHUS] BEIIECTB W MX MPEBpaIlCHU:
HAOJII0/ICHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMbBITOB: JIEHATypalus OCIKOB MpHU
HarpeBaHUM, IBETHHIE PEAKIIUN OCIIKOB.

BbicoKOMOJIEKYJJISIPHBIE COeIMHEHUSA

OCHOBHBIE MOHSTHUS XUMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHS.

OKCIEPUMEHTAIbHBIE METOJbl M3YUEHHS BEIIECTB U MX NPEBpalleHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAy4YyKOB.

MexnpeamMeTHbIe CBA3U.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAYYHBIX TMMOHATHH, TaK W TOHSATUM, SIBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiaccuduKanus, NepuoJudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICINPOBAHHUE.

@®usuka: wmaTepusi, DJHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
OSHEPreTUYECKUA YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, GU3MUECKUE BEITMUMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTWYECKH AaKTHUBHBIC BemiecTBa (OENKH, YIIIEBOIBI, KHPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pPECYPCBL.

TexHomorusi: MNHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHUA,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MTPEenapaThbl, MaTepUabl 13
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0y0uKa. JHEPreTUYecKre ypOBHH, MOMAYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeeNieHus] JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DJIEKTPOHHASI KOHPUTYpaLKsi aTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuOANYECKOr0 3aKkoHa U llepuoandeckoil CUCTEMBbI
xumuyeckux anmemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpYINaM M TEpUoaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKass CBS3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HETOJSIPHASI U TOJISIpHAs, MOHHAs, MeTajuIMdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akienTopHelii). BogoponaHas cBsi3b. BalneHTHOCTh. ONEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciienusi. VIoHbI: KATUOHBI U AHUOHHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. ['€HETHMYecKas CBA3b HEOPraHUYECKHUX BEILIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMAYECKHX — pPEakIuid B
HEOPraHWYECKOW U OpPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPaHEHMS U NIPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponutryeckas aucconuanug. CuiabHble U ciialdble JeKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaudeckas cucremMa xuMuueckux sinementoB . U.
MenpeneeBa», U3ydeHHE MOEIECH KPUCTALTMYCCKUX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEAKIWH HMOHHOTO OOMEHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUW pEaKIIum.

Pacuérunlie 3amaqn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM IIOHSATHS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemetayuioB B llepuoamueckoir  cucreme
xumuyeckux sieMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXXHEWIIIMX HEMETAJJIOB (TaJOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoga W KpeMHHUS) U HX  COCIAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN).

[IprMeHeHNE Ba)KHENIIMX HEMETANIOB U UX COEAUHEHHUI.



Merannsl. 1lonoxenne meramnoB B llepuonnueckon cucTteMe XUMHYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. O0mne gusnyeckue cBorcTBa MeTamioB. CIuiaBbl METAJIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUI.

OO6mme crocoObl MonyyeHus: MeTaioB. [IpruMeHeHre MeTalioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHMsS BEIIECTB M HMX NPEBPALICHUM:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PELIECHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWE U OIHUCAHUE JIEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEWUCTBHE TUAPOKCHIA aTIOMUHHUS C PAacTBOpaAMU
KHUCJIOT U LIEJI0YEl, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anayu.

Pacuérel mMacchl BemecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMH BEILIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET NPUMECH.

XuMus U )KU3Hb

Ponp xuMum B oOecrieYeHHH SKOJIOTHYSCKOM, SHEPreTHYSCKOW M IHIIECBOM
0e30MacHOCTH, Pa3BUTHUM MenULMHBL. [loHSATHE O HayyHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLUINAX HPOMBIIIIEHHOIO
IIOJIYYEHHsI BaKHEUIINX BEILECTB.

UYenoBek B MHpE BEUIECTB M MATEPUAIIOB: BAKHEMIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUHWOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XUMHUS U 30POBbE YENIOBEKA: MpPAaBWJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBON XHUMHUHU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst MeXNpeaMETHBIX  CBs3ed NOpU  H3ydyeHUH oOwmed u
HEOpraHM4ecKkor xuMuu B 11 Kjacce OCymIecTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W MOHATHH, SIBIISIIOIIUXCS
CHUCTEMHBIMM I OTAENBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuPUKalusg, TMEepUOJUYHOCTh, HAOIIOIEHNE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBJICHHE.



®dusuka: MaTepusi, JHEPTUsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUIM YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIISCTBA, (DM3UYCCKUE BEIIMUMHBI U CIUHUIIBI UX
U3MEPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, OSKocucTeMa, Owmocdepa, MakKpo- u
MHUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO,
pecypchl.

TexHoMOTMSA: XUMHUUYECKAsT MPOMBIIIIICHHOCTh, METAJLTypPTrHsi, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, IHIIEBAS
IMPOMBIIIJIEHHOCTh,  (hapMalleBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TMPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTrpaMM CpPEJHEro oO0uiero ooOpa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM U mpeaMeTHbiM). HaydHo-mMeToandeckoil OCHOBOM st
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHEro OOIIero
00pa30BaHus SIBISIETCS] CUCTEMHO-1€ATEbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUA IpeaMera «XUMHsS» HAa YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIONINE COCTABISIONIHUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUNCKONW TpaxKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOINPEIENICHHIO;

HaJIMIMe MOTUBAIINHU K O0yUCHHIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPAAULIUKA 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaromIMXcs PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIBHOCTA LEHHOCTHO-CMBICJIOBBIMUA yCTAHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHUs;

HAJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KYJIbTYpbl M CLIOCOOHOCTHU CTAaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE IIAHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOCHMS Ipeamera «XHMHS» ITOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCIUTATEIbHOW JAESITEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJleaJjaMu POCCHUHCKOrO TPa¥JAaHCKOrO OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOpMaMHd W [paBWIaMH  TOBEJAEHUS, CHOCOOCTBYIOUIUMH  Ipoleccam
CaMOITO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTH
00yyJarommxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS NpPeAMETa «XHUMUS»  OTPAXKAIOT
c(OpMUPOBAHHOCTh ONbITA TMO3HABATEIBHOM W TPAKTHYECKOH [EATENbHOCTH
o0y4Yaromuxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIMMHCA CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4eOHBIX MPOEKTOB, PEUIEHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaThb W MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIHU3€E PAa3INYHbIX BHJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOI'O OTHOIICHMS K MCTOPUYECKOMY M HAydyHOMY HAacCJEIUI0
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUM U IMPAKTHYECKOIrO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUINTENbHBIX ~ HAOJIOJEHUHN, KpPONOTJIMBBIX OKCIIEPUMEHTAJIBHBIX  IOHUCKOB,
HNOCTOSIHHOI'O TPY/a YYEHBIX U MPAKTHKOB;

UHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
NO3UIUMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUM 3THUX
IIOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY U
IICUXMUYECKOMY 3]I0pPOBBIO;

coOroIeHrsT TIpaBmi O€30MacHOr0 OOpalieHusi C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYZAOBOM JAEATEIBHOCTH;

NOHMMAaHUS LEHHOCTHM MPaBWI WHIWBUAYAIBHOTO M  KOJUJIEKTHMBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOCH;

OCO3HAHMSI TOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3iuyHoOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXXEHUS K TPYY, JIIOJSAM TPy/Aa U pe3yibTaTaM TPYI0BOM JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanu3aniu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMS

AKOJIOTMYECKU 1€1€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsI TI00ATBHOIO XapaKTepa SKOJOTMYECKUX MPOoOJIeM, BIUSHHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHM  JJIA
pelieHrs BOMPOCOB PallMOHATIBLHOIO MPUPOIONOIL30BaAHNS;

AKTUBHOTO HENPUATHS JEHUCTBUM, NPUHOCAIIUX Bpel OKpYKarolleu
NPUPOJHON Cpele, YMEHHUS MPOTHO3MPOBATH HEOJIATOMPUSTHBIC KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeATEeNbHOCTU AKOJIOTMYECKON HaIIPaBJI€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHEeUM(PUKA XUMHUU KaK HayKd, OCO3HaHMS €€ poiud B
GbopMUPOBAaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIEHUU NPoOJeM COXpPaHCHUS
PUPOJHOTO PABHOBECHUS,;

yOeKIEHHOCTH B  OCOOOM 3HAYMMOCTH XWMHUHM IS  COBPEMEHHOU
IUMBWIN3ALMU: B €€ TyMaHUCTUYECKON HAMNpaBICHHOCTH W BaXHOM poJud B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbI, PEHIEHUHU II100aJbHBIX MPOOIeM
YCTOWYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MUIIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, OOCCTICUCHUH YCIIOBUUN
YCHEIIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: T[OHMMAHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh



TIOJTy9aeMble 3HAHUSI JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MHUpa U
IPOUCXOIANINX B HEM M3MEHEHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMECIONIUXCS JaHHBIX C I1EIbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelIeHMS POOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIICIOBATENILCKOM IeATeIIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  O0pa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS yuyeOHOro mpeamera «XuMHUs» Ha
YpOBHE CpeIHEer0 00111er0 00pa30BaHuUs BKIIOYAOT:

3HAYUMBIE  JUIS dbopMUpOBaHUS  MHUPOBO33PEHUS o0y4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEeIMETHbIE) OOIICHay4YHbIE MOHATHUS, OTPa’KAOLINe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUPAa W cHeuu(uKy METOJOB IMO3HAHUS,
UCTIONBh3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPTHUs, SBIICHUE,
polecc, CUCTeMa, HayYHbId (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIEIOBAaHUE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCalbHbIe yueOHbIE JeHCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHKATHUBHbIE,

PEryJISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIUU 00YyYaroInXcs;
CIIOCOOHOCTH o0yyaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JICWCTBUS B MIO3HABATEIBHON U COLMAIIBHOM MIPAKTUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMH  TI03HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W PETYJISTHUBHBIMU
ICUCTBUSIMU.

OBJagenune YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMM

1) 6a30Bble JIOrHYecKue JeiCTBUSI:

CaMOCTOATETLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LENH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIETAMU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUM MNPUEMBI JOTMYECKOTO MBIIUJICHHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TOHITUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIIUi;

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B paccMaTpPUBAEMbIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aAKITFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPE0OPA30BBIBATH MOJIETBHBIE MPECTABICHUS — XUMHUECKUIT
3HaK (CHMBOJI) OJJE€MEHTa, XUMH4YecKas QopMmyja, YpaBHEHHE XHMHUYECKOU
peakIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAaMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKLuil;

dbopMynHpOBaTh LIETU U 33]1a4l UCCIIEI0BAHNUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSATENIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
npoLecca, CaMOCTOATENIbHO MPOrHO3MPOBATh €ro pe3yibrar, (HOpMyIupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJICIIAaHHON paboTe;

OpUOOpETaTh ONBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOU
NESATENIbHOCTU, MPOSBIISITh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOA0B MTO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WH(YOPMAIIMIO PA3IMYHBIX BUIOB U (POpM
npeACTaBIEHUs, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYMBOCTH;



dbopMyTHpOBaTH 3aMpPOCHl U MPUMEHATh PA3IMYHBIE METOBI MIPU TOUCKE U
orbope wuHpOpMANKMKM, HEOOXOMAMMOW JJIsS BBIMOJIHEHUS YYEOHBIX 3ajaad
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMANIBHYIO  (GOpMY  IPEACTABICHHUS
uHdopManuu (cxembl, rpadyKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa NpH paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEeBUATYpPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajiora W/Wim
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJHEHHS TPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEH pe3ylIbTaTOB IO3HABATEILHON NEATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHFHO HIIM COBMECTHO CO CBEPCTHUKAMM TPH BBHITTOJIHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, PeaM3aIluu y4eOHOTO MPOeKTa U (HOPMYITUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COrJIACOBAHUA MO3ULMNU B
X0J1¢ 00CYKJICHHSI 1 0OMEHA MHEHUSIMH.

OByajieHre YHUBEPCAJIbHBIMH PETyJISTHBHBIMH JI€HCTBUSIMMU:

CaMOCTOSITETILHO TUTAHUPOBATH W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JEATENbHOCTh, OMpenensis e€ Ieau W 3aJavyd, KOHTPOJIWPOBaThH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  alrOpUTM JIEeUCTBHM TIpH
BBITIOJTHEHWM YYeOHBIX M UCCIENIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CMOCO0 WX perieHus ¢ Y4ETOM TOMYyYCHHsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
Y CaMOOIIECHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenMeTHble pe3ynabTaTbl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXkaroT:

chOpMUPOBAHHOCTb  TPEACTABICHUM O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHpPA, POJIM XHMUU B TIO3HAHUU SIBICHUU



opupoabl, B (OPMUPOBAHMM  MBIIUIEHUS MW  KYyJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIUMOM /1JIs1 pEIIeHHs TPAKTUYECKUX 3a1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3J0POBBIO U MPUPOJHOU
cpene;

BJIQJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarollMe TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass M COKpalIEHHAas), MOJb, MOJIApHAs
Macca, MOJSpHBIM OO0BEM, YriaepoAHbIl cKener, (yHKIHMOHAJIbHAs TIpynna,
paauKai, U30Mepus, U30MEPbI, TOMOJOTMYECKHUI Psifl, TOMOJOTH, YIJIE€BOAOPO/IbI,
KHCJIOPOA U a30TCOJAEPKAIHUE COCIMHEHHsS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE IOHMMAHMS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€30MaCHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM 1eSITEeIbHOCTH YeJIOBEKA;

c(OPMUPOBAHHOCTh YMEHMUU BBISBIIATH XapaKT€pHbIE NMPU3HAKU MOHSTUH,
YCTAHABJIMBATh MX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHUS NpU
OMKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALICHUI OPraHUYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMU HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
GopMyn OpPraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMHUYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILIIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI' O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEAEIEHHOMY
KJIaccy/Tpynne COeAMHEHU (yriaeBOAOpOIbl, KHUCIOPOJ M a30TCOJAEpXKallHe
COCIIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpuBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEUIECTB (ITWIECH, MPONWIECH, AalleTHJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHos, (popmasiblerus, alueTaablerujl, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO034,
dpyKTO3a, KpaxmMa, LeJI0I03a, MIULIUH);

c(OPMHPOBAHHOCTh YMEHMS ONPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byriepoBa ais 00bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHMSI MACChI BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3THMIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, dTaH, ITWICH, NMPOIUJIEH, alleTHJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, ATaHOJ, STUJICHIJIMKOJb,
TJIAIEPUH, (EHOJ, areTalbJerua, MypaBbUHAs M YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, 11eJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX pEaKIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO
Colpbd  (He(Tb, NTPHUPOAHBIA Tra3, Yroib), CIOCOOBI HUX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOJIHOTO BEIIECTBA WIIM TMPOJYKTA
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJIWYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WIH MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIaJETh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJIICHUH (HaOM0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHYECKUE 3HAHWS IS TPUHSATUS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BELIECTBAMH M HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUIM
AKCTIEPUMEHT (TIPEeBpaIlleHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYyUYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypalus O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMu OEJKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U J1A0OPATOPHBIM OOOpPYIOBAHHMEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOJIYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAaCCOBOM
uHbopmaruu, IHTepHEeT U ApyTux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1[eJ1eco00pa3Horo MoBEeAeHUsS B OBITY W TPYAOBOM JESATEIBHOCTH B MLEJAX
COXpaHEHUs] CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAacCHOCTh BO3JICWCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEAOTBpPAIICHUS WX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJIOBEKA;

