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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oOmiero oO0pa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepallbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
ydyeOHOro mpenmeTra «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOJIOKeHHM «CTpaterun pas3BuTusi BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1mielt cTpaTteruy 00y4YeHusl, BOCUTAHUS M Pa3BUTHs 00y4YaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, pe3yJabTaToB OOy4eHHs U TpeOOBaHUN K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON  OpraHU3alluy, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHHs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peammsyercss xumudeckoe 00pa3oBaHHE
00y4aloUIxcs Ha YpOBHE CpeIHEro oomero o0pa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
MporpaMMme 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIbHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mMX 1eneil W NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHWMAaHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajna
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla U XU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmUMH TEASIMHU M TNPUHLOHUIAMU CPeIHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJLKEHUA
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs» — SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
oprann4yecko xumuu. @opMuUpoBaHUE JAHHOW CUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepxaHusi kypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro MaTepuaia u O0O0YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  PAa3BUTHEM  3HAHUW HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBS3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTepuas # (PAKTOJIOTMYECKHUE CBEACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O00ydaromuMcesl TMpEeAOoCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTIO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMUYECKUX IMO3UIIUH,



riy0oke TOHATh HCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BAXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWMCTBAX M MPUMEHEHUHU, a4 TAKXKE O XMUMHUYECKUX PEAKLMAX, UX CYUIHOCTU U
3aKOHOMEPHOCTSAX TMpOTEeKaHus jgonojHsercs B Kypcax 10 um 11 kmaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KYJIbTYPOJIOTHUYECKUM W TPHUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
OPYTMMHU HayKaMH, PACKpbBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAaXXEHUS K Mpoleccy
TBOpPYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHUH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThL WH(OpMAIUIO U
OpUMEHATh €€ I TIONMOJHEHUs] 3HAHUM, PEHICHUS WHTEIJICKTyalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeaMera  «XHUMUS»  JTAaHHOTO  ypOBHSA  M3YYEHHMS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uiel, TaKUX Kak: MaTepUAbHOE E€JUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUN MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUH HKOJIOTHYECKUX MPoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOJAXOJbI K OINPEHACICHUIO
colepKaHWsl M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUpPOBAHUE
VHUBEPCAIBHBIX y4YEOHBIX JCHCTBUHM, UMEIONMX 0a30BO€ 3HAYCHHUE JUIS
pPa3sTUYHBIX BHJIOB JIEATENBHOCTH: pEIICHHS Mpo0jeM, TMOWCKa, aHalu3a |
00paboTku HHPOPMAIIHH, HEOOXOIUMBIX JIJISi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U UCCIIEIOBATENBCKON JIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHus, IPH OMPECICHAN
COJIEpKAaTENIbHOW XapaKTepUCTUKU LeJed H3yYeHHs] NpelMeTa HampaBlIE€HUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JNEATENBHOCTU YEJIOBEKA M KAK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJNbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3Yy4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3Y4YEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxkHeHien
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKluuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TIOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKA 1eleil U 3a7a4 U3yYeHHs
npeIMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpefHero obimiero oopazoBanusi. CeroaHs B
OpernojaBaHid  XMMUM B OOJbIIEH  cTenmeHW OTHAETCS  NPEArnovYTeHHE
NPAKTUYECKON KOMIIOHEHTE cojepXaHusi OOydeHHs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3u Cc 3TUM 0Opu M3YyYEHUH NpeamMeTa «XHUMHUS» JOMUHHUPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajanTanys oOy4yarIInXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO IPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE [JIs Pa3IMYHbIX BHUAOB
JESATENHHOCTH: PEIIeHUs TpoOseM, MONCKa, aHamu3a U 00paboTku WHOOpMAITIH,
HEOOXOMUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XUMHUUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSIMH.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMETHOW 001acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r1ee yucI0 YacoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oo1ero oopa3oBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 vaca
(1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B Henemo).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE Mos0kKeHUs. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCKUX BeUIecTB. [omosorusi, wu3OMepHUs. XHUMHUYECKas CBs3b B
OpraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TPUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHS] BEIIECTB M HX MPEBPALICHUIA:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHHMYECKUX BEIIEeCTB, HaOJOJIEHHEe U
ONMMCaHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALIEHUIO0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (11aBjieHue, OOyTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psa. MeraHn U 3TaH —
NPOCTEHIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOJIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U MPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IlooydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCTaBUTENb AQlKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUA, TAJIOTEHUPOBAHUS, THAPATAINH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHHe, (PU3NYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U HMpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @usuueckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh um €€ mpoucxoxaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMAacC, KaydyKOB M pE3UHBl, KOJUIEKLHMU
«Hedpte» n  «Yroap», MOIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, IPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEaKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kucaopoaconepsxkamue opranudeckKue coeIMHEHUS

[IpenenbHple OOHOATOMHBIE CHOUPTBL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIECHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHol: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), [IOJYyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUe U XMMHUYECKHEe CBOWCTBA (CBOWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(PHUKAIIK), TOTyYeHUE U TPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEACTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBUE.

CnoxxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
c10kHbIX 3QupoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIacCU(pUKauMs ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bl), HAXOXXJIEHUE B IMPUPOJE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaONMI0JIEHHEe M OIMCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wMeau(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJIEUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMK IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliue OpraHMuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. dusznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buosmoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benku Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHud. IlepBuunas,
BTOpUYHAs M TPETUYHas CTPyKTypa OesKoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbIcOKOMOJIEKYISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUNA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc,
Kay4yKOB.



MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXNnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISIETCS 4YEPE3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCSI CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALMs, NEPUOJUIHOCTb, HAOIIOAECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opranusm, Ouocepa, oOMEH BEUIECTB B OpraHU3ME,
doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOMAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMBbI€, TOILIUBO,
peCcypehl.

TexHonorus: NnUIIEBbIE IPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IIUTaHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIPEnapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMuueckud anemMeHT. AToMm. Sapo aroma, uU30TONBI. IJIEKTPOHHAs
000J104YKa. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeieHus] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJISIPHASI M MOJIApHAsi, MOHHAs, MeTauinueckas). MexaHUu3Mbl
0o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAINIMUECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTndeckass CBA3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xumuueckoro papHosecus. [Ipununn Jle [larense.

DOnekTponuTuyeckas auccornyanus. CHIIbHBIC U cabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHcTpanusa Tabmmn «llepuoandeckas cucrema XuMU4YecKux anemeHToB J[. U.
MeHnneneeBay, u3ydeHUE MOJEIEH KPHUCTAUIMUYECKUX PEHIETOK, HAOIIOICHUE U
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0oKEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pPEaKIW HOHHOro OoOMeEHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3udHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3a1aun.

Pacuétel 1O ypaBHEHMSAM XHMHUYECKUX pPEAKIUMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACYETHI, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckorn  cucrteme
xuMudeckux saemeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) MU HUX  coeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXKHENIIUX HEMETAJIOB U UX COCTMHEHHUM.



Mertamisl. Ilonoxxenue meramioB B Ilepuoguyeckonl cucreMe XUMHYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTauioB. OOmue pusznueckue cBoiicTBa MeTauioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUi, Kajdui, KaJbLIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHHe KOJUJIEKIMU «MeTaubl U CIUIaBbl», 0Opa3IOB HEMETAJUIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, PHEPTreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MUpe BEIIECTB U MATEPHUATIOB: BAXKHEWIIME CTPOUTEIIBbHBIC
Martepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUs U 300pOBbE 4YEJIOBEKAa: IpPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO HCIIOIB30BAHUS MPEMapaTOB OBITOBON XUMUU
B MIOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSATUN, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JECKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIIBCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAsI
NPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IUVIAHUPYEMBIE PE3Y/JIBTATBI OCBOEHHA ITIPOI'PAMMBI 110
XUMHH  HA bA30BOM YPOBHE CPE/THETO OBLIETO
ObPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHBIM M MPeIMETHbIM). HaydHO-MeToau4yecko OCHOBOM ISt
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTATOB OCBOEHUS MPOTPaMM CpPEJHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpeIMeTa «XUMHs» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOT0 00pa30oBaHUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI NpeaMeTa «XUMUsS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaeallaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommXxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOPMax MW MpaBWIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHITIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAYYHOMY HAaCJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKHU €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IOCIEAYIOIIEM
aHanu3e mH(OpMaIMKU O TEPETOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CB3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrUX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEUICHWH NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAJIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3aiuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€COO0Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TIOOAIBHOTO XapakTepa HKOJOTHUYECKUX MPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHIKEHHH XUMHUHM IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATE UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHHS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOU
UMBWIM3ALUK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TPpyAa U HKOJOTMYECKH KOMGMOPTHOM >KM3HM KaXKJOTO 4YJeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JUUIS aHalu3a U OOBSICHEHUs SIBJICHUN OKPYKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO HCIOJB30BATh XWMHUYECKHE 3HAHUS JJIs
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax npodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIIeHayUHbIEe MOHSATHS, OTPaKaroIIHne
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEIU(UKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
pollecc, CUCTeMa, HayYHbIN (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKIIMOHATBHOU
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIIMHN O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCIIOJIBb30BaTh OCBOEHHBIE
MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPaKalOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OmpeAesaTh ILENH JeSITEAbHOCTH, 3ajJaBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHIKEHHS, COOTHOCUTH PE3YIbTaThI IEATEILHOCTH C TTOCTABICHHBIMH IIEISIMH;



KCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHITUN U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJI1 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE pACCYXJEHUs (MHAYKTUBHBIE, JIE€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TTPEJCTABICHUS 1JIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoBaTh LIETU U 3a]1a4l UCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUS M OCHOBHI JIJIsi (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIONATH 32 XOJIOM
mpoliecca, CaMOCTOSTENIbHO TIPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYITUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTENIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuOOpeTaTh OMBIT YYCHUYECKOW HCCIIEIOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH MHQPOPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MPEICTABIECHNUS], KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HENPOTUBOPEUNBOCTb;



(opMynHpOBaTH 3aMpPOChl U MPUMEHITh PA3JIMYHBIE METOIbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [Jsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (QOpMy  NpeacTaBICHHS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcTBa Hpu pabore ¢
XUMHYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYJIibl, a00OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIsTHOCTH.

OBiaeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ [uajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh WU, (POPMYJIHPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH pPe3yJNbTaTOB IMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IPU BBINIOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKONH padOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COTJIACOBaHUS MO3ULIMI B
X07Ie 00CYXJIeHUSI 1 OOMEHA MHEHHUSIMH.

OBJaieHNe YHHMBEPCAJIbHBIMH PeryJATHBHbIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NEATEIbHOCTh, ONpeAessiss €€ LeJu M 3aJayd, KOHTPOJHUpPOBAaTbh M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJIHEHUH Y4E€OHBIX M HCCIEJAOBAaTEIbCKUX 3a/]ay, BBIOMpaTh Haumbojee
b exTUBHBIN Ccroco0 UX pereHus ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHHH O
BEIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXxaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XUMHUU B TIO3HAHHUM SIBIICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloMue TOHATUS (XUMUYECKUH DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHUECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallEHHAs), MOJb, MOJISIpPHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAJIbHAs TpYIINa,
pajuKall, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEP)KAIME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEJICHHUS O CBOWCTBAX, COCTaBe, IOJYyYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEWINIMX OPraHMYECKUX BEHIECTB B OBITY H
NPAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHABIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecCKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MJUTFOCTPALMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHW YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BEHIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEeHUN (yrieBOAOPOAbI, KHCJIOPOJ | a30TCOAEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), JlaBaTh UM Ha3BaHHS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOIMWIEH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (EeHOoN, (opMaibIeruy, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIi0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranudeckux Bemects A. M. byTtinepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTpPOCHHUE,
dbu3uYecKkue MU XMMHMYECKHE CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTHJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEHOJI, aleTalblIerd]l, MypaBbMHAss U YKCYCHasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
mocyJIol 1 j1abopaTopHBIM O00OpYyJOBaHMEM, a TakKe MpaBuiaa OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIleHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIus OCTKOB MPH HATrPEBaHWU, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHHKHA OE30MacCHOCTH TpU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyIhTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl H3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYHOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax CrocoObI
YMEHBIICHUs] M TPEJOTBPALIECHUS HX BPEIHOIO BO3JAEHUCTBHUS Ha OpPraHu3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHuYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAUIMYECKAs peliéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMyd, XMMHUYECKOE PpaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUU, (PAKTOIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJIb30BAHUHN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKU TOHSTHUIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY JJIs
cocrtaBiieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUHW XMMHYECKHUX  pPEaKIUH,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€éHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSIX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOI'O BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs1, METAJUTMYECKAsI), XapaKTep CPeAbl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB MO KX COCTAaBY K OINpEeAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (MIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBaHUS,
KHUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
N. MenpeneeBa u J€eMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBbI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, -
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCIUHEHUU
I0 Ieproam u rpymnmnam llepuoguueckoit cucteMbl XUMU4YeCKuX dieMeHToB . 1.
Menpaeneena;

chOpMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETHYECKOM CBS3M MEXAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTETEeHEW OKHMCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIMN Ppa3TUYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, MOATBEPKAAIOLINE
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHUYECKHWX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTbh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOTBI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OONIMX HAyYHBIX NPUHIMMNAX U
AKOJIOTUYECKUX MTPOOIeMax XMMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHUS C UCIIOIb30BAaHUEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIIHMU
BEIECTB, TEIUIOBOTO 3(deKkTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
nocyJIol 1 jabopaTopHbIM O00OpYyIOBaHMEM, a TaKXKe IpaBuUjia OOpalleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hopMHUPOBAaHHOCTh YMEHHH IUJJAHUPOBATH M BBINOJHITH XUMHUUYECKHUUN
AKCIIEPUMEHT (Pa3yIo’KEHUE MEPOKCHUA BOJOPOAA B MPUCYTCTBHUU KaTalM3aTopa,
OIPEAEIICHUE Cpeabl PacTBOPOB BEUIECTB C MOMOIIBK) YHUBEPCAIBLHOTO
WHIAKATOpa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIu,
peakImu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIECPUMEHTAIBHBIX 3a/1a4 II0
TemMaM «Metamab» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€30IacHOCTH TIpU OOpaIlleHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIONINX PEAKIUA M (HOPMYJIHPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hopMUPOBAaHHOCTh YMEHUM KPUTHUYECKH aHAJU3UPOBATh XHUMHYECKYIO
WHpOPMALIMIO, TOJydaeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpPEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJOBOM JESATEIBLHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3/ICHCTBHS Ha KMBBIC OPraHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOObl YMEHBIICHUS W
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYaroUIUXcsi: YMEHUE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