JUTsl OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMECHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX U CIHA0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHmdeckas
XUMHUS) OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4
U 9KOJOTMUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOTOJIaraloiue MOHATUA (XUMHUYECKUNA SJIEMEHT, aToM, W30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsI, MOHHAs, METAJUTMYECKAasi, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PeIIETKa,
TUANBl  XUMUYECKUX  PEaKUUl, PacTBOp, DJIEKTPOJUTHI, HEJIEKTPOJIUTHI,
IEKTPOJUTHYECKAS JIUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakii, XUMUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckuit 3akon JI. M. Menneneena,
3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE NMOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30M1aCHOM HCMOJIb30BAHUM BAXKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKON JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTEpHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE TMOHITUS MPU
OMMCAHUU HEOPTaHUUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB UM  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHbBIX
HEOPraHMYECKUX BEIIECTB (YrapHbI Tra3, YIJEKHCIbIA a3, aMMHUaK, raméHas
U3BECTh, HETalIEHas U3BECTh, TUTHEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH ONPEACISATh BAJCHTHOCTD M CTEMEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJJTNYECKasi, BOJOPOJIHAS) B COSAUHCHMIX, THII
KPUCTAINIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHECHUM,

c(hopMHUPOBAHHOCTH YMEHUI yCTaHABJIMBaTh MPUHAIIICKHOCTD
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €T'0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mepuonoB Ilepuonnyeckoil CUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucmonb3yst MOHATUA «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKHUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX COCIMHEHUM
1o nepuojam u rpynmam [lepuoandyeckon cucteMbl XUMHYECKUX 3JieMeHTOB 1. 1.
Meunneneena;

chOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCKHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHMYECKHWX  BEIIECTB  PA3JIUMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPTraHU4YECKUMHU
BEILIECTBAMU C IMIOMOILbIO YPABHEHHI COOTBETCTBYIOIINX XUMAUYECKHUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pa3IMUHBIM TIpU3HAKaM (YUCIy U COCTaBY PEArupyIoIIUX BEIIECTB, TEIIOBOMY
aheKTy peakiu, U3MEHEHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IudHBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJHOBHSI, IPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHLA;



c()OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pEaKIy OT Pa3INIHBIX (PAKTOPOB; XapaKTeP CMEUICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zaeicTeus (npuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHUMHUYECKHE IPOLIECCHI,
JeXKallue B OCHOBE IPOMBIIIJICHHOIO MOJY4YEHUsI CEPHOW KHCIOTBI, AMMHaKa, a
TaKke C(OPMUPOBAHHOCTHh MPEICTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMax XMMUYECKOT0 MPOU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHUN NPOBOJIUTH BBIYMCICHHS C HCIOJIb30BAHHEM
HOHATHUSL «MAaccoBasi JOJs BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta3oB
OpY XUMHYECKUX PEAKIMIX, MACChl BEIECTBA WK 00bEMA Ia30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM O0BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEILECTB, IPEBPALLECHUSA U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao u nabopaTOpHbIM OOOpYJIOBaHUEM, a TaKXKE MpaBWiia OOpalleHUus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHWI IUIAHMPOBAaTh U BBINOJHATh XHUMHUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTalu3aTopa,
ONPEECIICHUE CpEeAbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBLHOIO
MHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakIvy,
peaklMM MOHHOTO OOMEHA, KAaYeCTBEHHBbIE pPEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJad IO
TemaM «Mertams» U «Hemeramibl») B COOTBETCTBHMM C NpPaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
NPEJICTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIMii U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c()OpMHPOBAHHOCTh YMEHUH KpPUTHUYECKH AHAJIM3UPOBATH XHUMHYECKYIO
uHbOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U 1pyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eaecoo0pa3Horo TMOBEAEHUS B OBITY M TPYJAOBOM JACATEILHOCTH B IEJAX
COXpaHEHUs] CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpelibl, OCO3HABATH
OMAaCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuUMepax CHOCOObl YMEHBIICHUS U
MPEAOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4YaIOIINXCA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSl BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHenbIX U ClHa0OBUIALIMX OOYyYarolUMXCs: YMEHHUE UCIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins st 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTnueckue
NMporpamMmel Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpeamer oprannyeckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUH A. 3 0 0
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHblE YrIeBOAOPOABI — aJKAHbI 2 0 0
2 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 1
' aJIKaIMCHBI, AJIKUHBI
2.3 ApoMaTH4eCcKHe YIrieBOA0PObI 2 0 0
54 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0
' uXx rnepepaboTka
Hroro no pazgeny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeuHeHUust
3.1 Cnuptel. ®eHon 3 0 0
Anpneruasl. KapO0oHOBBIE KHCIIOTHI.
3.2 ACTIVIET. 2P 7 0 1
CrnoxHble 3(hupbl
33 VYrneBobl 3 1 0




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeINHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM nupposBbIe
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuoanyeckuii 3aKkoH
1.1 u Ilepuonnyeckas cucteMa XUMHUYECKUX 3 0 0
aneMmeHToB /. 1. Menneneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4 0 0
BEIIECTB
1.3 XHWMHWUYECKHUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertanis 6 0 1
2.2 Hemerannsl 9 1 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEIIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBkIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero U3yYeHHUsi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
| [IpeameT opraHn4ecKoi XUMHH, €€ 1 0 0 bu6nuorexa [IOK
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUCHUE https://m.edsoo.ru/3686e6f5
Teopus cTpoeHHss OpraHUYECKUX
2 coenuHenuilt A. M. bytneposa, eé 1 0 0 bubmmorexa LOK
! V. DYTICPOB, https://m.edsoo.ru/8d39f5¢8
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o knaccuurkanuu
OpPraHMYECKUX BEILECTB.
3 Homenknartypa (cucremarnueckas) u 1 0 0 bubmmorexa [IOK
P https://m.edsoo.ru/c212dd2
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKHX BEIIECTB
4 AJNKaHBI: COCTaB U CTPOEHHUE, | 0 0 bu6muoteka [IOK
TOMOJIOTUYECKUHN PSI https://m.edsoo.ru/25a14636
5 MertaH 1 3TaH — TpOCTeHIINe | 0 0 bubnnoreka [JOK
MPEACTABUTEIN AJIKAHOB https://m.edsoo.ru/259b0aSb
6 AJIKEHBI: COCTaB U CTPOEHHUE, | 0 0 bubnnorexa [IOK
CBOMCTBa https://m.edsoo.ru/259b0a5b
. OTUJIEH U IPOINUIIEH — MPOCTEHNIINE | 0 0 bubnmnoreka [JOK
MPEACTABUTENHN AJIKEHOB https://m.edsoo.ru/21069ccd
[Ipaktuyeckas padora Ne 1.
bu6nunorexa LIOK
8 «IlomydeHne 3TUIEHA U U3YYECHHUE €TO 1 0 1

CBOMICTBY

https://m.edsoo.ru/094 1eed8




Anxanuensl. byranuen-1,3 u

bubnmoreka [{OK https://

OTUJICHTJIMKOJIb U TIINLECPUH

9 MetunOytaaueH-1,3. [lomyuenue m edsoo u/04298 ¢ 0 a
CHHTETHYECKOTO KaydyKa U PEe3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHMS, TOMOJIOTMYECKHUH Ps. bu6mmoreka LIOK https://
AllETHIIEH — MPOCTEUILINMA m .edsoo .ru/68 b 6¢c 4 ¢
MIPEJICTABUTENb ATKHHOB
Bbruuciienus mo ypaBHEHUIO bubmmoreka LIOK https://
11 -
XUMUYECKOU PEaKLUU m .edsoo .ru/5db 8 €526
12 ApeHbl: 0€H30JT U TOJTYOJI. bubmuoreka [{OK https://
TOKCUYHOCTH apeHOB m .edsoo .ru/a92 a7094
I'eneTnyeckas CBS3b YIIIEBOJIOPOIOB,
13 MPUHAJISKAIIMNX K pZ:arnnqﬂimf ’ bubmorexa HOK https://
m .edsoo .ru/6 £717 d09
KJ1accam
[IpupoaHble HCTOYHUKH
14 YIII€BOAOPOAOB: IPUPOIHBINA ra3 u bubmmoreka LIOK https://
MIOITyTHBIE HE(TSHBIE ra3bl, HEPTH U m .edsoo .ru/69 b3398 b
MIPOAYKTHI €€ mepepaboTKH
[IpupoaHble HCTOYHUKH
YTJI€BOIOPOOB: IPUPOIHBIH ra3 u bubnnoreka [IOK https://
15
MIOTTyTHBIE HEQTSHBIE ra3bl, HEPTH U m .edsoo .ru/21 {9de78
MPOAYKTHI €€ nmepepaboTKu
16 KonrtponsHas pabota no pazneny
«YTIeBOIOPOIBI»
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnnoreka [IOK https://
METaHOJ U 3TaHoJ. BoxopoaHas cBs3b m .edsoo .ru /df04 ¢ Scd
18 MHOroaToMHsbI€ CIIUPTHI: bu6mmoreka LIOK https://

m .edsoo .ru /ee 4 d84aa




denot: CTPOCHUC MOJICKYIJIbI,

bubnmoreka [{OK https://

19 ¢du3znueckre u XUMUYECKHE CBOMCTRA, m edsoo ru/2ceT26 £3
MIPUMCHCHHE

20 Anbrerunsl: popmManbIaerua u bubmmoreka LIOK https://
aneraigbAerul. AIEToH m .edsoo .ru /b139bea
OnHOOCHOBHBIE TIPE/IEIIBHBIE

21 KaI;60HOBLIe KchI())TiI: MypaBbUHas U bubnmorera LIOK hitps://

m .edsoo .ru /fec 0 b113
YKCYCHasI
[TpakTraeckas pabora No 2.