IIpenmer
OpraHNYEeCKOU XUMUHU.
Teopus cTpoenus
OpraHUYECKHUX
COeIUHECHUN

A.M. bytnepona

3

[IpenmeT opraHuYeCKOM XUMUM:

€€ BOBHUKHOBEHHE, Pa3BUTHE

Y 3HAYEHHUE B MOJYYEHUH HOBBIX
BEILIECTB U MAaTEPUAJIOB.

Teopust cTpoeHUs OPraHUYECKUX
coenqunenuit A.M. bytieposa,

€€ OCHOBHBIE MOJIOKEHUS.
CtpykTypHBIe (HOPMYIIBI OPraHUYECKUX
BelecT. ['omomorus, nzomepus.
XUMHUYECKast CBSA3b B OPraHUYECKHUX
COEJIMHEHUSX: KPATHBIE CBS3H,

G- U -CBA3U.

[IpencraBnenune o KiIacCU(PpUKAIUU
OPraHUYECKHUX BEIIECTB.
HomeHknaTtypa opranndaeckux
COeIMHEHUN (cUcTeMaTHYeCKas)

Y TPUBHUAJIbHBIE HA3BaHUS BaKHEUIIINX
MIPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX
BEILECTB.

PackpriBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh NOJI0KEHUS TEOPUH
CTPOEHHS OPraHUYECKHUX BELIECTB

A. M. bytiepoBa 1151 00bICHEHUS
3aBUCHMOCTH CBOMCTB BEUIECTB OT UX
COCTaBa U CTPOCHUSL.

Hcrnonp30BaTh XUMHUECKYIO CUMBOJIUKY
JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIlleHHO# ) (hOpMYJT OPraHNMUECKUX
BEILIECTB.

OnpenensiTe BUIbl XUMUUECKOH CBSI3U
(oMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHMSIX.

PackpbIBaTh posb OPraHu4eCcKON XUMUHU
B IPUPOJIE, XapaKTepU30BaATh €€
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JKCHepUMEHTAIbHbIE METOIbI
U3Y4YeHMs BellleCTB U MX NpeBpalleHMii:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpraHUYeCcKUX BEUIECTB U MaTepHUaiaMu
Ha UX OCHOBE;

— OIBITHI IO MPEBPAILIECHUIO
OpPraHUYECKUX BEIIECTB MPH HarPEeBaHUHU
(ruaByieHUE, OOYTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

[} MoJieTupOBaHNE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAY€HHE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

HaOmronats 1 onucwIiBaTh
JIEMOHCTPAIMOHHBIC OTTBITHI; TPOBOIUTH
Y OIHMCHIBATH Ja0OPATOPHBIC OIBITHI

U TIPaKTHYECKUE pabOThI

Hroro mo pasgeny

Pazjien 2. YriieBogopoabl

2.1 | IlpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YIJIEBOIOPOIBI — TOMOJIOTUYECKHUH psisl. MeTaH u 3TaH —
aJIKaHbI POCTEHIINE TPEACTABUTENH AJTKAHOB!

COCTaB, XMMUYECKOE CTPOEHUE,
dbu3nyueckre 1 XUMUYECKHUE CBOMCTBA
(peakuuu 3aMelIEHUs U TOPEHU),
HAXOXKJICHHE B IPUPO/JIE, TOITYyUEHUE
U IPUMEHEHUE

2.2 | HempenenwvHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIE€BOAOPOBI: TOMOJIOTUYECKUU PsAll. DTUIICH —

aJIKCHBI, AJIKAJIUCHBI,
aJIKMHBI

MIPOCTEUIIINN MTPEJICTABUTEIb AJIKEHOB!
COCTaB, XUMUYECKOE CTPOEHHUE,
bu3nYecKre U XUMUYECKUE CBONCTBRA

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTHH (BBISBIISTH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b, HCIOJb30BaTh
COOTBETCTBYIOIIHE MMOHATHUS

IIPU OIIMCAHUH COCTAaBa, CTPOCHUS

U TIpEBpAIEHUN OPraHUYEeCKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaIieHHO) (opMyJ1 OpraHUuYECKUX
BEILIECTB.
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(peakuuu ruApUpPOBAHUS,
rajoreHUupOBaHUsl, TUIpATALIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3AIIIH )
HAXO0XJICHHUE B PUPOJIE, MOTyUCHUE
U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3

U MeTUIOyTaaueH-1,3, XuMU4ecKoe
CTPOCHHE, PeaKIIHs TOJTUMEpPHU3aIluH,
npUMeHeHHe (7151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKWHBI: COCTaB U OCOOCHHOCTH
CTPOEHHUSI, TOMOJIOTUYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIU I
MPEJICTAaBUTEINb A TKMHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, GU3UICCKUE
Y XMMHUYECKHE CBOMCTBA (PeaKkiuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHMS,
TUJIpaTali TOPEHUs ), HAXOXKJICHUE
B IIPUPOJIC, TOJTYUYCHHUE U IPUMECHEHHUE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSHHUE MOJICKYII,
bU3UIECKHE U XUMHUICCKHE CBOMCTBA
(peakuuu rajoreHupPOBaHUS

Y HUTPOBAHUSA), TTOTYICHUS

U npuMeHeHne. Bimsaue 6eH3ona

VYcranaBnuBaTh NPUHAIIICKHOCTD
BEILIECTB K ONPEACICHHOMY KJIacCy
YTJIEBOJIOPOJIOB 10 COCTaBY

U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEeMAaTHYE€CKOM HOMEHKJIATYPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OTJICNIbHBIX MPEeJICTaBUTEIEH
YTJIEBOJIOPOIOB.

OnpeaensTh BUABI XUMUYECKON CBS3U
B MOJIEKYJIaX yTJIEBOIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJAOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHHE, PU3NIECKUC

1 XUMHUYECKHUE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI TTOTYYEHHUS THITUIHBIX
MpeJICTaBUTENCH pa3INnYHbBIX KJIACCOB
YTJI€BOJIOPOJIOB (ME€TaHa, ITaHa,
ATHJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJyoJIa).

BBISIBIIATE TEHETUUYECKYIO CBSI3b MEXKIY
YTJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIM4ne YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX
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Ha OpraHu3M uyesnoBeka. [ 'eneTnyeckas
CBSI3b YIJIEBOJIOPO/IOB

2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOIOPO/IOB U UX
nepepaboTka

[Ipupoansiii ra3. [lonmyTHeie HedTIHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.
CnocoObl nepepaboTku HEPTH:
NeperoHkKa, KPeKUHT (TepMHUUYECKHM,
katanuTudeckuil). IlpoayKkTol
nepepaboTku HepTH, UX TPUMEHEHHE
B IIPOMBIIIICHHOCTH U B OBITY.
KaMeHHbI1 yromip 1 IpoIyKThI €ro
nepepadboTKU.

JKCHepUMEeHTATbHbIE METOABI
H3y4YEeHHUs BellecTB

U UX NpeBpalleHui:

e JleMOHCTpanuu:

— xomutekiuu «HedpTe» n «Yromby;
— BUJeo(parmeHT «Bynkanuzanus
PE3UHBD).

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4yeCTBEHHOE OIIPEJEIICHNE
yII€poa ¥ BOAOPOAA B OPTaHUUECKUX
BEILIECTBAX;

— O3HaKOMJIEHHE ¢ oOpa3amu
IJIaCTMACC, Kay4yKOB U PE3UHBI;

— MOJCIIMPOBAHUE MOJIEKYJ
YTIIEBOJIOPOJIOB U
raJoreHONpPOU3BOIHBIX.

PEAKLMH C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.
XapakTepru3oBaTb UCTOUYHUKU
YIJI€BOAOPOIHOTO ChIpbs (HEDTH,
OPUPOAHBIN Ta3, Yroiib), CHOCOOBI UX
nepepaboTKU U MPaKTHYECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TTO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U ONTUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (J1A00PAaTOPHBIE OTIBITHI
U TIPaKTHYECKue paboThl).

CnenoBatb npaBuiiam 6€30MacHON
paboThI B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCYZbl U 000PYIOBaHUS, a TAKKE
paBWJIaM OOpaIeHUs C BEIIeCTBAMHU
B COOTBETCTBUM C MHCTPYKLUSAMHU
BBITTOJIHEHUS JTAOOPATOPHBIX ONBITOB
U MIPaKTUYECKHUX padOoT 110 MOJTyUYEHHUIO
Y U3YYECHHIO OPIraHUYECKUX BEIIECTB.
[TpencraBiATh pe3yabTaThl
IKCIIepUMEHTa B (hopMe 3armcu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpOBOAUTE BBIYUCIIECHUS

JUTSL OIIPEIENIEHUS] MOJIEKYIISIPHOM
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e [IpakTruueckue pabOThI:

Ne 1. Tlonyuyenue 3TusIeHa U U3YUCHUE
€ro CBOMCTB.

e PacueTrHble 3a1a4u:

— OIpejiesieHne MOJIEKYJIIPHOM
(bopMyJIbl OPraHUYECKOT O BellleCTBa

10 MACCOBBIM JOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;

— pacyeTsl 110 YpaBHEHUIO XUMHUECKOU
peakuuu

(dbopMyJbl OpraHUYECKOro BElIeCTBa,
110 YPAaBHEHHUIO XUMUYECKON peaKI1Hy.
CaMocCTOATENBHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOIO [T03HABATEIbHYIO
NeSATEeNbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JESITEIIbHOCTH

Hroro no pasaeny

13

Pasnen 3. Kuciopoacoaep:xka

e OPraHn4e€CKue COCAMHCHUSA

3.1

Crouptsl. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CTIUPTHI:
METAHOJI ¥ DTAHOJI, XMMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUUIECKHE
CBOICTBA (pEaKIUMU C aKTUBHBIMU
MeTaJJIaMU, TaJOT€HOBOAOPOIaMHU,
ropeHue), npumenenue. Bogopoanas
cBs13b. DU3HOJIOTHYECKOE JICHCTBHUE
METAHOJIa U 3TAHOJIa HA OPTaHU3M
YeJ0BeKa.

MHoroaToMHbIE COUPTHI: STUJICHTJIUKOJIb
Y TJIMIEPUH, XUMUYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICHCTBUE CO IICIOUYHBIMH
MeTaJlJIlaMH, Kau€CTBEHHAsI PEaKIIHsI
Ha MHOTOAQTOMHBIE CTTUPTHI).

PackpbIBaTh CMBICT N3y4aEMBbIX
MOHATUH (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKHU ), YCTAHABIUBATh UX
B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHME MMOHATHUSA

IIPU OIIMCAHUH COCTAaBa, CTPOCHUS

Y MIPEBPAILCHUNA OPraHUYECKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpamieHHO) (opMyJ1 OpraHUuYECKUX
BEILIECTB.

VYcraHaBnMBaTh NPUHAIEHKHOCTD
BEILIECTB K OINPEICIICHHOMY KJIacCy
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DuU3N0JIOrNYECKOe IeUCTBUE

Ha OpraHu3M venoBeka. [[pumenenue
TIIMIEPUHA U DTUIICHTIINKOJIA.
®enoi. CTpoeHHE MOJIEKYJIbI,
du3nYecKue U XUMHYECKHE CBONCTBA
¢denona. TokcuyHOCTh (PpeHONA, €T
duznonornyeckoe neHCTBIE

Ha OpraHu3M uesnoBeka. [[pumenenue
dbenomna

3.2

ANbaerubl.
KapOoHOBBIE KUCTTOTHI.
CnoxHbie 3pupsI

Anbaeruibl: GopMalbICT /T

¥ alleTalbJICTH I, XHMHUYECKOE
CTpoeHue, Pu3nyecKue 1 XUMUIECKUe
CBOICTBA (peaKIMu OKUCICHHUS

Y BOCCTaHOBJICHUSI, KAYECTBEHHBIE
pPEaKINN), TOJTYYECHUE

U TIPUMEHEHHE.

OaHOOCHOBHBIE MTpeIETbHBIC
KapOOHOBBIE KUCJIOTHI: YKCyCHAs
KHUCIIOTa, XUMUYECKOE CTPOCHHUE,
dbu3nyueckre U XUMUYECKHE CBOMCTBA
(oOmIMe cBOWCTBA KUCIOT, PEAKITUs
sTepuduKaImm), IoTydeHue

u npuMeneHue. CteapuHoBas

Y OJIEMHOBASI KUCIIOTHI KaK
MIPEICTaBUTEIN BHICIITUX KAPOOHOBBIX
KHCIIOT.

Mpbuta Kak CoH BBICIITUX KapOOHOBBIX

10 COCTAaBY Ml CTPOCHHIO, HA3bIBATh UX
10 CHCTEMAaTHYECKOW HOMEHKJIIATYPE;
MPUBOIUTH TPUBUATBHBIC Ha3BaHUS
OTIEIBHBIX TPE/ICTABUTEIICH
KHUCIIOPOICOIEPIKAIINX COSTUHEHUH.
XapakTepu30oBaTh COCTaB, CTPOCHHE,
pUMCHEHHUE, PU3HUECKUC

U XMUMUYECKHE CBOWCTBA, BAXKHEHIIIHEC
CIIOCOOBI IMTOTYYCHUS TUITUIHBIX
Ipe/ICTaBUTEIICH Pa3IUYHBIX KJIaCCOB
KHUCIIOPOICOCPIKAIINX COCTUHEHUI
(MeTaHoNa, 3TaHONA, TIUIEPUHA,
dbenona, hGopmaabaeruia,
aleTalIbJIeru/1a, YKCYCHOM KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, Kpaxmania,
EJUTIONIO3b1 ); BBISABIISITH T€HETUYECKYIO
CBSI3b MEXK]Iy HUMU U MOJTBEPKIATh €€
HAJIN4YUe YPaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKiui ¢ UCMOJIb30BAHUEM
CTPYKTYPHBIX (JOPMYIL.

OnuceiBaTh COCTAaB, XUMUIECKOE
CTPOCHHUE U IPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

TUTST YKU3HEIEATETHHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JICHCTBUS
Ha )KUBBIC OPTaHU3MBI OTIPEIETICHHBIX
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KHCJIOT, UX MOIOILEE JCHUCTBUE.
Cnoxuble 23(hUpbI KaK TPOU3BOTHEIE
KapOOHOBBIX KUCIIOT.

IMaaponus cnoxHBIX 3PUPOB.

XKupbl Kak MPOU3BOAHbBIE TIIUIEPUHA
U BBICIIUX KapOOHOBBIX KUCIIOT.
I'maponus xxupos

3.3

YrieBoabl

VYreBobl: cOCTaB, KilacCupUKaIus
yIJIeBOA0B (MOHO-, JTU-

U mosicaxapubl). ['moko3a —
MPOCTENIINN MOHOCAXapHI:
0COOEHHOCTH CTPOSHUS MOJIEKYJIbI,
dbu3nueckre U XUMUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMOJIEHCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BocctaHOoBIICHHE, OpOKEHHE
TJIFOKO3bI ), HAXO0K/IEHUE B IPUPOJIE,
IPUMEHEHHE TITIOKO3bI, OMOIOTHUYECKAs
POJIb B )KU3HEIESITEILHOCTH OpraHru3Ma
yenoBeka. PorocunTe3. OpykTo3a Kak
U30MeEp IHOKO3BI.

Caxapo3a — npecTaBUTEINb
JMCaxapuaoB, THIPOJIA3 Caxapo3bl,
HAXOXKJICHHE B IPUPO/JIC U MPUMEHEHUE.
Kpaxman u nemuitonosa Kkak IpupoHbIe
MOJIMMEPBL: CTPOCHUE Kpaxmalia

OpPraHUYECKUX BEIIECTB, MOSCHSITh
Ha IpUMepax CocoObl YMEHBIICHUS

Y NIPEAOTBPALLEHUS UX BPEAHOTO
BO3JICVICTBUS HA OPTaHU3M YEJIOBEKA.
Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHNUE,
HaAO0JII0/ICHUE U ONTUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (J1a00paTOPHBIE OTBITHI
U TIpaKTHYeCKue padoThl).

CrnenoBatb npaBuiiam 6€30MacHON
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
NOCYbl U 000PYIOBaHUS, a TAKKE
paBWJIaM OOpaIlleHUs C BEeIIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJTHEHUS TA00PATOPHBIX OMBITOB

U MPAKTUYECKUX pabOT MO MOIYICHHUIO
Y U3YYEHHUIO OPraHUYECKUX BELIECTB.
[TpencraBiATh pe3yabTaThl
HKCIEPUMEHTA B popMe 3alucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpOoBOAUTE BBIYUCIIEHUS

JUTSI OTIPEAEIIEHUSI MOJIEKYJISIPHON
(opMyIIBl OPraHUYECKOT0 BEUIECTBA,
110 YPABHEHHUIO XUMUYECKON pEaKIIMHU.
CaMOCTOSITENIbHO TUIAHUPOBATH
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U 1EJUTIONIO3bI, (PU3nYecKue

Y XMMHUYECKHE CBOMCTBA Kpaxmasna
(Tuapoiu3, KaueCTBEHHAS PEAKIIUS

C HOJIOM).

IKCcNepUMeEHTAIbHbIE METOAbI
U3y4eHHUs BelleCTB M UX NMpeBpaleHmii:
e JlaGopaTopHBIE OMBITHI:

— TOpEHUE CIIUPTOB;

— B3aMMO/JICUCTBHE IIUIICPUHA

¢ ruapokcuaom meau(ll);

— KaueCTBEHHBIC PEAKIINH aJIbJICTUI0B
(oKHCIIeHne aMMUAaYHBIM PACTBOPOM
okcuja cepedpa v TUAPOKCUIOM
menu(Il));

— B3aUMOJICHCTBUE KpaxMalia C HOJOM.
e [IpakTHueckue paboOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOMU
KHCJIOTHI.

e PacuerHble 3a1a4u:

— ONpPEAETICHUE MOJIEKYJIISIPHOU
(bopMyITBI OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB U 110 Macce
(00BemMy) MPOYKTOB CrOpaHus;

— pacyeThl 0 YPaBHEHUIO XUMHUYECKOM
peaknuu

Y OCYILIECTBIIATH CBOIO T0O3HABATEIIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B rPpYIIOBON yueOHOM
JeSITEIIbHOCTH

Hroro nmo pasgeay

13
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Pa3nen 4. A3orcoaep:kamnue opraHu4ecKue coe{MHeHust

4.1 | AMUHBL.
AMWHOKHUCIOTHI.
benxn

3

AMWHBI: METUJIAMHUH — IPOCTEUIINN
IIPEICTaBUTEIb aMUHOB: COCTAB,
XUMHYECKOE CTpOeHUE, (PU3UICCKUE

Y XUMHYECKHE CBOMCTBA (pEaKIHU

C KHCJIOTAaMH M TOPEHUS ), HAXOXKICHUE

B IIPUpOC. AMHHOKHUCIIOTHI KaK
aM(OTEpHBIC OPTaHUICCKHUE COCTUHEHUS.
dusnyeckre U XMMUYECKUE CBOMCTBA
AMUHOKHUCJIOT (Ha IpUMEpe TIINIIHHA).
bronorndyeckoe 3HaueHNE AMHHOKHCIIOT.
CuHTe3 NenTHI0B.

benku kak mpupogHbIE MOJIUMEPHI.
[lepBuyHas, BTOpuYHas U TPETUYHAS
CTPYKTypa OenkoB. XUMHUUYECKHUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JIeHATypaIusi, Ka4yeCTBEHHbBIC PEAKIIHH
Ha OeNKH.

JKCNepUMeHTATbHbIE METO/IbI
U3y4YeHHs BellleCTB U UX MPeBpallleHHIA:
e JleMOHCTpanuu:

— neHarypamnus 0eTKOB U HATPEBAHUU;
— IBETHBIC PEAKITUU OCIIKOB

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUH (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBS3b, HCIIOJb30BaTh
COOTBETCTBYIOIINE MOHSTHUS

MIPY ONKMCAHUM COCTaBa, CTPOCHUS

Y MIPEBPAIICHUNA OPraHUYEeCKUX
COCIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JIJIs1 COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIleHHOM) (GOpMyJT OpraHMIECKUX
BEIIIECTB.

OnpenensTh NPUHAICKHOCTD BEILIECTB
K OIPEICJICHHOMY KJIACCYy MO COCTaBY
Y CTPOCHUIO, HA3BIBATh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MIPUBOJINTH TPUBHAIbHBIC HA3BAHUS
OTJICJILHBIX MPEJICTaBUTEICH.
XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHNe, PU3NIECKUEC U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOJTYYCHHS TUITMYHBIX
MPEeICTABUTEIICH a30TCOIepKAIAX
COeMHECHUH (METHUIIaMHUHA, TJIUIINHA,
OCKOB).
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OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; OSICHATh
Ha IpUMepax 3HaueHue OEJIKOB

JUTsL OpraHr3Ma 4YesloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OTMCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMOoCTOSITeNTbHO TUIAHUPOBATh U
OCYIIECTBJIATH CBOIO IO3HABATEIIHHYIO
NeSTEeNbHOCTD; MPUHUMATh aKTUBHOE
ydacTHE B TPYIIOBON ydeOHOM
NEeATEIbHOCTH

Hroro no pasgeny

3

Pa3znes. 5. BbICOKOMOJIEKYJISIpHbIE COeINHEHNsI

5.1

[Imactmaccael.
Kayuyku. Boiokna

2

OCHOBHbIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MTOJIUMEPU3ALUU, CPEIHSIA
MoJsieKyssipHast Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN — MOJMMEPU3ALUs U
MTOJIMKOHICHCAIUSL.

[Inactmacchl (OJIMATUIIEH,
MOJIMIPONUJICH, MOTUBUHUIXIIOPH]I,
nonuctupon). HatypanbHbiii

Y CHHTETUYECKUE KaydyKH

BnaneTs n3ydaeMbIMH XUMHUYECKUMHU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4aeMbIX MIOHATUU U PUMEHSTh 3TH
MOHATHS MIPU ONMUCAHUM COCTaBa

Y CTPOCHUS BICOKOMOJICKYIISIPHBIX
OPTaHUYECKHUX BEIIECTB,

JIJ1s1 OOBSICHEHHS OT/ICJIbHBIX (PaKTOB

U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JIISL COCTABJICHUS CTPYKTYPHBIX (popmyi
BEILIECTB U YPABHEHHM peaKIui
MOJTMMEPU3AIINH U TTOJTUKOHASHCAITUH.
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(OyTanMeHOBBIH, XJIOPOIIPEHOBBIN

U U30IpEeHOBbIN). BosiokHa:
HaTypaJIbHbIC (XJIOTOK, IEPCTh, IIEJK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTeTUUECKHe (KanpoH

Y JJaBCaH).

IKCNepUMEHTAIbHbIE METOAbI
H3y4YeHHUs BelleCTB M UX NMpeBpalleHmii:
e JleMOHCTpanuu:

] o3HaKomIIEHHE C 00pa3IaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IacTMace, KayqyKoB

OnuceBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Han0oJiee pacIpOCTPAaHEHHBIX BUIOB
IJ1aCTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3JINYHBIX OTPACIAX.
Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OIIMCBHIBATh IEMOHCTPALMOHHBII
HKCIIEPUMEHT

Hroro no pazaeny 2
OBUHIEE KOJIMYECTBO 34
YACOBIIO

IMPOT'PAMME
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11 KJIACC

Haumenosanue
pa3ziesioB U TeM
y4eOHOro mpemMeTa

No
i\t

KomnnuectBo
YacoB

IIporpammHoOe conepxaHue

OCHOBHBIC BUIBI ICATCITLHOCTH
oOy4Jaronuxcs

Pa3nen 1. TeopeTuueckne 0CHOBBI XMMUH

1.1 | CtpoeHue aTOMOB.
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CHUCTEMa XUMUYECKUX
3JIEMEHTOB

J1.. MenneneeBa

3

Xumuueckui ssieMenT. Atom. CocTaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J109Ka. DHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTel. OcobeHHOCTH
pacrpeiesIeHUsI JICKTPOHOB

0 OPOUTAIISIM B aTOMaX MaJIbIX

¥ OOJIBIITUX MEPUO0B. DIIEKTPOHHAS
KOH(UTYypaIus aToMOB.
[lepnonuueckuii 3aKOH

u HepI/IOI[I/ILIGCKaH CUCTEMA XUMHNUYCCKUX

sanemenToB JI. . Menpaeneena.
CBs3b IEPUOUUECKOTO 3aKOHA

u [leppognueckor CUCTEMbI XUMHYECKUX

AJIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHHS ATOMOB. 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XUMHYECKHUX

AJIIEMEHTOB M 00pa3yeMbIX UMU IIPOCTHIX

" CJIOJKHBIX BCHICCTB II0 I'pYyIIIIaM

" IICpUoaaM. 3HaueHUEe NEPUOAUICCKOIO

3aKOHAa U CUCTCMbI XUMHNYCCKHNX

PackpriBaTh CMBICI H3y4aeMBbIX
MOHSTUH (BBISBIIATH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBICI IEPUOUUECKOTO
3akoHa JI. 1. Mennaeneena

U IEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOLLYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
GyHKIHIH.