22 <<£BoﬁCTBa pachopa YKCYCHOM bubmioreia LIOK htps://
CHCITOTED m .edsoo .ru/486671fb
CreapuHOBas ¥ OJICMHOBAsI KMUCIIOTHI

23 KakK HI;)CI[CTaBI/ITeJII/I BBICIIIX ’ bubmorexa HOK https://

m .edsoo .ru/83 a08773
KapOOHOBBIX KHUCIIOT

24 Mpbu1a Kak COJIH BBICITUX KapOOHOBBIX bubmuoreka I{OK https://
KHUCJIOT, KX MOIOIIIEE JICHCTBHE m .edsoo .ru/83 a08773
CrnosxHbie 3(Upbl KaKk MPOU3BOIHBIC

25 Kap6OHOBBI§) KEICJ'IOT. r I/I;L[ponnz bubamorexa LIOK hitps://

m .edsoo .ru /adfffe 6 d
CJIOKHBIX 3(hPUPOB

26 XKupsl: rugponus, npuMeHeHHe, bubnnoreka [IOK https://
Ouosornveckas poyb KHUPOB m .edsoo .ru/al9 c 5 b98
VYrieBoibl: cocTaB, KinaccupuKalus.

27 BamHe;mHe npeILCTaBI/ITen(IE: ’ bubmorexa HOK https://

m .edsoo .ru/7 a9693 a 1
III0K03a, PpyKTO3a, caxaposa

)3 Kpaxman u nemiomnosa kak bu6mmoreka LIOK https://
IIPUPOJHBIE MIOJIUMEPBI m .edsoo .ru/72 a04508

29 KonTponbhas pabota no pazaeny

«Kucnopoacoaepxaine




OpraHMYECKHUE COCTUHEHUS/
Bcepoccuiickas mpoBepodHas padboTa

OOmrast xapaKTepuCTHKA

a30TCO/ACPKAIINX OPTaHUYECKUX bubnmoreka [{OK https://
30 . ) 1
coenuHenuit / Becepoccuiickas m .edsoo .ru/521 d143
MpoBepoyHas pabora
bub OK https://
31 AMWHBI: METUJIAMUH U aHWIUH 1 nomotexa L1 ps
m .edsoo .ru /efa 7 e 6ca
AMUHOKHUCIOTHI KaK aMm(pOTepHbIS
OpraHUYECKHEe COCTUHEHUS, UX Bu6miorexa LIOK https://
32 Ouosnorudeckoe 3Hadenue. [lentuel. 1
m .edsoo .ru/d1773 e80
benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHECHUS
13 OcCHOBHBIE OHATUS XUMHH | bu6mmoreka LIOK https://
BBICOKOMOJICKYJIIPHBIX COSIUHEHUIN m .edsoo .ru/7aa63ebd
34 OC:SE:H:: I\;ETOHH CHHZZZa eruii | bubnnoreka [{OK https://
BEI MOJICKYJISIPHBIX WHEHUH.
yUp 8 m .edsoo .ru/5963 a601
[TmacTMacchl, Kayqyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
XUMHUYECKUH JJIEMEHT. ATOM. | 0 0 bubnmoreka [JOK
DNIeKTpOHHAsE KOHPUTYpAIUs aTOMOB https://m.edsoo.ru/59¢c112ee
[lepuoanueckuii 3aKOH U
[lepuonnueckast cucreMa XMMHUYECKUX
bu6nunorexa LIOK

snemeHnToB JI. 1. MenaeneeBa, nx CBI3b 1 0 0

. . https://m.edsoo.ru/16957¢01
C COBpEMEHHOM Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX AIIEMEHTOB U UX
COEMHEHUH 1O rpynIaM U NePHOIaM. | 0 0 bubnmoreka [JOK
3HaYeHHUE NEPUOJINYECKOTO 3aKOHA 1 https://m.edsoo.ru/f8468927
CHUCTEMbI XUMHUUYECKHUX d1eMeHTOB [. 1.
MeneneeBa B pa3BUTHU HAYKU
CtpoeHue BeliecTBa. XUMUYECKas
CBsI3b, €€ BUJIBI, MEXaHU3MbI | 0 0 bu6nuorexa LIOK
00pa3oBaHusl KOBAJIEHTHOM CBSI3H. https://m.edsoo.ru/5a8072af
Bonopoanas cBsi3p
BanenTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTENEHb | 0 0 bubnmoreka [JOK
okuciieHus1. BemecTra MOJIEKyIApHOTO https://m.edsoo.ru/3d2ca093
Y HEMOJIEKYJISIPHOTO CTPOCHUS
[lonsiTHEe O TUCIIEPCHBIX CUCTEMAX. 1 0 0 bubnnorexa [IOK

HcTuHHBIC U KOIJIOUIHBIC PaCTBOPBLI.

https://m.edsoo.ru/da2c70e4




MaccoBas 10 BellecTBa B pacTBOpC

Krnaccugukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCTMHEHUM.

bubmmoreka [{OK https://

! I'enetnueckas cBA3b HEOPraHUYECKUX m .edsoo .ru /bf9 €108 d
BEIIECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanmsi XuMHUECKUX peaKIiid
B HEOPraHUYECKOW U OPraHUYECKON
g XUMHHU. 3aKOH COXPaHEHHS MacChI bubmmoreka LIOK https://
BEILIECTB; 3aKOH COXPAaHEHHUS U m .edsoo .ru/6335cdd 2
MpEeBpaIIeHHs SHEPTUU TPU
XUMHUYECKHUX PEeaKIHsIX
Ckopoctb peakiuu. O6paTumblie bubnnoreka [{OK https://
9
peakuuu. XMMUYECKOE paBHOBECHE m .edsoo .ru/d 1db86da
[TpakTrdeckas padora Ne 1. «Bnusiaue
10 paiJ'II/I‘IHBIX (baIEFOpOB Ha CKOPOCTh brbmmorexa LOK hitps://
. m .edsoo .ru/lfaca 1d1
XUMUYECKON PEaKIIU»
DIIEKTPOIUTHYECKAS JUCCOIHALIMS.
[TonsiTHE 0 BOJIOPOIHOM HOKA3aTele
11 (pH) pacTBOpa. II’)eaKLII/II/I HOHHOTO bubmiorexa LIOK hitps://
m .edsoo .ru/5 f766bdf
oOMeHa. ['uaponus opraHn4ecKkux u
HEOPTaHUYECKHUX BEIECTB
OKHUCTUTENEHO-BOCCTAHOBUTEIILHBIC
12 peakuu. [TonsTre 06 3MeKkTpoIHM3E bubmioreia LIOK hitps://
N m .edsoo .ru/56226060
pacIiaBoB U pacTBOPOB COJIEH
13 Kontponbnas padota no pasneny
«TeopeTnyeckue OCHOBBI XHMHM)
14 MeTamibl, UX MOJ0KESHUE B bubnunoreka [{OK https://

HepnozlnquKoﬁ CHUCTCMC XMMHNUYCCKHX

m .edsoo .ru/9839 cl16 ¢




sneMeHToB /. 1. Menneneera u
0COOCHHOCTH CTPOSHHUs aToMOB. O01IIHE
¢u3nUecKkne CBOWCTBA METAIIJIOB

CrutaBbl METAIIIOB.

s 3 . . bubmuoreka I[{OK https://

JEKTPOXUMHYCCKUHN PsiT HAMIPSHKEHUN

P pA Hatp m .edsoo .ru/42 b872 e 3
METaJIJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX

16 eTamnoB (HaTpHii, Kanmii, Kb bubnnoreka [{OK https://
METaJUIOB (HATPHUH, KaJaui, KaJabIuH,

. P . 1 . m .edsoo .ru/el2c26b3
MarHui, aJJlOMAHUAN) ¥ UX COSAUHCHUI
bubmuoreka [{OK https://
XHUMHUYECKUE CBOMCTBA XpoOMa, MEIU U m .edsoo .ru/9911bef3

17 .