XapakTepu30BaTh FIEKTPOHHOE
CTPOECHHE aTOMOB XUMUYECKUX
anemMeHTOB 1-4 nepuo 0B, UCTIONB3Ys
HOHATHSA S-, P-, d-37EKTPOHHBIC
opOUTANIN, YPHEPTETUUECKIE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COEAUHEHUM

1o NMepuoJaM U rpymnmam
[Teproan4yeckoi CHCTEMBI

J1. 1. MenneneeBa
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aneMmeHToB J[.1. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BeleCTB U UX MPeBpPallleHUii:
e JleMoHCTpanuu:

Buast Tabnui «llepuonnueckas

CHCTEMa XUMHUUYECKUX IJIEMEHTOB

JI.1. MenpaeneeBa»

1.2

CrtpoeHue BemecTsa.
MHoroobpasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUUYECKasl CBA3b.
Bupsl (koBaneHTHas: HEMOJISIPHAS

Y TIOJISIpHAsl, MOHHAs, METAJUTMYECKAas )

Y MEXaHU3MbI 00pa30BaHMS XUMHUECKOMN
cBs131 (0OMEHHBIN U JOHOPHO-
aKIenTopHbiii). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTpOOTpUIATENBHOCTh. CTENEHb
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemecrBa MoJIEKyISIpHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHMUSL.

3aKOH OCTOSIHCTBA COCTaBa BEIECTRA.
TUnbl KPUCTALTMYECKUX PEIIETOK

Y CBOMCTBA BEIIIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnable pacTBOphl. KosnuecTBEHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
JIOJISl BEIIIECTBA B PacTBOPE).
Knaccudukanms HeopraHu4ecKux

PackpriBaTh CMBICT U3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIC
MIPU3HAKK) U IPUMEHSATD 3TH TIOHSTHS
IIPU OMKMCAHUU COCTaBa M CTPOSHUS
BEIISCTB, JUIS1 OOBSICHEHUS OTIEIIbHBIX
(haKTOB U SBJICHUM.

OnpeaensaTs BUABI XUMUICCKON CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOAOPOIHOM)

B COCJIMHCHUSX; TUIT KPUCTAIUTMNICCKON
peIIEeTKH KOHKPETHOTO BEIIECTRA.
OrnpeniensTh BaJICHTHOCTD U CTETICHb
OKHMCJICHUSI XUMHYECKHX 3JICMECHTOB

B COCJIMHECHUSX PA3JIMYHOIO COCTaBa.
[TpoBOAMTE BEIYMCICHUS

C HCITOJIb30BaHUEM ITOHIATHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPEY.

Bnangers n3ydyaeMbpIMH XUMHAYECKUMHU
MTOHATHSIMHU.
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coequHenuii. Homenkiarypa
HEOPraHWYECKUX BEIIECTB.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BeleCTB U UX MPeBpPallleHUii:
e JleMoHCTpanuu:

[] MOaenu KpUCTaUIMYECKUX PEIIETOK.

e PacueTrHnle 3a/1a4u:

[] pacueTsl ¢ UCTIOJIL30BAHUEM TTOHSTUSA
«MaccoBas 10J11 PACTBOPEHHOT O
BCII[ECTBA»

1.3

XUMHUYECKHUE
peakuuu

Xumuueckast peakius. Knaccudukarms
XUMHYECKUX PEeaKIuil B HEOPraHMYECKOM
Y OPraHUYeCKOW XUMUU. 3aKOH
COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHUS U NPEBPAIECHUS SHEPTUU
IPU XUMUYECKUX PEAKIUIX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh

OT Pa3IUYHBIX (AKTOPOB.

OO6patumMeble peakiui. XUMHYECKOe
paBHOBecue. DaKTOPHI, BIUSIIONINE

Ha COCTOSTHUE XUMHYECKOTO
paBHOBECHSI.

[Tpunumn Jle [latense.
DNEKTPOIUTHYECKAS TUCCOIHAITHS.
CuibHBIC B CTTA0BIC AJICKTPOIUTHIL.
Cpena BOIHBIX PACTBOPOB BEIIIECTB:
KHCTasi, HeUTpaabHas, meaodHasl.

OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU PEAKIIUHU OT Pa3IMUHBIX
(baxkTopoB.

OnpenensaTs XapakTep CMENICHUS
XUMHUUYECKOTO PaBHOBECHS

B 3aBUCMMOCTH OT BHEIIIHETO
BozneiicTBus (mpuniun Jle [llatense).
CocTaBisiTh ypaBHEHUS pPEaKIU
PAa3IMYHBIX TUIIOB; TTOJIHBIC

Y COKpAIlCHHbIC YPAaBHEHUSI peaKIuid
WOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS,
IIPA KOTOPBIX 3TH PEAKIUU UTYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METObI TTO3HAHUS — IPOBEICHNUE,
HaOJII0/ICHUE U ONTUCAHNE XUMHUUECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIC

1 1aOOPATOPHBIC ONBITHI, TPAKTHUSCKUE
paboThI): IO OTPEETICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILECTB, PEAKLINN
HOHHOTO 0OMEHA, BIUSHUIO PAa3IUYHbBIX
(baKkTOpOB Ha CKOPOCTH PEAKITHIA.
CrnenoBaTh MpaBujaM MoOJb30BaHUS
XUMHUYECKOU MOCYA0U 1 TabOpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBisiTh pe3yibTaThI
XUMHUYECKOT0 IKCIIEpUMEHTa B popme
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Bonopoanslii mokazatens (PH) pactsopa.
Peakimm nonHoro ooMeHa

B OpPraHMUYE€CKOU U HEOPraHUYECKOU
XHUMUH.
OKMCIUTEILHO-BOCCTAHOBUTEILHBIC
peakiuu. [TousiTue 00 AyIeKTpoOIU3E
pacIuiaBoB U pacTBOPOB COJIEH.
[IpuMmeHenue aexkTponusa.
JKCIepUMEHTAJIbHbIE METOAbI
U3yYeHHsl BeleCTB U UX MpeBpPallleHHii:
e JleMoHCTpanuu:

[] paznoxkeHue nepokcuaa Boaopoia

B IPUCYTCTBUM KaTaIu3aTopa.

e JlaGopaTopHBIE OMBITHI:

— MPOBEJCHUE PEAKIIUN HOHHOTO
oOMeHa;

— ONpeesIeHUE CPe/ibl paCTBOPOB
BEIIECTB C TOMOIIBIO YHUBEPCATIBHOTO
WHIUKATOPA.

e [IpakTyeckue pabOTHI:

Ne 1. BriusiHue pa3nudHbix GakToOpoB

Ha CKOPOCTh XUMHUYECKOU PEaKIIUH.

e PacueTHrble 3aga4n:

[] pacyeTsl 110 ypaBHEHUSIM XUMHYECKUX
peaKkiuii, B TOM YUCIIe
TEPMOXUMHYECKHE PACUETHI

3aIMCH YPABHEHUH COOTBETCTBYIOIINAX
peaKkuuii 1 AenaTh BBIBOJBI HA UX
OCHOBE.

[IpoBOAUTH BHIUUCICHUS

110 YPABHEHUSIM XUMHUECKUX PEAKIUN,
B TOM YHCJIE TEPMOXUMUYECKUE
pacyeTsl

Hroro nmo pasgeay

13
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Pa3nen 2. Heoprannueckasi Xumus

2.1

MeTtamibst

6

Meramisl. [TonoxeHne MeTauioB

B [leproanyeckon cucTteMe XMuMHUYECKUX
3JIEMEHTOB.

Oco06eHHOCTH CTPOCHUS DJIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mue puznueckue cBOMCTBRA
METAJLIOB.

[IpuMeHeHue MeTaIoB B OBITY, IPUPOJIC
u TexHuke. CrijiaBbl METAJJIOB.
DIEKTPOXUMUYECKUIN P HAPSHKEHU I
MeTautoB. O01re crnocoObl MOTyYeHUs
MetauioB. Koppo3us Metasnios.
Crioco0bl 3a1UTHl OT KOPPO3UH.
OO611ast XapaKTepUCTUKA METAIIIOB
rinaBHbIX oarpynn (IA-rpynna,
ITA-rpynna) [Teproandeckoil CUCTEMBI
XUMUYECKUX PJIEMEHTOB.

AmoMunuii. AMGOTEepHbIE CBONCTBA
OKCHJIa U TUIPOKCU/IA aTTFOMUHUSI.
OO6mr1ast XapaKTepUCTUKA METAILTIOB
no6ouHbIx noarpymn (b-rpymnm)
[Teproauyueckoi CUCTEMBI

XUMUYECKUX PJIEMEHTOB: ME/Ib,

IIUHK, XPOM, KEeJe30.

Baxwuelime coefuHeHUST METAJIIIOB
(OKCHIBI, THAPOKCHU/IBI, COJIN).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIEATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITh 3TH TOHITHUS
MIPY OMKUCAHUU COCTaBA U CTPOCHUS
BEILIECTB, /ISl 00OBSICHEHUSI OTACIBHBIX
(GhaKTOB U SIBJICHUM.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COCIMHEHUM C YUYETOM
CTPOCHUS UX AaTOMOB U MOJIOKEHHUS

B [lepnoanueckoii cucreme
XUMHUYECKHUX 2JIEMEHTOB

1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA METAJUIOB, UX
BAKHEUIIMX COCAUHEHH M, TOATBEPKAAs
3TO OMMUCAaHHUE IPUMEPAMU YPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
pEeaKLnii; TPUMEHEHHUE METAILIOB

B PA3JIMYHBIX 00JIACTSX, a TAKKE
VICTIOJIb30BAHUE UX IS CO3/1aHUS
COBPEMEHHBIX MAaTEPUAJIOB

Y TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIUTH METAIITIOB
OT KOPPO3UH.

PackppIBaTh CyIIHOCTh OKHUCIIUTEIIBHO-
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JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BeleCTB U UX MPeBpallleHUii:
e JlemoHCcTpanuu:

[ xomnexkusa «MeTaibl U CILIaBb».
e JlaGopaTopHBIE OMBITHI:

— B3aUMOJICMCTBUE THAPOKCHIA
AJIOMUHHUS C PAaCTBOPAMU KUCIIOT

U 1IEJI0YCH;

— KA4E€CTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

o [IpakTyeckue pabOTHI:

Ne 2. Pemienue axcrepuMeHTaIbHBIX
3a1a4 1o treMe «MeTtaib.

e PacueTHble 3a1aun:
] pacueTsl Macchl (0OBeMa, KOJIMYECTBA

BEIIIECTBA) MPOYKTa PEAKINH, €CIIU
OJTHO M3 BEIIECTB JIaHO B BUJEC PacTBOPA
C OIPEAECICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIILHBIX pEaKIUN
IIOCPEACTBOM COCTaBJICHHUS
AIIEKTPOHHOT0 OajaHca 3TUX peaKIui.
IIpoBoauTH peakuuu,
MOATBEPKIAOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacmno3HaBaTh ONMBITHBIM MTYTEM HOHBI
METAaJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHHE U OITUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

U 1a00paTOPHBIE OMBITHI, TPAKTHUECKHE
paboThI).

[IpeacTaBnsATh pe3yJbTaThl
XUMHYECKOTO dKCIIEpUMEHTA B (hopme
3aIlUCHU YPAaBHEHUN COOTBETCTBYIOIINX
pEaKUMii U JeJaTh BBIBOAbI HA UX
OCHOBE.

CrnenoBath MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYA0U 1 TabOpaTOPHBIM
000py1IOBaHUEM.

[IpoBOAWTH BBIUUCICHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUH.
CamMOCTOSITENBHO TJIAHUPOBATH

Y OCYLIECTBIIATH CBOKO IIO3HABATEIIBHYIO
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NEATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B rPYIIOBON yueOHOM
NEATEIIBHOCTH

2.2

HemeTtamb:

Hemetamnel. [lonoxeHne HEeMETaI0B
B [lepuoanueckoii cucteMe XUMUYECKUX
aneMmeHToB [[.J1. MeHneneeBa

U OCOOCHHOCTH CTPOEHUS aTOMOB.
duU3UUECKUE CBONCTBA HEMETAJIJIOB.
ANIOTpOIHS HEMETAUIOB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaepoa).
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJUIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcuIbl HEeMETAJIIOB.
Kucnopoacoaepxaiue KUCIOTHI.
Bogopoansie coequHeHUs

HEMETAJLJIOB.

JKcnepuMeHTAIbHbIE METOAbI
U3Y4YeHHUS BelIeCTB

U UX [PeBpPalllCeHUN:

e JleMoHCTpanuu:

— 00pa3iibl HEMETAILJIOB;

— B3aMMO/JICMCTBHE MEJIU C a30THOU
KHUCJIOTOU Pa3INYHON KOHICHTPAIUH.

e JlaGopaTopHbIE OMBITHI:

[] Ka4YeCTBEHHBIE PEAKIIMU HA AHUOHBI
1 KaTHOH aMMOHHUSI.

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSATUHN (BBIJEATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITh 9TH TTOHSATHUS
MIPY OMKUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, IS 00BICHEHHS OTACIbHBIX
(haKTOB U SBJICHUM.

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJIIOB

Y UX COCIMHEHUN C YYETOM CTPOECHUS
UX aTOMOB H ITOJIOKECHHUS

B [lepnoanueckoii cucreme
XHUMHYECKHUX DJIEMEHTOB

J. Y. Menneneena.

XapakTepu3oBarTh (OMUCHIBATH) OOIIHE
XHMHUYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEUIIIMX COEMHEHH M, TOATBEPKAas
ATO OMHUCAHME IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUUYECKUX
pEaKIuu.

XapakTepu3oBaTh BIUSIHUE HEMETAJIJIOB
1 UX COCIMHEHHUHN Ha KUBBIC
OpTaHU3MBbI;, OTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTIX MPAKTUUECKON
JICATEIIbHOCTH YEJIOBEKA.
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e [IpakTuueckue paboThI:

Ne 3. Pemenue skcriepuMeHTalbHbIX
3azay 1o reMe «Hemerauibny.

e PacyeTrHble 3a1a4u:

[l pacueTsl MaccChl BELIECTBA

WK 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

Wi 00beMy OJIHOT'O U3 YYaCTBYIOLIUX
B PEaKIMU BEUIECTB; PACYETHl MACCHI
(oObema, KOJIMYEeCTBa BEIECTBA)
MPOJYKTOB PEaKINH, €CIIU OJTHO

U3 BEUIECTB UMEET IPUMECU

2.3

CBs13b
HEOPraHUYECKUX
1 OpraHUYeCKuX
BEIIECTB

Heoprannueckue u opraHu4ecKue
KucioTel. Heopranmueckune

¥ OPTaHUYeCKHE OCHOBAHMSI.
AM@oTepHBIC HEOPraHUUECKUE

Y OPTaHUYECKUE COCAMHCHUS.
['eneTnueckast CBA3b HEOPTaHUIECKHUX
Y OPTaHMYECKHUX BEIECTB

[ToaTBepkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXKIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUH
COOTBETCTBYIOLINX XUMHUUYECKUX
peaKIuu.

PackpbIBaTh CYIIHOCTH OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKIIUM.
[IpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XaPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BEIIECTB,
pacrno3HaBaTh OINBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOLINE B BOAHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHUS — IIPOBEECHHUE,
HaOJII0/ICHIE U OIMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTHIECKUE
padoThI).

[IpencraBnsaTh pe3yabTaThl
XMMHYECKOTO dKCTIIEpUMEHTa B hopMme
3aIMCH YPAaBHEHUHN COOTBETCTBYIOIINX
pEaKUMil U AeTaTh BRIBOAbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOUN MOCy 101 1 1a00paTOpHBIM
000pyI0OBaHUEM.

[IpoBONTH BBIUUCIEHUS

10 YPABHEHMSIM XUMHUUYECKUX PEaKIUH.
CaMocCTOSATENBHO TUIAHUPOBATH

Y OCYILIECTBIISATH CBOIO IIO3HABATENbHYIO
NEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBOIN yueOHOM
NEeATEIbHOCTH

Hroro nmo pasaeny 17
Pa3nena 3. Xumud M ;Ku3Hb
3.1. | Xumus 1 )Ku3Hb 4 Pouss xuMuu B 00ecrieyeHun PackpbIBaTh pOJIb XUMUU B PEIIICHUN

AKOJIOTUYECKOM, YHEPreTUYECKON

Y MMHUIIEBOW O€301TaCHOCTH, PA3BUTHH
MeauiuHbl. [ToHsITHE 0 HAYyYHBIX
METO/1aX MO3HAHUS BEIIECTB

Y XUMHUYECKHUX PEaAKLUU.
[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIMIIAX POMBIIIJICHHOTO TOJTYUYeHUS
BOKHEHIINX BEIIECTB (Ha IpUMepax
MPOU3BOJICTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METaHOJIA).

UenoBek B MUPE BEIIECTB, MAaTEPHAJIOB
U XUMHUYECKHUX PEaKIIN: XUMUS

Y 3JI0POBbE YEJIOBEKA; MPaBUja
HCITOJIb30BAaHUS JICKAPCTBEHHBIX

YHEPTreTUUYECKUX, CHIPHEBBIX
U DKOJIOTUYECKHUX MPOoOIeM
YeJI0BEYECTBA, ONTMCHIBATH OCHOBHBIC
HAIPABJICHUS PA3BUTHS XUMHYECKON
HAYKU U TEXHOJIOTHH.

[TpumenHsTH IpaBMiIa 6€30MaCHOTO
oOpaleHus ¢ BEIIeCTBAMH,
UCIOJIb3yeMbIMU B TIOBCETHEBHON
YKU3HHU, TIpaBUiIa TIOBEICHUS B IIEIISIX
cOepeKeHUS 30POBbsI U OKPYKAIOIIEH
MPUPOJTHON CPEIbl; MOHUMATh BPE.l
(omacHOCTH) BO3/ICHCTBUS HA )KUBBIC
OpTraHU3MEbI ONIPECIICHHBIX BEIICCTB
cMbica nokaszarens [IJIK, nosicHsITh
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npenapaToB; IpaBuia 6€30MacHOro
MCTIOJIH30BaHUs IPENapaToB OBITOBOM
XMMHH B TTOBCETHEBHOM KU3HMU.
brITOBas xuMHUUECKas rpaMOTHOCTD

Ha MpUMepax crmocoObl YMEHBIIECHUS
U TIPEIOTBPAILICHUS UX BPEITHOTO
BO3JCHCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OILICHUBATh MH(POPMAIIHIO, CBI3aHHYO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIUSTHUEM Ha COCTOSTHUE OKPYIKAIOIICH
Cpeabl.

Hcnonb30BaTh MOJTYYCHHBIC 3HAHUS

U TIpejicTaBieHus o chepax
NEeATETBHOCTH, CBI3aHHBIX C HAYKOM
U COBPEMEHHBIMH TEXHOJOTUAMH, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BBIOOpE
cBoel Oynyriei mpodeccuoHanIbHON
JESITEIIbHOCTH.

[TpuHuMaTh yyactue B 00CYXKICHUH
npo0JieM XUMHUYECKON B DKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIemMe
U TpeJiaraTh BO3MOKHBIC TTyTH €€
peIIeHHs

Hroro mo pasaeiny 4
OBUIEE KOJIMYECTBO 34
YACOBIIO

INPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC

KoanuyecTBo yacoB

Ne Tema ypoka KonTposabHbie
n/n Bcero IIpakTnuyeckune padorTnl
padoTbI
1 [Ipenmer oprannueckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 1
3HaYEHUE
9 Teopus crpoeHust opranndeckux coequHenuii A. M. byrneposa, 1
€€ OCHOBHBIE TIOJIOKEHUS
[IpencraBienue o Ki1accuukay OpraHnYecKuX BEIIECTB.
3 Howmenknarypa (cucremMarndeckas) U TpUBHAJIbHBIE Ha3BaHUS 1
OpraHMYECKUX BEIEeCTB
4 CraproBasi KOHTPOJIbHAsi padoTa 1 1
5 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHICCKUIN PsiT 1
6 MertaH 1 3TaH — TPOCTEUIINE TIPEACTABUTENH aJTKAHOB 1
7 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA. DTieH. [Iponuien 1
8 [Ipaktrueckas padota Ne 1. «[lomyueHue sTuIeHa U U3y4CHUE 1 1
€ro CBOMCTB»
9 Ankanguensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue 1
CUHTETHYECKOTO KaydyyKa 1 Pe3UHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOCHHUSI, TOMOJIOTUYECKUIN 1
pAal. ALIETUIEH — NPOCTEUIINI TPeACTaBUTENb AJIKHHOB
11 Boruncnenus no ypaBHEHUIO XUMHUYECKON pEeaKIIUU 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB
13 ['eneTnueckas CBsI3b yriaeBOJOPOJOB, IPUHAICKAIUX K 1
Pa3IUYHBIM KJIaccaM
14 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB: IPUPOIAHBIN Ta3 U 1
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MOTTYTHBIE HE(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ epepadoTKU

[IpupoaHbIE UICTOYHUKH YIIIEBOIOPOAOB: IPUPOAHBIN I'a3 U

15 MOMyTHBIC He(TSAHBIC Ta3bl, He()Th U MPOJYKTHI €€ TiepepaboTKu

16 [IpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJI U ATAHOJL
Bopoponnas cBs3b

17 MHOTr0oaToMHbIE CIUPTHI: ATUICHTITUKOIb U TIUIEPUH

18 @DeHoI: CTPOEHHE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOMCTBA, IPUMEHEHNE

19 Anpaerunpl: GOpMaNbACTH U alleTATbIETHA. ATIETOH

20 OHOOCHOBHBIE TIpE/IeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS
U YKCyCHast

21 [IpakTrueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM
KHCJIOTEI»

99 CreaprHOBas M OJICMHOBAs KUCJIOTHI, KaK MPEICTaBUTETN
BBICIITUX KaPOOHOBBIX KHCIIOT

93 Mpbuta Kak COJTM BBICITUX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE
JNIEUCTBUE

24 CrnosxHbIe 3(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
IM'aaponus cinokHbIX 3(hUpOB

25 JKupsl: ruiponns, MpuMEeHEeHHE, OMOJIOTHYECKas POJIb )KUPOB

26 VYrieBoapl: cocTaB, Kiaccudukamnus. BakHeime
MIPEJICTaBUTENHN: TITI0K03a, PPYKTO3a, caxapo3a

27 Kpaxman u nemntonosa kak NpupoJHble MOJUMEPbI

28 AMMWHBI: METHJIAMHWH U aHWJINH

29 AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OPraHUYECKUE COSTUHEHUS,
HX OMoJIornYecKoe 3HaueHue. Ilenruapl

30 benku kak npupoAHbIE BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS
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31 OcHOBHBIE IOHATHSA XUMHUH BHICOKOMOJIEKYJIIPHBIX COEIMHEHUI. 1
39 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COECMHEHUM. 1
[InacTmaccel, KaydyKd, BOJIOKHA
33 CrangapTU3UpOBaHHAS MMCbMEHHAs padoTa
34 AHanu3 cTaHAapTU3MPOBAHHOW MUCHMEHHOW PaOOTHI.
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 34
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IHoypounoe mnanuposanue 11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJibHBbIE

Bcero
padoTbl

IIpakTHYeckue
padoThI

DJeKTpoHHbIe HN(POBBIe 00pa3oBaTebHbIE PecypChl

XUMUYECKUHN PJIEMEHT.
ATOM. DIEKTpOHHAS
KOH(Uryparus aToMoB

bu6mmoreka [IOK https://m.edsoo.ru

[Ipezentanus (MH®OYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypoxk
(Lludposas 6udnnoreka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article Buaeoypok:
http://school-collection.edu.ru/ Ypoxk (SKmnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217 Buneoypok
(UnaTepypoxk): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypox (POI):
https://resh.edu.ru/subject/lesson/6149/

[Tepuoandeckuii 3aKOH 1
[Tepuoaunueckas cucrema
XUMHYECKUX AJIIEMEHTOB
. . MenaeneeBa, ux
CBSA3b C COBPEMEHHON
TEOpUEH CTPOEHHUS aTOMOB

bu6mmoreka [{OK https://m.edsoo.ru

Ypok (AKmacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov-_-6948490 Ilpe3enTamus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-

5494709.html Ypok (Ludposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Buneoypox: http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
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https://m.edsoo.ru/
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://m.edsoo.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma

3aKOHOMEPHOCTHU

U3MEHEHHUS CBOMCTB Bubmuoreka LIOK https://m.edsoo.ru

XUMUYECKHUX DJIEMEHTOB U VYpox (SIKacc):https://www.yaklass.ru/p/himija/11-

UX COCAMHEHHUH 110 klass/osnovnye-poniatiia-i-zakony-khimii-

IPYIIIAM U IEPHOIAM. 6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
T — 1 soedinenii-po-perioda_-6957324 IMpe3eHTarust

(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-

NEPUOAUYCCKOro 3aKOHa 1

CHCTEMBI XUMITICCKIX 1400406.html Ypoxk (Llugposas

snementos JI.1. oubnnoTeka):https://app.onlineschool-1.ru/11-
MeHieneeBa B pa3BUTHH klass/himiya/periodicheskaya-sistema-himichesk/article
HayKH