WX COCIMHEHUI bubmuoteka [{OK https://
m .edsoo .ru/2bc 0 {954

18 XuMHYECKUE CBOMCTBA IIMHKA, JKelle3a bubnmnoreka [{OK https://
1A UX COENUHEHUN m .edsoo .ru /b 1 f2bea 1
[Ipaxtrueckas padora Ne 2. "Pemrenue

P P bu6mmoreka LIOK https://

19 DKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME

" m .edsoo .ru/a 6 e352e
«MeTaib»
Hemeramipl, uX 1MojgoXeHHUe B

20 [lepuoanueckoii cucTeMe XUMHUYECKHX bubanoreka LIOK https://
anemenToB JI. 1. Menneneena u m .edsoo .ru/8ca 2dcad
0COOEHHOCTH CTPOEHHSI aTOMOB
®dusnueckue CBOMCTBAa HEMETAJIIOB.

)1 AmtoTponus HEeMETauIoB (Ha IpUMeEpe bubmuoreka I{OK https://
KHCII0poJia, cephl, hocdopa u m .edsoo .ru /ef92 ¢91 ¢
yriepoa)

” XUMHYECKHE CBOMCTBA raJIOTCHOB, bubnunoreka [{OK https://

CCPbI U UX COGI[I/IHCHI/Iﬁ

m .edsoo .ru/4 €223795




XuMHUecKue cBOIcTBa a30Ta, Gpochopa bu6mmoreka LIOK https://

23 .
1A UX COENUHEHUN m .edsoo .ru /badd2255

24 XUMHUYECKHE CBOICTBA yriiepoa, bubmmoreka LIOK https://
KPEMHUS U UX COEIUHEHUN m .edsoo .ru/1eb19 f9 e

bubnmnoreka [{OK https://

)5 [IpuMeHeHne Ba)KHEHUIITMX HEMETAIJIOB m .edsoo .ru/393cdac 0
Y UX COCTMHCHUN https:// m .edsoo

.ru/5823cefb
O06o001eHne U cucTeMaTu3anus 3HaHU!

26 no teme «Hemeramnery. Beraucienus bubmuoreka [{OK https://
10 YPaBHEHHUSAM XUMHUUYECKUX PEAKIHHA U m .edsoo .ru/6 e864db 5
TEPMOXUMHUECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenue Bu6morexa LIOK https://

27 9KCIEPUMEHTAJIBHBIX 3a71a4 110 TeMe
" " m .edsoo .ru /b624 {801

Hemeramnst"»

)3 KonTtpomnsHast paboTa 1mo temam
«Metamns n «Hemerauib»

Heopranunueckue u oprannueckue

29 KHucioTel. Heoprannueckue n
OpPTraHNYeCKHe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKHUE U

30 OpPraHUYeCKHEe COCAMHEHHUS.

['eneTnyeckas CBSI3b HEOPTAaHUUECKUX U
OpraHMYECKHX BEIIECTB
Poine xumun B o0ecnieueHUH
31 9KOJIOTMYECKOM, SHEPreTUYECKON U bu6mmoreka LIOK https://

MUIIEeBON 0€30MaCHOCTH, Pa3BUTUHI
MEIHUIAHEL

m .edsoo .ru/9 f11bf51




[IpencraBienust 06 OOMIMX HAYYHBIX

bubnmoreka [{OK https://

32 MPUHIMIAX npOMbimneHHoro 1 m edsoo 1u/2 ed5 add
NOJTyYEHUS BaXKHEUIIINX BELLIECTB
13 UYenoBek B MUpPE BEILIECTB U | bubmmoreka LIOK https://
MaTEPUAJIOB m .edsoo .ru /fd39587 d
34 XuMUst ¥ 3I0POBbE YEIOBEKA 1 E}Hizzlgze’li /Ha(?;;;t;gsl.//
OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KITACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemMble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopMHUPOBAaHHOCTh MPEACTABICHUH O XUMHUYECKOH COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOW KAPTHHBI MHpA, pPOJIA XHMHUH B IO3HAHHUU
SBIIGHUWA TIPUPOIBI, B (HOPMHUPOBAHMHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHus TPAKTHYECKUX 3a/ad W OKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpejie

1.2

BrnaneHne cucreMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIue HOHATHSA (Monekymna, BaJICHTHOCTB,
AEKTPOOTPHULATENILHOCTb, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHANbHAS ~ Ipynma,  pajJdKal,  H30MepHs,  H30MEpHI,
TOMOJIOTHYECKHHA DS, TOMOJIOTH, YIJI€BOIOPOABI, KHCIOPOA- U
a30Tco/epKalllue COEIUHEHUs, OMOJIOTMYEeCKH AaKTHBHBIE BEILECTBA
(yraeBobl, >KUpbI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHUsl opraHmdeckux semiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMUH, (AKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, IIOJy4YeHHMH U 0O€30MacHOM
UCIIOJIb30BAaHUN  BAXHEMIIMX HEOPraHUYECKHMX U  OPraHUYECKUX

BCIICCTB B 6I>ITy n HpaKTH‘IeCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopMupOBaHHOCTh YMEHUH BBIBIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  yCTaHABIMBATH WX  B3aWMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIIME TOHATHS IIPU ONHCAHMM COCTaBa, CTPOCHUS U

MPEBPAILICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BATh XMUMUYECKYI0 CHMBOJHUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHoW) ¢GOpMyT OpraHWYECKHX BEIIECTB MW  YpaBHEHUU
XUMHUYECKHUX PEAKIH, U3rOTaBIUBATh MOJEIIN MOJIEKYJ OPraHUYEeCKUX
BEILIECTB JUIsl WILIIOCTPALUA MX XUMHYECKOIO M IPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopMupoBaHHOCT, ~ YMEHHMH  YCTaHaBIMBATh  MPUHAIJIEKHOCTH
W3YYEHHBIX OPraHMYEeCKUX BEILECTB [0 MX COCTaBy U CTPOEHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeauHeHuil (yriieBoJopo.ibl,
KHCIIOPOJI U a30TCOJAEpKAIlllMe COCAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COeMHEHUs), JaBaThb MM  Ha3BaHUS IO  CHCTEMaTHYECKOU

Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHHA ONPCACIIATh BHAbI XHMHYECKOH CBSI3H B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA IMPUMCHATD: IIOJIOXKCHUA TCOPHUU
CTPOCHUA OPraHUYCCKHUX BCIHICCTB AM. ByTJIepOBa JJI O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS, 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYrneBomopoasl.  Kucnoponcomepkamme W a30TCOAEpIKAIIME

OpraHn4YCCKUC COCAUHCHU. BbICOKOMOHGKy.]IﬂpHBIe COCAMHCHUA

2.1

ChopmupoBaHHOCTh YMEHUH TNPUBOAWTHL TPUBUATBHBIC HA3BAHUS
OTIENbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPONWIEH, alleTUJIEH,
STHJICHTJIMKONb, TIUICpUH, (eHon, (opManbIeruy, aueTaabIerH,
MYypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, IJI0KO3a, (GPYyKTO3a, Kpaxmai, LeJlIis03a,

TJIALMH)

2.2

ChopMHUpOBaHHOCT YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
dbu3uvecKkue W XUMHUYECKHE CBOWCTBA THUIHMYHBIX TMpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, dTaH, STHUJICH,
MPOMHJICH, aneTuieH, OyraauweH-1,3, metwnOyraauen-1,3, OeH3odm,
METaHOJ, 3TaHOJI, ATUJICHTJIUKOJb, TJIMICPUH, (EHOJI, aleTalbIeruI,
MypaBbUHAsA M YKCYCHas KHCJIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTIJI03a,

aMUHOYKCYCHasl KHCIJIOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCEHHUA HIUTFOCTPUPOBATH I'€HCTUYCCKYHO CBA3b
MCKAY THUIIMYHBIMUA npeaACTaBUTCIIIMU Ppa3iInuIHbIX KJIaCCOB
OpraHN4YCCKUX BCUICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHUYICCKUX

PeaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII

24

CdhopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOIOPOAHOTO ChIpbs (HE(PTh, IPUPOAHBINA ra3, yrojib), CHOCOOBI UX

nepepabOTKH U MPAKTHYECKOE MPUMEHEHHE TIPOIyKTOB IepepadoTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAHUWA, UCIIOJIBb3YCMbIX B XMMUH NIPU U3YYCHHUU




BELIECTB M XMMHUYECKHUX sBJIIEHUH (HaONolleHue, H3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCII0JIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHHH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMEHHH COONIOATh TpaBUia TOJIB30BAHUS
XUMHUYECKON TMOCyI0il U 1ab0opaTOpHBIM OOOPYJOBaHHEM, a TaKXKe
npaBWiia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

33

ChopMUPOBAaHHOCTh YMEHHI ITAHUPOBATH U BBIMOIHATh XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpAILCHHsI OPTaHMYECKUX BEIIECCTB ITPHU HAarpEBaHUH,
MOJTyYeHHE STHIICHA M M3Y4YEeHHE ero CBOMCTB, KAYECTBEHHBIC PEAKIINU
OpraHN4YCCKUX BCHICCTB, ACHATypalus OEeIIKOB Ipu HarpcBaHHH,
IBCTHBIC PCAKIUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM; IPE/ICTABIISTH pe3yJbTaThI XUMHUYECKOTO
JKCTiepuMeHTa B (OpMe 3allUCH ypPaBHEHHH COOTBETCTBYOIIMX

peakiuii 1 GopMyIMpPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTATOB

34

3.5

ChopmrpoBaHHOCTH YMEHHI MPOBOJIUTH BHIYMCICHUS [0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00BEMA, KOJIMUECTBA MCXOJAHOTO BEIIECTBA WIIN
MPOJYKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BELIECTB WIHM NPOAYKTOB PEAKIIHN)

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKU AHAJIN3UPOBATH
XMMHUYECKYI0 HH(pOpMAIHMIO, TOIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoit undopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpPOBAaHHOCT yMEHHH COOJIONATh TMpaBUjia HKOJIOTHYCCKH
11eJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOH JEATEILHOCTH B
LENAX COXPAHEHHUS CBOETO 370pPOBbS W OKpPYXKAIOUIEH MNPHPOTHON
Cpebl, OCO3HAaBAThb OMACHOCTb BO3JICWCTBUSI HA JKUBBIE OpPTraHU3MBI
ONpe/IeEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
[NAK (mpenenabHO AOMYCTUMOM  KOHLEHTpAlMHU), TMOSICHATH Ha
mpuMepax crmocoObl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPETHOTO

BO3/ECHCTBUS HA OPraHU3M YEJIOBEKA

11 KVIACC

Kon
NPOBEPSIEMOr0

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero o0pa3zoBanus




pe3yJabTara

1

TeOpCTI/I‘IeCKI/Ie OCHOBBI XUMHHU

1.1

Brnagenne cucremMoll XMMHYECKHMX 3HAHWHM, KOTOpas BKIFOYAeT:
OCHOBOTIOJIATAlOIIME  TMOHATUS  (XMMHUYECKUHA  DJIEMEHT,  aToM,
AIIEKTPOHHASI 000JI0UKA aTOMa, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIA AaTOMOB,
WOH, MOJICKYJa, BaJCHTHOCTb, OJJICKTPOOTPHULIATEIBHOCTh, CTCIICHb
OKHCJICHUA, XUMHYCCKasA CBA3b, MOJIb, MOJIApHAsA Macca, MOJ'I?IpHLIfI
00bEM, KpUCTAJUIMYECKass pelE€TKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIC, 9K30- M JHIOTCPMHYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JEKTPOJUTHI, HEITEKTPOJIMTHI,
ANIEKTPOIUTAYECKAS]  TUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTEI,
CKOPOCTh XMMHUYECKOW PEaKIUH, XUMHUYECKOE PAaBHOBECHE); TCOPUH U
3aKOHBI (TEOpHs IIEKTPOIIMTHYECCKOM auccormaiyy, [lepuomumueckuii
3akoH /.. MeHzeneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (PaKTOJIOTMIECKHE CBEACHHS O CBONCTBAX,
cocTaBe, TMOJYYEHHHM U 0€30IacHOM WCIONB30BAHUM Ba)KHEHIIMX
HEOPraHWYECKHX BEIIECTB B OBITY W MPAKTHYECKOW JEATEIBHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTb yYMEHHUIl BBIABIATH XapakTepHblE NPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME
IIOHATUS IIPU ONHCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M MX IIPEBPAICHUM; BBIABIATH B3aUMOCBI3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMHU u IIPEACTABICHUSAMU JIPYrux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMH METOJaMM HAy4YHOTO IIO3HAHUS BEILIECTB U
XUMHUUYECKHX sBJICHUN (HAOJMIOJEHUE, H3MEpPEeHHe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

ChopMHpPOBAaHHOCT, YMEHHH OINpEesaTh BaJ€HTHOCTh M CTEICHBb
OKHCIJICHUS XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3IUYHOIO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJieHTHasl,  MOHHAafi,
MeTaJIn4eckasi, BOAOPOJHAs) B COCIUHEHUSIX, THI KPUCTAITTHYECKOU
pEemIETKH KOHKPETHOTO BEIeCTBa (aTOMHas, MOJEKYJsSpHasi, MOHHAs,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ OIPCACIIATh XapaKTECp CPEAbl B BOJHBIX

pacTBOpax HCOPraHNYCCKUX COE€OUHEHMI

1.6

C(bOpMPIpOBaHHOCTL YMCHUA KJ'IaCCI/I(bI/ILII/IPOBaTL XUMHUYCCKHEC
pcakuuu 1o pa3jiniHbIM IIPU3HAKaAM (‘{I/ICJ'Iy H COCTaBy pCarupyromux

BCIICCTB, TCIINIOBOMY 3(b(I)CKTy pcaknunuu, H3MCHCHUIO CTeIeHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTHM  peakUuu,  y4acTHIO

KaTaiu3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH  COCTAaBJIATH ypaBHEHHsS  peakuuil
pPa3IMYHBIX THUIOB, IOJHBIE W COKpAIIEHHBIC YPABHEHUS pPEAKIUN
MOHHOTO OOMEHA, YUUTBIBAsl YCIIOBHSL, IPU KOTOPBIX 3TU PEAKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPraHMYECKHX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNUICCKUX BCIICCTB

1.9

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ pacKpbiBaTh CYIMIHOCTb OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX pealcum?l mocpeaAcTBOM COCTaBJICHUA

AIIEKTPOHHOTO OallaHCa 3TUX peaKlui

1.10

CdopmMupoBaHHOCTh yMEHUH OOBSACHATH 3aBHUCUMOCTH CKOPOCTH

XUMHUYECKON peakluy OT pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ YMEHUH  OOBACHATH XapakTep CMEILICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHErO BO3JCHCTBUS

(mpuniun Jle laTtense)

O6ma;1 N HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHHUH packpeIBaTh cMbich Ilepuoanyeckoro
3aKOHa .. Menneneena u JEMOHCTPUPOBATH ero

CHUCTEMATH3UPYIOIIYI0,  OOBSICHUTEIBHYID U  HPOTHOCTUYECKYIO

byHKIIH

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX 3jemMeHToB 1-4 mnepuonos Ilepuoanueckoi
cucteMbl xuMuueckux syemeHToB J[.MI. MeHneneeBa, uUCHONb3ys
HNOHATUS «S-, p-, d-3JNEKTPOHHBbIE OpOUTAIN», «IHEPreTUYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XUMHUYECKHX 3JIEMEHTOB U UX COEJUHEHUI MO MepHoAaM U Tpylmam

[leproanueckoii cuctembl xuMuueckux saeMenToB J[.M. Menaeneesa

2.3

ChopMHPOBAHHOCT, YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXKIIaTh ~ CYIIECTBOBAHWE  TI'€HETUYECKOH  CBS3M  MEXIY
HEOPraHMYECKUMH  BEHIECTBAMHU  C  [OMOIIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPpUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IIO HUX COCTABY K OHpCI[CJ'IéHHOMy KJIaCcCy




(rpymme) coeauHeHUN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIbI,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTHI, aM(pOTEPHbIE THIPOKCHUIBI, COJIH)