BxonHast KOHTpoIbHAS bubnuoteka [{OK https://m.edsoo.ru

paborta L !
[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
CTpOcHHe BeLeCTBA. obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-
XuMuIeCKast CBSI3b, €& veschestva-klass-497723.html Buneoypox:http://school-
BHJIBL. MEXAHU3MbL 1 collection.edu.ru/
’ . Ypox(PBII):https://resh.edu.ru/subject/lesson/5911/
06p330BaHI/IH KOBAJICHTHOU
(Buneoypox
cBs3u. Bozopoanas cBsi3b (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
gibridizatsii
[Ipe3enTanus
BanenTHOCTE. (MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-
DNEeKTPOOTPHUIIATENHHOCT. himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
o —— okisleniya-282695.html Buneoypox: http://school-
1 collection.edu.ru/

BemectBa MOJICKYJIAPHOTO
U HCMOJICKYIISIPHOTO

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-
CTpOCHHUA vozmozhnosti-atomov-6939437 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-



https://m.edsoo.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://m.edsoo.ru/
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov

klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
vozmozhnosti-atomov-himicheskih-elementov Ypok
(PDII):https://resh.edu.ru/subject/lesson/6332/

[TonaTHe 0 AUCIIEPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BelecTsa
B pacTBOpe

[Ipesenranus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-

temu-dispersnie-sistemi-klass-3453293.html Buneoypok:
http://school-collection.edu.ru/
Ypox(SIKnace):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-
6980590 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-sistemy-sposoby-
vyrazheniya-kontsentratsii Ypok (L{udposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypox
(POIII):https://resh.edu.ru/subject/lesson/4939/

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
COECIUHEHU.
I'eneTnueckas cBSI3b
HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

Bugeoypox: http://school-collection.edu.ru/ TTpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

Knaccuduxkanus
XUMHYECKUX PEaKIInii B
HEOPraHUYECKOH U
OpraHNYECKON XUMUHU.
3aK0H COXpaHEHHs MacChl
BEIIECTB; 3aKOH
COXpaHEHUS U

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypox:http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Buneoypok
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https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

IIpEBpALICHUS SJHEPTUU
IIPU XUMUYECKUX
peakumsx

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
VYpox (Lludposas 6ubimoteka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article

Ypox (PDI):https://resh.edu.ru/subject/lesson/4938/

CKOpOCTh peakIuu.

[IpesenTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypoxk: http://school-collection.edu.ru/
Ypox(SIKnace):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759

10 OOpaTumble peakIuu. Buneoypok
XUMHUYECKOE PABHOBECHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypoxk (Lludposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
[TpakTrueckas padota Ne TTpesenTays
11 1. «BrusiHHE pasinuYHbIX (MH®OVYPOK):https://infourok.ru/prezentaciya-uroka-himii-
(bakTOpPOB Ha CKOPOCTH v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
XUMUYECKOI peaKIum» 3516838.html BI/I,I[eoypOKZ http://school-collection.edu.ru/
9JI€KTpOJ'II/ITI/I‘IeCKa${ HpeBeHTaHI/IH
aucconmanus. [IoHsTHE O (MH®OVYPOK):https://infourok.ru/prezentaciya-
BOJIOPO/THOM TIOKa3aTeNe elektroliticheskaya-dissociaciya-klass-3049118.html
13 (pH) pactsopa. Peaxiun Buneoypox: http://school-collection.edu.ru/

HOHHOI'O 0OOMEHa.

FI/I,[[pOJ'II/B OpTraHUYCCKUX U

HCOPraHNYCCKUX BCIICCTB

(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-
vodorodnyi-pokazatel-ph-rastvora-7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
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https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
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https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

OKHUCIIMTEIBHO-
BOCCTAHOBHUTEIIHHBIE
peakuuu. [lonstre 06
AJIEKTPOJIH3E PACIUIABOB U
pacTBOPOB COJIEH

[Ipesenranus
(MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-
vosstanovitelnye reakcii_11_klass-481851.htm Buneoypoxk:
http://school-collection.edu.ru/ Ypox (Lludpoas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

MeTanisl, UX MOJIOXKECHUE
B [lepunoanueckon
CUCTEME XUMHUYECKUX
anemenToB 1. 1.

[Mpesenranus (MHOOYPOK):https://youtu.be/sLL30qu9gXc
Ypox(Sknace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-
svoistva-metallov-7183914 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

14 Menneneesa u - - .
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-
OCOOEHHOCTH CTPOEHHS chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-
aromoB. Oouue vl/elektroliz Ypox (Lludposas
(usnueckue cBoMcTBA oubimoTeka):https://app.onlineschool-1.ru/11-
METAaJIOB klass/himiya/metally/article
Ypox(PBII):https://resh.edu.ru/subject/lesson/4961/
CrnaBel METAJLIOB. Ipesentauus (MHOOYPOK):
15 DaeKTpOXMMHYECKUU PsijI https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
HAIPSHKCHUI METAIOB ryad-napryazhenij-metallov-4703809.html
Bungeoypox:http://school-collection.edu.ru/
. [Ipe3enTanus
XHMUeCKHE CBOHCTBA (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Ba)KHCHIIMX METaJLIOB temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
1€ (maTpwmid, Kanui, KaabLUH, Buneoypok: http://school-collection.edu.ru/

MarHuii, aTroMUHUI) U UX
COEIMHEHUI

Ypoxk(SKnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-ia-iiia-grupp-7183916
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http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://youtu.be/sLL3Oqu9gXc
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916

Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/che
mistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-schelochnozemelnye-metally-

alyumini

XUMHYECKHE CBOUCTBA
XpoMa, MeJT U UX
COEeIUHEHUN

[pesentamus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html
Buneoypox:http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally

VYpoxk (SIKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-
7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/med-i-ee-soedineniia-7224310

18

XUMHUYECKHE CBOUCTBA
LIMHKa, JKeJIe3a U UX
COEOUHEHUN

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/material.htmI?mid=35890
Ypok (AKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/tcink-i-ego-soedineniia-7224311
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally Ypox
(POII):https://resh.edu.ru/subject/lesson/3534/

[TpakTuueckas pabota Ne
2. "Pemienue
AKCIIEPUMEHTAIIbHBIX

VYpoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-

ekspierimiental-nykh-zadach-po-tiemie-mietally
Buneoypox:http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
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https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/

3a7a4 [0 TEME
«Metamae»"

Hemerannsl, ux
I0JIOKEHUE B
[Iepunoaunueckoii cucreme

IIpesenranus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buxeoypox:http://school-
collection.edu.ru/
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/che

2( XMMUYECKHX DJIEMCHTOB . . . .

L 1. Meryeneesa i m_|st_rv/9-k_lass/h|m|va-nemetalIov/stroenle-atomov-|-svovstva-
himicheskih-elementov-nemetallov Ypok (L{udposas

0COOCHHOCTH CTPOCHHUS oubnnoreka):https://app.onlineschool-1.ru/11-

aTOMOB klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/

. IIpe3enTanms
Dusieckue CBOKCTBA (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
HEMETAJIIOB. AJUIOTPOIIHS nemetalli-klass-2669698.html Buxeoypox:http://school-
21 wuemeraioB (Ha mpuMepe collection.edu.ru/

KHCJIOPOa, CEPBI, VYpox (Lludposas 6ubnmmoTeka):https://app.onlineschool-

dochopa u yriepona) 1.ru/11-klass/himiya/nemetally/article Ypox
(PDIII):https://resh.edu.ru/subject/lesson/5939/
[Ipe3enTanus

5 (MH®OVYPOK):https://infourok.ru/prezentaciya-po-teme-
XHUMHYECKHE CBOHCTBA galogeni-3923340.html Bugeoypox:http://school-
22 TaJOreHOB, CEPHI M UX collection.edu.ru/

COeMHEHHH Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/vodorod-galogeny Ypox
[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-

XUMHYECKUE CBOHCTBA temu-azot-i-fosfor-6051540.html Bugeoypox:http://school-

23 asora, pocodpa u ux collection.edu.ru/

COEIMHEHUN

Ypoxk(SKJlace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-
gruppy-7265028
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http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
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https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028

XUMHYECKHE CBOUCTBA

[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html

24 yriepoja, KpeMHHS U UX Bupneoypox:http://school-collection.edu.ru/

COCIMHCHU I Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027

[IpuMeHeHNE BaKHEHIINX . . . .

o8 [MpesenTtarus :https://myslide.ru/presentation/primenenie-
J HEMETaAIOB U UX -
. nemetallov Buneoypox:http://school-collection.edu.ru/

COCANHCHUN

O06o06mmeHne

CHCTeMaTH3aIs 3HaHuIH

mo Teme «HemeTammby.

o6 Beorancnenus mo Pemry EI'D:https://ege.sdamgia.ru/

YPaBHEHHUSM XMMHUYCCKHX Buneoypox:http://school-collection.edu.ru/

peakuuii u

TEPMOXUMHUYCCKUC

pacy€Thl

[TpakTrueckas padota Ne

3. «Pemenue Ypoxk:https://multiurok.ru/files/reshenie-zadach-po-teme-

27 DSKCIePHUMEHTAIbHBIX metally-nemetally-11-klass.html Buaeoypox:http://school-
3aJ1a4 10 TEME collection.edu.ru/

"HemeTamn"»

Heoprauudeckue u VYpoxk (POIL):https://app.onlineschool-1.ru/11-

OPrAHHYECKHE KHCTOTHI. klass/hlm|va/n_eorqan|chesk|e-|-orqan|chesk|e3/art|cle

28 Heobramaeckie i https://app.onlineschool-1.ru/11-
p Klass/himiya/neorganicheskie-i-organicheskiel/article

OpraHHHCCKNC OCHOBAHMA Bueoypox:http://school-collection.edu.ru/

AmdboTepHbIe Buneoypox:http://school-coIlection._edu.ru/

2¢ Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chem

HCOPraHNn4CCKUucC u

istry/11-klass/himiya-11-klass-rudzitis-g-e# Ypok
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https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://myslide.ru/presentation/primenenie-nemetallov
https://myslide.ru/presentation/primenenie-nemetallov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
https://multiurok.ru/files/reshenie-zadach-po-teme-metally-nemetally-11-klass.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e

OpraHHYecKue (POII):https://resh.edu.ru/subject/lesson/4960/
COCAUHCHUA.
I'enermueckas CBA3b
HCOPraHNM4CCKUX U
OpraHn4eCKux BCUICCTB
Ponp xumuu B
obecreenmu § Buneoypoxk:http://school-collection.edu.ru/

3 JKOJIOTUYECKOM, 1 IIpesenrarus
SHEPIreTUYECKOM U (MH®OVYPOK):https://infourok.ru/prezentaciya-po-teme-
HIIEBOH GE30IaCHOCTH, himiya-ekologiya-zdorove-3157847.html
Pa3BUTUH MCIUTTHUHEBI
[IpencraBnenus 06 oOmmMX
nyfHHx NPUHIIATIAX " Ypok (HI/I(i)pOB.aSI.6I/I6J'.II/I(?TeKa)IhttDSZ//aDD.OI:l|in€5ChOO|-

3] pOMBIILICHHOTO 1 1.ru_/ll-kla_ss/hlmlva/hlmlcheskava-tehnoloq|Va-

. proizvl/article Ypox
MOy SCHUA BAKHCHIIMX (POII):https://resh.edu.ru/subject/lesson/3514/
BEUICCTB
[Ipe3enTanus

3 HeroBek B MUpE BEIIECTB 1 (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-

1 MaTepHajoB himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html

31 CrannapTu3upoBaHHas 1 bubmuoreka LIOK https://m.edsoo.ru bubanorexa POILI
MUCbMEHHAas paboTa https://resh.edu.ru
Anaims . [Ipe3enTanus

3, ;Lﬁia:;:j;i(:ziﬁﬂ 1 (I./IH.CDO.YPOK):https:// infourok.ru/prezentaciya-na-temu-
Xinis 1 310poBbE h|m|va-|-zdorove-cheIoveka-803.499.html
qenoBeKa Buneoypox:http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO 34
YACOB 110 NIPOT'PAMME
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https://resh.edu.ru/subject/lesson/4960/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://m.edsoo.ru/
https://resh.edu.ru/
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
http://school-collection.edu.ru/

HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUSI

OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJJHET'O OBILIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 XUMHNHU

B denepanbHbIX W perMOHANBHBIX MPOIEAYpax OICHKH KadecTBa OOpa30BaHMS
UCIIOb3YyeTCsl MepeueHb (KoAu(pUKaToOp) paclpeiesIeHHbIX M0 KJjaccaM MPOBEPSIEMBbIX

TpeOboBaHUN K

pe3ysibTaTaM OCBOECHHS OCHOBHOW 00pa30BaTENbHOM IMPOrpaMMBbl

CpCaHCTO O6HICI‘O 06p330BaHI/I${ " 3JICMCHTOB COACPIKAHUA 110 XUMHUH.