2.5

ChopMHUPOBAHHOCTH YMEHHM HCIOJIB30BaTh XUMHYECKYI0 CHMBOJIHMKY
IUIsT  cOCcTaBJieHHWs (OPMYJT BEIIECTB M YPaBHEHUHW XHUMHUYECKHUX
peakmuii, cuctematndeckyro HomeHkinarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMS OTJEIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblii ras,
VIJIEKUCHBIA ra3, aMMHaK, TaméHas W3BeCThb, HeramiéHas HU3BECTb,

MMUTHEBas coaa, MUPUT U npyrne)

2.6

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKJIATh  CYIIECTBOBAHWE  TIEHETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  TOMOIIBIO  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATH XUMHUECKUIH
AKCIEPUMEHT (pa3jlo’KEHUE TEPOKCHAA BOAOPOJA B IPHUCYTCTBUHU
KaTaJIn3aToOpa, ONPEIEIICHUE CpPeAbl PaCTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO HHIMKATOPa, BIUSHHE pa3IHMYHBIX (PAKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIMH, peakUud HOHHOro OOMEeHa,
KauyeCTBEHHbIE PEaKIuu Ha CyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAIBHBIX 33/1ad I0 TeMaM
«Mertamb» n «HemeTamib) B COOTBETCTBUU C MPAaBUIIAMHU TEXHUKHU
0e30MacHOCTH NpU OOpALIEHUH C BEIIeCTBAMM M JIaOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTaBIISAT pe3yabTaThl XUMHYECKOTO
JKCHepUMEeHTa B (OpMe 3amUCH YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_[I/Iﬁ n (I)OpMy'J'II/IpOBaTL BbIBOJBI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

C(bOpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIO,Z[aTB paBujia 1OJb30BAHUA
XUMHYECKOM HOCYI[Oﬁ u Ha60paT0pHBIM O60py)10BaHI/IeM, a TaKXeE
npaBujia 06pa1ueHH51 C BCHICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHWYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMHA  XapaKT€pU30BaTh  XHUMHYECKUE
IIPOLECCHI, JIEKAIUE B OCHOBE NPOMBIIUICHHOIO IOJYYEHHs CEPHOHU
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH MPEACTABICHUN 00
Oo0mMX HAy4yHBIX MPUHIUIAX H  IKOJIOTHYECKHX  Ipodiiemax

XUMHYCCKOIr'o IMpoOn3BOJACTBA

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIONIEH

eCTGCTBeHHOHaquOﬁ KapTUHbl MHpa, POJIM XUMHU B IIO3HAHUH




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBLHON TPAMOTHOCTH, HEOOXOJAMMOMN IS
pelieHusT TPaKTUYECKUX 3aJad M IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpejie

3.2

ChopmMupoBaHHOCTB yMEHUHI KpPUTHYECKHU aHaJIU3UpPOBATH
XUMHUYECKYI0 HH(OpMAIUIo, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHUKAIIUH, CETh IHTEpHET U Apyrue)
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CdopMupoBaHHOCTh YMEHMI COONIIO/IaTh TPaBHIA HIKOJIOTHMYECKU
1e1eco00pa3HOro TMOBENEHUS B OBITY M TPYAOBOH AESATENHOCTH B
LENIAX COXPaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOWIEH NPUPOTHON

Cpebl

34

Oco3HaBaTh OMACHOCTh BO3JICUCTBHMSI HAa KUBBIE OPTaHU3MBI
ONpeAeEHHbBIX BEIIECTB, MOHMMAas cMbIci nokazaresns [1/IK, moscHaTh
Ha MpuMepax crnocoObl YMEHbIIEHUS U NMPEAOTBPAILEHUs UX BPEIHOTO

BO3JICHCTBHS Ha OpraHu3M 4YC€JIOBCKaA

3.5

CdopMHUpOBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
UCIIOJIb30BAaHUEM TIOHATHUSA «MAaccoBasi JIOJi1 BEILECTBA B PacTBOPEY,
O0OBEMHBIX OTHOLICHHHM Ta30B MPH XUMHYECKUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OMHOTO M3 YYAacTBYIOIIUMX B PEAKIUU BEUIECTB,
TErI0BOTO 3¢ dexTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl

BCIICCTB, MMPCBPALICHUA U COXPAHCHUA SHCPIrunu




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coiepP:KaHUs

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMUH

1.1

[Ipenver opranuuyeckoi XUMHHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OPraHHMYECKHX

coenuHeHnniit A.M. bytiepoBa, €€ 0CHOBHBIE MOJI0KEHUS

1.2

CrtpykrypHble (OPMYyNBl OpPraHHYECKHX BEIIECTB. [ OMoOIOrus, H30MepHs.
XuMHUecKasi CBA3b B OPraHWYECKUX COEJUHEHHUSAX — OJMHAPHBIE U KpaTHbIC

CBA3H. Hpe,Z[CTaBJ'IeHI/Ie ) I(J'IaCCI/I(I)I/IKaI_II/II/I OpTaHN4YC€CKUX BCIICCTB

1.3

HOMGHKJIaTypa OpraHUYCCKUX CO€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaSI) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX Hpe,[[CTaBI/ITeHeﬁ KJIaCCOB OPraHUYICCKUX BCUICCTB

VYri1eBo10poabl

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHUECKHI pAA. Mertan u 3TaH — HpOCTGﬁH.IHC
MNpEACTABUTCIIM AJIKAHOB: (I)I/I?»I/IIIGCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUSA U I‘OpCHI/ISI), HaxXOXKACHUC B IPUPOJAC, IMOTYUCHUC U IPUMCHCHUC
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AIIKeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUJICH H MMPOMNMUWJICH —
HpOCTCfIIJ.IPIC NpEACTABUTCIIM AJIKCHOB!: (I)I/IBI/I‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKLu/m rUApHUpOBaHUs, TAJIOTCHUPOBAHUA, TUApATAllMHA, OKUCICHUA U

HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: crpoeHue, BaKHEHIIHE
XMMHUYECKHE CBOMCTBA (peakius noaumepusanun). IlonyyeHrne cuHTETUUECKOTO

KaydyKa U pEe3UHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHNA psiA. AUETHIICH —
NPOCTEHIINKA TPEICTaBUTENIb AJKUHOB: COCTaB, CTpOoeHHe, (U3MUecKue u
XUMHUYECKHE CBOWCTBA (peaklny TUAPUPOBaHUs, FalOr€HUPOBAaHMs, THpATallly,

TOpeHHsl ), MOJy4YeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHME M XMMHUYECKHE CBOMCTBA
(peakuuy raJloreHupoBaHMs U HUTPOBAHMS), OJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKue U  XMMHUYECKHe CBOilcTBa  (peakuuu
raJIoOTCHUPOBAaHUSI M HUTPOBAHMS), IOJIy4YE€HHE M IpHUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHuecKkass CBsSI3b MEXAy YIJIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3JIMYHBIM KilIaCCaM

2.6

[Tpupoanble HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u monyTHble HE(TAHBIC




ra3el. Hed1h u €€ mpoucxoxaenue. Criocodsl nmepepadboTku HeTH: TEeperoHka,
KPEKUHT (TePMUYECKHM, KaTaTUTHUEeCKui), muponu3. [IpomykTel mepepadboTku
He(PTH, UX TPUMECHEHHUE B IMPOMBIIUICHHOCTH W B OBITYy. KameHHBIN yroiab u

MPOIYKTHI €T0 MepepadoTKu

KHCHoponconepmaume OpTraHUYCCKUC COCANHCHU A

3.1

[IpenenpHble OAHOATOMHBIE CIIUPTHL. METaHOT U ATAHOJ: CTPOCHHE, PUINUECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEHHe. BoJopoaHbBIE CBI3M MeEXIy
MOJIEKYJIaMH CIUPTOB. [[eficTBHME MeTaHOJIa M STaHOJAa Ha OpraHU3M YeJOBeKa.
MHoroaroMHbie CUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IIEJIOYHBIMH  METaJUlaMU,
KaueCTBEHHAsl peakilMs Ha MHOTOATOMHbIE CIupThl). JlelicTBUe HAa OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMIOCPHHA U STUJICHIJIMKOJIA
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@deHON: CTpOEHHE MOJIEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.

TokcuunocTs (henona. [Ipumenenue penona
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A.HB,Z[GFI/I,Z[BI U KCTOHBI. q)OpMaJIB,Z[CFI/I,Z[, alcTaJIbACTHU/: CTPOCHHUC, (I)I/ISI/I‘-IGCKI/IC n
XUMHUYECKHUE CBOMCTBA (peaKI_[I/II/I OKHCJICHHSA M BOCCTAHOBJICHHA, KAQUYCCTBCHHBIC

peakuun), MoJIyueHUue U IPUMEHEHHUE
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OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs W YKCyCHas
KHCJIOTBI: CTpPOEHUE, (pU3HUECKUe U XUMUYECKHE CBOICTBA (CBOMCTBA, O0IIHe IS
Kjlacca KHUCJOT, peakuus JTepu(uKaluu), TMOIy4YeHHE U IPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIOT. MbllTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC I[GIZCTBHG

3.5

Crnoxxnble 3GUPBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBonbl: cocTaB, KiacCHU(pUKAIKS YIIIEBOIOB (MOHO-, M- U TOJMCAXaPHUIBI).
['moko3a — MpOCTEHIMI MOHOCaXapHua: OCOOCHHOCTH CTPOCHHS MOJICKYIIHI,
¢bu3HYeCcKre U XUMUYECKUE CBOMCTBA (B3auMoeicTBre ¢ ruapokcuaom meau(1l),
OKHCIIGHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE,
Opo’keHHEe TIIOKO3bl), HaXOXXIEHUE B TMPUPOJE, NMPUMEHEHHEe, Ouolormyeckas
ponb. @orocunTe3. PpyKTO3a KAk U30MEp TIMIOKO3bl. Kpaxmai u 1esnono3a Kak
npupojHbie moiauMmepbl. CTpoeHHe Kpaxmana M LeuTono3bl. Dusznyeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3zoTcoaeprKkalie opraHu4ecKie CoeTMHEHUS

4.1

AMMHOKHCIOTBI KakK aM(l)OTepHBIC OpraHu4YCCKUC COCOAUHCHUA. duznyeckue u

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha npumMepe FHI/IL[I/IHa). buonoruueckoe




3HAYCHNUEC aMHHOKHUCIIOT. HGHTI/I,I[BI

4.2

benku kak npUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHusa. IlepBuuHas,
BTOpUYHAsE U TpPETHYHAas CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB:

THAPOJIN3, ACHATypaluad, KAUCCTBCHHBIC pCAaKIIUXU Ha Oenku

BBICOKOMOJ'ICKy.HHpHBIC COCIMHCHUA

5.1

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYISIPHBIX COCIUHECHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BE€HO, CTENIEHB MOJIMMEPHU3AIIIN, CPETHSIS MOJICKYIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISPHBIX COCAMHEHHH —

MoJIMMEpHU3alvA U MOJIUKOHACHCAA

5.2

DKClepUMEHTAIbHbIE METOJbl HM3y4eHHUS BELIECTB W HX MpeBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMACC,

Kay4yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyyKa U pC3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT cOIePKAHMS

1

1.1

TeopeTnyeckue OCHOBbI XUMUU

XUMHYECKUH 37eMeHT. AToM. SInpo aToMa, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTuyeckue YpoBHHU, MOJYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pachpeieieHHs 3JEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JIEMEHTOB

NEPBbIX YETHIPEX MEPUOO0B. DIEKTPOHHAsI KOH(PUTypaIisl aTOMOB

1.2

[Tepronnueckuii 3akoH U Ilepuoanyeckas cucremMa XuMHIEeCKUX daeMeHToB 1. 1.
MengeneeBa. CBs3b NEPUOAUMYECKOTO 3akoHa H Ilepumonuueckoid CUCTEMBI
xumudeckux semeHTtoB [[.M. MenneneeBa ¢ COBpEMEHHONU TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHMHMUYECKHUX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNIaM U MEpHOIaM.

3HaucHUE NepuoaANYCCKOr0 3aKOHA B pa3BUTHHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHIBI XUMHUYECKOM  CBSI3U
(KoBaJieHTHAs HEMOJISIpHAs M TOJspHas, HOHHAs, MeTauinyeckas). HOHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BonopoaHas cBs3b

1.4

BanentHOCTSD. BHGKTPOOTPI/IHH.TCHLHOCTL. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpUCTalMueckod pemérku. IloHstue o aucrnepcHbIX

cucremMax. McTtuHHBIC U KOJUIOUAHBIC pPaCTBOPLI. MaccoBas J0JI1 BC€IICCTBA B




pactBope

1.6

Knaccudukamnus Heopranndeckux coennHeHnii. HomeHkiaTypa HeoOpraHu4ecKux

BEILIECTB

1.7

Xumuyeckass  peakuus.  Knaccuukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPaHEHHsS] MacChl BEIIECTB,

3daKOH COXpPAaHCHUSA U IPCBPAICHNA SHCPTIHUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKopoCTb peakiuu, € 3aBUCUMOCTh OT pa3IMyHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre Xxumudeckoro pasHosecus. [Ipunnun Jle [llarense

1.10

OnexTponuTuyeckas aucconuainus. CuwibHble W cinabble 37ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HCHTpalibHasl, IEIOYHAsA. PeakIiii HOHHOTO

oOMeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEILHBIE pcakuuun

HeopFaHI/IquKaH XUMMUA

2.1

22

Hewmeramnsl. [lonoxenne HemeTauioB B [leproandeckol cucTeMe XMMHYECKUX
anementoB JI.MI. MenzeneeBa U 0COOEHHOCTH CTpOeHUS aToMoB. Puznueckue
CBOWCTBA HEMETAIJIOB. AJUTOTPOIHSI HEMETAJUIOB (Ha IPUMEpPE KHUCIOPO/Ia, CEPBI,
dbocdopa u yriepona)

XYWMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TAJIOT€HOB, CEphbl, a30Ta,
docthopa, yriepoma W KpPEeMHHA) W UX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coeauHeHuit). [IpumeHenue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

23

Mertamnsl. Tlonoxxenue wmeramioB B Ilepuoamnueckoit cucreMe XHUMHUYECKUX
sanementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOECHHS SJEKTPOHHBIX 000JI0UEK
aToMoB MetaiuioB. OOume usmdeckre cBoiicTBa MeTamioB. CryiaBbl METaJIIOB.

3HeKTp0XI/IMI/I‘{eCKI/II>'I paa HaHpH)KCHI/Iﬁ MCTAJlJIOB

24

XUMHUYECKHME CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUM, Kaluid, KaJbIIHid,
MarHuii, aqlOMUHHHA, ITUHK, XpOM, >KelIe30, MeAb) U HX coeAuHeHwidl. OOmue

CIIOCOOBI MoJIydCHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6])ITy U TCXHHUKC

2.5

I'enetuueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'IOFI/IHCCKOI71, BHGPFCTH‘ICCKOﬁ n HI/IH_ICBOI>'I
6630HaCHOCTI/I, Pa3sBUTHU MCOWULUHBL. Ilousarue o HAay4YHbIX MCTOJAX ITO3HAHUA

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHLIMIIAX MPOMBIIUIEHHOTO MOTYYCHHS




BOXHEHIIMX BewEecTB. YeaoBEK B MHUPE BEHIECTB M MATEPHAJIOB: BaXKHEUILINE
CTPOMTENIbHBIE MaTepHualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMuKa, MaTepuaibl s JJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHMYecKHe u

MUHEpaJIbHBIE y10OpeHus

33

Xumusg u 3A0POBLEC UYCJIOBCKA: IIpaBUJila HCIIOJb30BAHHA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€30I1aCHOI0 MCIIOJIL30BaHuUs nperapaTtoB OBITOBOM XMMUH

B HOBC@I[H@BHOFI KH3HU




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus. 10 knace. I'abpuensna O.C., Octpoymos W.I'., Cnaakos C.A.
AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemieHue
* Xumus. 11 xmace. I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.

AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
IMabpudnsan.O.C., Ocrpoymon U.I'. Xumus 10 xnacc. bazoBbiit
ypoBeHb.MeToaudeckoe nocooue 2023

IMa6puansia O.C., OctpoymoB N.I'. Xumus 11 kiacc. ba3zoBslii ypoBeHb.

Meromunueckoe rmocobdbue 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

https://school-collection.edu/ru -equHas KoyeKIus HUPPOBBIX 00Pa30BATEIBLHBIX
pecypcoB

https://him.1september.ru Enunas xomnexmust [IOP. [Ipenmernast komnexmms

"Xumug"

https://www.uroki-net-UROKLNET
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