10 KJIACC
IIpoBepsiemble TpeOOBaAHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NMPorpaMmablI
Kon [IpoBepsiemMble IPEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMBbl CpeTHETO 00111eT0 00pa30BaAHUS
pe3ynbTaTa
1 Teopernueckne OCHOBBI OPTaHUYECKON XUMHH
11 CdopMUpOBaHHOCTD MPEACTABICHUI O XMMHYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, POJIM XUMHUU B IO3HAHUH
SBIIGHUWA TPUPOIBI, B (POPMUPOBAHUU MBIILIIEHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIHMOHAJIBHOW T'PaMOTHOCTH, HEOOXOaUMOM
JUTSL peIlIeHUs] PAKTUYECKUX 3a/1ad U HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3I0POBbIO U IPUPOJHOM Cpee
1.2 Bnagenune cuCTeMONM XWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYACT:

OCHOBOIIOJIAraoIIKe MOHSATHUS (Mouekyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAasi Macca, MOJSIpPHBIA OOBEM, YIIEPOIHBIM CKEJET,
byHKIIMOHAIBHASL ~ TpyNma,  paadKal, HW30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUNA  PSiZl, TOMOJIOTH, YTJEBOJAOPOIbI, KHUCIOPOA-
U a30TCOEpIKaIINEe COSAMHEHMS, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, KUpPBI, OCIIKN), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMsI); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHUsI opraHudeckux BemectB A.M. Bytiepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3BIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHUSI O CBOWCTBaxX, COCTaBe, IMOJy4YeHHH U Oe30macHOM
UCIIOJIb30BAHUM  BAXXHEUIIMX HEOPraHUYECKUX U OPraHUYeCKUX
BEILECTB B OBITY U MPAKTUUECKOM JEATEIbHOCTH YEI0BEKA
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1.3

ChopMUpOBaHHOCT, YMEHUW BBISIBIATH XapaKTepHbIC MPU3HAKU
IOHATUW,  yCTAHABIMBATh WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUA NIPU OIMCAHUU COCTaBa, CTPOCHUA
Y NIPEBPALLIEHUN OPTAHUYECKUX COCTUHECHUN

14

CdopMUpPOBaHHOCTh YMEHHI MCIIOIB30BATh XUMUUYECKYIO CHMBOJIMKY
JUTSL COCTAaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpalieHHON) (OopMyT OpraHMYEeCKUX BEIIECTB M ypaBHEHUM
XAMHYECKUX  PEaKIWi,  W3TOTABIMBATH  MOJEIH  MOJCKYI
OpraHUYECKUX BEIIECTB JUISI WJUTFOCTPAIlMM HMX XHMHYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpOBaHHOCTh YMEHHW YCTAaHABJIMBAaTh IPUHAIJICKHOCTD
W3YYCHHBIX OPraHMYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHUIO
K OmpeAeNieHHOMY Kiaccy (Tpymme) COeAMHEHUH (YTiIeBOJOPOIH,
KHCJIOPOJ, M a30TCOJEPIKAIIUE COCTUHCHUSI, BBICOKOMOJICKYIISPHBIC
COCIMHCHHMS), JaBaTh WM  Ha3BaHUSA 10  CHCTEMAaTHYECKOU
Homenkiarype (IUPAC)

15

C(l)OpMI/IpOBaHHOCTI) YMCHUA OIIPCACIIATH BUIbI XUMHUYECKOU CBS3H
B OPTaHUYCCKUX COCINHCHUAX (OI[I/IHapHBIe )51 KpaTHBIG:)

1.6

CopMUpOBaHHOCTh YMEHHUS TNPUMEHSTH: TOJOXKEHUS TEOpUHU
CTpoeHusi oprannyeckux Bemiects A.M. byTiepoBa st oObsicHeHus
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUSI MACChl BEIIECTB

VYrnesogoponsl.  Kuciopomconmepkamue W a30TCoAepIKaline
OpraHu4ecKue coenHeHus. BoICOKOMONIEKYIsIpHBIE COSTMHEHUS

2.1

CdopMHUPOBaHHOCT, YMEHUHM TPHUBOJAUTH TPUBHAIBHBIC HA3BaHUS
OTJICNIbHBIX OPTaHWYECKUX BEIIECTB (ITHIICH, MPOIUJIEH, alleTHIICH,
ATUJICHTIIMKONb, TIHMICPHUH, (PeHos, dhopManbAeTHa, aleTaabIerul,
MypaBbHHAsl KHUCJIOTA, YKCyCHas KHCJIOTa, OJEUHOBAasi KHUCJIOTA,
CTeapuHOBas KHCJIOTa, TIIFOKO3a, (PYKTO3a, Kpaxmal, IIeJUII0JI03a,
TJTUIIMH)

2.2

CdopMHUPOBaHHOCT, YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHUE,
bU3MYeCKHe W XUMHUYECKHE CBOMCTBA THIUYHBIX IIPEACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIICCTB (METaH, 3TaH, ATHIICH,
NPOINMIICH, aleTwiIeH, OyraaueH-1,3, metunOyramuen-1,3, OeH3od,
METaHOJI, 3TaHOJI, dTUJICHIJIMKOIb, TIUICPUH, (EHOJ, aleTaabAeTH I,
MypaBbHUHAS W YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmall, HeJIIIJ103a,
AMUHOYKCYCHAsI KUCIIOTA)
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2.3

CdopMUpOBaHHOCTh YMEHUS WIUTIOCTPUPOBATH N€HETHYECKYIO CBS3b
MEXIy TUINWYHBIMU  MPEACTABUTEISIMA  PA3IMYHBIX  KIJIACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKINI C HCIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

ChopMUpPOBAaHHOCTh ~ yYMEHHUSI  XapaKTepU30BaTb  HCTOYHHUKU
YII€BOAOPOIHOTO ChIpbsl (HEPTH, MPUPOJHBIN a3, yrojb), COCOOBI
UX TNepepadOTKM W  NPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKu

XUMHA U )KU3HB. PacueTsl

3.1

CdopMupoBaHHOCTH YMEHUH BIaIETh CUCTEMOM 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOI'0 MO3HAHUS, UCIIOIb3YEMbIX B XUMUH MPU U3YyUYECHUU
BEIIECTB W XUMHUYECKUX SBJICHUN (HAONIOACHUE, U3MEpPEHHUE,
OKCTIIEPUMEHT,  MOJICTIMPOBAHUE),  HCIIOJIB30BaTh  CHUCTEMHbBIC
XUMHUYECKUE 3HAHUS JUISI TPUHSATHS PEIICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHECHUEM

3.2

CdopMupoBaHHOCT, YMEHUN COOJIIOJATh TMpaBUiIa TMOJb30BAHUS
XUMUYECKOU TMOCYZ0M M JTabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXKe
npaBWia OOpaIleHUs C BEIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMHU
10 BBITTOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

3.3

CdopMUpOBaHHOCTb YMEHHUH IJTAHUPOBATH U BHITIOTHSATh XUMHUYECKU T
AKCHEPUMEHT (mpeBpateHus OpTraHUYECKUX BEIIECTB
IpU HArpeBaHHUM, MOJYYEHUE OTUJIIEHA U HM3YYEHUE €ro CBOMCTB,
KayeCTBEHHBIE PEAKIIUU OPTraHUYECKUX BEIECTB, ICHATYpaIHsl OCIKOB
IpU HarpeBaHWM, IIBETHbIE pEaKIUU OEIKOB) B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKHU 0€30MacHOCTH Mpu 0OpaIeHUH C BEIIeCTBAMU
U J1a0OpaTOpHBIM  00OPYIOBAaHUEM; TMPEJCTABIATh PE3yJIbTaThI
XAMHYECKOTO  JKCIIEpUMEHTa B  (QopMe 3amucd  ypaBHEHHI
COOTBETCTBYIOIIUX Peakiuid u (OPMYIHPOBATH BBIBOJBI HA OCHOBE
3TUX PE3yJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHHUM MPOBOJAUTH BBIYUCIICHUS
M0 XUMHYECKUM ypaBHEHHSIM (Macchl, o00beMa, KOJUYECTBA
MCXOJIHOT'O BEILlECTBA WJIU MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BeMy, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WJIH MPOJTYKTOB
pEeaKIIVM)

3.5

CdopmupoBaHHOCTH YMEHHU KPUTHUYECKHU aHaJTU3UPOBATh
XAMHUYECKYI0 WH(OpMAIuio, MOIydyaeMyl0 W3 Pa3HbIX HCTOYHUKOB
(cpenctBa maccoBoi uHpopMmanuu, cetb UHTEpHET U apyrue)
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3.6

ChopMupoBaHHOCT, YMEHHH COOMIOATh TpaBUiIa JKOJIOTHYECKU
1eJ1eco00pa3Horo MOBEAECHHUS B OBITY U TPYAOBOM JE€ATEIBHOCTH
B LIEJISIX COXPAHEHUs CBOErO 310pPOBbS U OKPYXKAIOLIEW NPUPOIHOMN
Cpelbl, OCO3HaBaTh ONACHOCTbh BO3JEHUCTBHS HA >KUBBIE OPraHU3MbI
OINpEJIETICHHBIX OPraHUYECKUX BEILECTB, MOHUMAs CMBICI NTOKa3aTess
I[IAK  (npemenbHO  JOMYCTUMOW  KOHIIGHTPAIMHU),  MOSCHSTH
Ha MpUMepax crnocoObl YMEHBILIEHUS U MPEAOTBPALLICHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHU3M YeJIOBeKa

IIpoBepsiemble 3JIeMEHTHI COIePsKAHUSA

Kon

HpOBepﬂeMBIﬁ SJICMCHT COACPIKaHUA

1

T@OpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHN

11

HpeleeT OpFaHHqCCKOﬁ XUMHUHU: €€ BOZHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
B IIOJIYYCHHUM HOBBIX BCHICCTB W MATCPHUAJIOB. TCOpI/ISI CTpOCHUA
OpPraHUYCCKHUX COGJII/IHGHI/Iﬁ AM. ByTJ'IepOBa, €€ OCHOBHBIC ITOJIOKCHMUA

1.2

CtpykTypHble (HOpMYJIbl OPTaHMYECKHX BEIIECTB. [ OMONIOTHs, U30MEpHs.
XHUMHUYECKas CBA3b B OPIraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIE
cBs3u. [IpencraBnenue o knaccuuKauy OpraHMYECKUX BEIECTB

1.3

Homenxknatypa OpraHUYeCKUX CO€IMHEeHUN (cucTemaTHueckas)
U TpUBHAIbHBbIE Ha3BaHUS BAXKHEWINIUX TMPEICTABUTENEH  KIIAaCCOB
OpraHNUYeCKUX BEIIECTB

YrieBoaopo bl

2.1

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHUYECKHUW psa. MeTaH U 3TaH —
IPOCTEHIIINE MTPEACTABUTENN ATKAHOB: (U3HUUECKHE U XUMUUYECKHE CBOMCTBA
(peakuuu 3aMeUIeHUs U TOPEHMS), HAXO0XICHUE B MPHUPOJE, MOJYYEHHUE
U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUECKUN Psifl. DTUIEH U IPOIMUIECH —
MIPOCTEHUTIINE MTPEACTABUTENIN ANKEHOB: PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJNOICHUPOBAHUS, THUAPATALMH, OKUCICHUS
U TIOJIMMEPU3ALINH ), IOJTyYEHHE U IPUMEHEHHE

2.3

Anxamuensl: Oyraauen-1,3 u metmnOyranuen-1,3: cTpoeHrne, BaKHEHUIINE
XUMUYECKHe  cBoicTBa  (peakuusi  nonumepusanuu).  Ilomydenue
CUHTETUYECKOTO Kay4uyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHHUSI, TOMOJIOTMYECKUU Ppsi.
ALleTUIIEH — NOPOCTEHINHMM MPEACTABUTENIb AJKHUHOB: COCTaB, CTPOEHHUE,
dbu3nyeckue W XUMHYECKHME CBOMCTBa (peakuuu TUIPUPOBAHUS,
rajioreHUupOBaHuUsl, THIpATAllUU, TOPEHUS ), TOJYUECHUE U TPUMEHEHHE
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2.5

Apenbl. beHzon: cocta, cTpoeHue, GU3NYECKUE U XUMUUYECKUE CBOMCTBA
(peakuu TajoOreHUpPOBAHUS U HUTPOBAHMUS), MOJYYCHHE U IPUMEHEHHE.
Tonyon: coctaB, cTpoeHHE, PU3NUECKHE U XMMUYECKUE CBOICTBA (peakuuu
rajoreHUpPOBAHUS U HUTPOBAHUS ), TOJIYYEHHUE U PUMEHEHUE. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBSI3b MEXIY YIJIEBOAOPOAAMU, MPUHAIICKAITUMHU
K pa3JIMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHUKH YIiIEeBOAOPOAOB. lIpupomHblil ra3 U NOmMyTHBIE
HedTsHbie Ta3pl. Hed1h M ee mpoucxoxaenue. CrnocoObl mnepepaboTKu
He(TU: TEPEeroHKa, KPEeKUHI (TEPMHYECKUM, KATATUTUUYECKHI), MUPOIIU3.
[IponykTel mepepabOTKM HEPTH, UX NPUMEHEHUE B MPOMBIILIEHHOCTH
U B ObITy. KaMeHHBII yroib U IpOayKThl €ro nepepadoTKu

Kucnopozaconepxaiine opraHu4ecKiue COeTMHEHUs

3.1

Hpej_'[eJIBHBIC OIHOATOMHBIC CIIUPTHI. MeTaHon M 3TaHOI: CTPOCHHUC,
(1)I/ISI/I‘IGCKI/I€ 1 XMMHUYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH MCTaJlJIaMH,
raJJorcHoBoaopoaamMu, FOpCHI/IC), IMPUMCHCHHUC. BO}IOpOJIHI)IG CBA3HU MCIKOAY
MOJICKYJIaMHU CITMPTOB. HCﬁCTBHe MCTAHOJIAa W 3JTAHOJIa Ha OpraHUu3M
yeaoBeka. MHOroaToMHbIC CIIUPTHI. OTUICHTIIMKOIb U rIIMOCpUuH: CTPOCHUC,
(1)I/ISI/I‘IGCKI/I€ U XMMHUYCCKHE CBOMCTBA (BSaHMOHGﬁCTBHe CO IMCJIIOYHBIMH
MCTaJUIaMH, Ka4YCCTBCHHAA PCAKIHUA HA MHOTOATOMHBIC CHI/IpTBI). I[GﬁCTBPIG
Ha OpraHu3M 4CJIOBCKaA. HpI/IMCHeHI/Ie TIIMOCpUHa U 9THIICHITIMKOJIA

3.2

@deHo: CTpoeHHEe MOJIEKYNbl, (U3MYecKhue W XWMUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue gpeHomna

3.3

Anpneruapl W KeToHbl. DopManbAeruj, aneTaibJIerull: CTPOCHHUE,
buzndeckue u XUMHUUYECKHE CBOMCTBa (peakiuu OKHMCJICHUS
Y BOCCTaHOBJICHUS, KAYECTBEHHBIC PEAKIIUM), TOJIyYEHUE U TPUMEHEHUE

3.4

OnDHOOCHOBHBIE  MpenelibHbIE  KapOOHOBBIE  KHCIOTHL.  MypaBbuHas
U YKCyCHasi KHCJIOTBI: CTpOCHHUE, (PU3MYECKHE W XUMHYECKHE CBOWCTBA
(cBo¥icTBa, oOIIME JUIS KIacca KUCIIOT, peaKIus dTepUGUKALINHN ), TIOJTYICHUE
U npuMeHeHne. CTeaprHOBasi U OJICMHOBAs KHUCJIOThI KaK MPEICTaBUTEIIH
BBICIITUX KapOOHOBBIX KHCJIOT. MpIIa KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

Crnoxnple 3(UpPHl KaK TMPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ uuponus
clnoxkHbIx 3¢upoB. Kupbel. T'maponu3 xupoB. IlprmeHeHue KHUPOB.
buonornueckas posb )KUpPOB

3.6

VYrneBogel:  coctaB,  kiaccuduKamus — yriaeBogoB  (MOHO-,  JH-
U nonucaxapuiabl). [roko3a — mpocTeimnii MoHOcaxapua: 0COOCHHOCTH
CTPOEHHUS  MOJICKYNbl, (U3NUECKHe W  XUMHYECKHE  CBOMCTBa
(B3ammopeiicteue ¢ ruapokcuaom wmenu (1), okucieHne amMMmHuaYHBIM
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pactBopoM okcujaa cepedbpa (I), BoccTtaHOBIEHUE, OpOKEHUE TIIOKO3bI),
HaxOXJCHUE B MPUPOJC, MPUMEHEHHEe, Onosiornueckas poirb. DoTocuHTE3.
OpyKTO3a KaKk M30Mep TIIOKO3bl. Kpaxman u mesmono3a Kak MpUpOIHbIE
noyimMepbl. CTpoeHne Kpaxmaia ! MeUTI0I03bl. OU3nuecKne U XUMUISCKUE
CBOMCTBa Kpaxmaja (TUIpoJin3, KaueCTBEHHAs PEaKIUs C HOJIOM)

4 A3oTCcOoaepIKaIIe OPraHNYECKUE COEIUHEHUS

41 | AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHNYECKHe coeAnHeHUs. DPuzndyeckue
U XUMUYECKHE CBOMCTBAa aMHUHOKUCIOT (Ha mMpuUMepe TJIULHUHA).
buonoruyeckoe 3HaueHne aMuHOKUCHOT. [lenTuast

4.2 |benku kak NMPUPOAHBIE BBICOKOMOJEKYJSApHBIC coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OelIKoB. XUMUYECKUE CBOICTBA OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKIMK Ha OeIKU

3) BricokoMoieKyIsipHble COSAMHEHUS

5.1 | OcHOBHbIE MOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSISA
MoJiekyJsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYIJISPHBIX
COEIMHEHUM — MOJIMMEepHU3aIis U MOJTUKOHICHCAIUs

5.2 | DKcnepUMEHTalbHbIE METOIbl HM3yYeHHs BEUIECTB M MX IPEBPAILICHHNA:

O3HAaKOMJICHHC C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
mracTMacc, Kay4dyKoB. HOHY‘ICHI/IG CUHTCTHUYCCKOI'O KaydyKa U PC3UHBbI
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11 KJIACC

IIpoBepsiemble TPeOOBaAHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NporpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pazoBaTeILHOM MPOrPaMMBI CpETHEro 00IIIero 00pa3oBaHus

1

Teopernyeckre OCHOBBI XUMUH

11

Bnagenue cucTteMoil XMMHYECKHMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIONINE  TOHATUS  (XMUMHUYECKHH  DIIEMEHT, aToM,
DNIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-3JeKTpOHHBIE OpOUTAIH
aTOMOB, MOH, MOJIEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIHLHOCTD,
CTCTICHb  OKHCJICHHWS, XHMHYECKash CBs3b, MOJIb, MOJIIpHAs
Macca, MOJIIPHBIA 00BEM, KPUCTAJUTMYECKAs PEIIeTKA, THUIIbI
XUMHUYECKUX peakiuii (OKUCIUTEITHHO-BOCCTAHOBUTEIIBHEIC, 3K30-
U DHAOTEPMHUYECKHE, pEeaklUd MOHHOro oOMeHa), pacTBOD,
AJIEKTPOJIUTHI, HEIJICKTPOIHTHI, AIICKTPOJHUTHYECKAs TUCCOIHAIINS,
OKHCIIUTENIb, BOCCTAHOBHUTEIh, CKOPOCTh XHMHUYECKOW pEaKIIHH,
XAMUYECKOE  paBHOBECHE); TEOPUM W 3aKOHBl  (Teopus
DIIEKTPOJIMTUYECKON  nmucconumanuu,  llepuoamueckuii  3aKoH
J.U. MenneneeBa, 3aKOH COXpPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  SI3BIK ~ XUMHH, (DAaKTOJIOTUYECKHE  CBEICHHS
0 CBOICTBax, cocraBe, MOJYYEHHH W OE30MACHOM HCIOIb30BAHUHU
BOXHEHIINX HEOPraHMYECKHMX BEIIECTB B OBITY M TNPAKTHYECKOMH
JeSITeTbHOCTH YeI0BeKa

1.2

CdopMUpOBaHHOCTh YMEHHUH BBISIBISITH XapaKTEpHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YUYEHHBIX ITOHATUH, IPUMEHSITH COOTBETCTBYIOIIUE
IOHATHUS IIPU OIKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M HUX MPEBPALCHUM; BBIABIATH B3aUMOCBSI3b XHUMUUYECKHX
3HAHUM C MOHATHUSIMU W TMPEJICTABICHUSAMHU JPYTHX €CTECTBEHHO-
Hay4YHBIX [IPEAMETOB

1.3

Binasgenve OCHOBHBIMH METOJaMU HAy4YHOTO IIO3HAHUS BEIIECTB
U XHMHYCCKUX SIBJICHUU (HAONIOJAEeHUE, M3MEPECHHE, SKCIECPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMHpOBaHHOCTh YMEHHH OINpEAeNsTh BaJCHTHOCTh W CTENEHBb
OKHUCJIEHHSI XMMHMUYECKHX OJJIEMEHTOB B COEIMHEHHUAX PA3IMYHOIO
cocTaBa, BHUJ  XHMHYECKOW CBSI3W  (KOBAJIEHTHAs, HOHHaf,
MeTaJNInYeCcKas, BOJOPOJHAs) B COEAUHEHHUAX, TUIl KPUCTAJUTMYECKOM
pELIETKH KOHKPETHOI'O BElIecTBa (aTOMHAas, MOJIEKYJIsipHasi, MOHHAs,
MeTaJlJIn4yecKast)
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1.5

ChopMUpOBaHHOCTh YMEHUN OMPEACIATh XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUN

1.6

ChopMUpOBaHHOCT ~ YMEHHS  KJIAacCU(UIIMPOBATh  XHUMHUYECKHUE
peaKIuu Mo pa3IMUYHbIM MpHU3HAKaM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIIOBOMY J(PdeKTy peakiuu, H3MEHEHHUIO CTeleHen
OKUCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIuu,  y4acTHIO
KaTaau3aTopa)

1.7

ChopMUPOBAaHHOCT, yYMEHUM COCTaBJISITh YPaBHEHUSI PEaKIIMi
pPa3IMYHBIX THUIOB, TOJHBIE U COKPAILEHHBIE YpPaBHEHUS PEaKIUid
MOHHOTO OOMEHA, yYUTHIBAS YCJIOBUS, TPU KOTOPHIX 3TU PEAKIIUH UTYT
110 KOHIIa

1.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MPOBOAUTH PCAKIINHU, ITOATBCPIKIAAOIINC
KaueCTBEHHBIM COCTaB Pa3JINYHbIX HCOPTraHUYCCKHX  BCIICCTB,
paciio3HaBaTb OIIBITHBIM IIYTECM HOHBI, IIPUCYTCTBYIOIIUC B BOIAHBIX
pacTBOpPAX HCOPTAHNYUCCKHUX BCIICCTB

1.9

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ PACKpPBIBATh CYHNIHOCTH OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ moCcpcacTBOM COCTAaBJICHUA
QJICKTPOHHOT'O OajlaHca 3THX peaKHI/Iﬁ

1.10

CdopMupoBaHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOM PEaKIK OT PA3IMYHBIX (PaKTOPOB

1.11

CopMUpOBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMeEIEHUs
XUMHYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIITHETO BO3CHCTBUSA
(mpunnun Jle laTense)

OO6m1ast 1 HeopraHu4yeckas XUMUs

2.1

CdopMUpOBaHHOCTh YMEHUN pacKpbiBaTh CMBICT [lepmoamdeckoro
3aKO0HA J.. MenneneeBa 151 JIEMOHCTPUPOBATH €ro
CUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBbHYI0O U  IPOTHOCTUYECKYIO
byHKIAHA

2.2

ChopMHUPOBAaHHOCT, ~ YMEHHH  XapaKTEpHU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX »dJIeMEHTOB | — 4 mnepuojoB
[Tepnoauueckoit cucteMbl XxumMmuueckux 3eMeHToB [[.1. Menneneena,
UCIIONIb3YsS  MOHATHA  «S-, P-, 0-3JEKTPOHHBIC  OPOUTAIIN,
«QHEPTeTUYECKHE YPOBHU», OOBICHITh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M WX COCAWHEHUM IO MEPUOJaM
u rpynnaMm Ileppoanyeckol CHCTEMBI XUMHYECKHX 3JIEMEHTOB
JI.11. MenneneeBa
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2.3

ChopMUpOBaHHOCTh YMEHUM XapaKTepU30BaTh (OMHUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, MOJTBEPK/IaTh CYIIIECTBOBAHUE IEHETUUYECKOUN CBSI3U MEXKIY
HEOPraHMYEeCKUMU  BEIIeCTBAMU C  TOMOIIBIO  ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUIMA

2.4

ChopMUpOBAaHHOCT, YMEHHMHM  yCTaHABJIMBATh MPUHAJICKHOCTD
HEOpPraHMYECKUX BEUIECTB MO0 UX COCTaBY K OMNPEEICHHOMY KJaccy
(rpymnme) coequHeHu# (MPOCThIE BEIIECTBA — METAJIJIbl U HEMETAJLIBI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OTepHbIE THAPOKCHUIBI, COJIH)

2.5

CdopMUPOBaHHOCTh YMEHHM MUCIOJB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL  COCTaBiieHHs (QOpMyNl BEIIECTB M YpPaBHEHUH XMMHUYECKUX
peakiuii, cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBuaibHbie
Ha3BaHUS OTAENbHBIX HEOPraHMYEeCKUX BeUIECTB (yrapHblii Tras,
YIJEKUCTBIM Ta3, aMMHaK, ranieHasi U3BECTh, HEralieHas H3BECTb,
NUTHEBAS COMQ, MUPUT U IPYTHUE)

2.6

CdopMUpOBaHHOCTh YMEHUN XapakTEepU30BaTh (OMHUCHIBATH) OOIIUE
XUMHYECKHUE CBOMCTBA HEOPTaHMYECKUX BEIIECTB  PA3TUYHBIX
KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHNE T€HETUUYECKOM CBS3H MEXKIY
HEOPraHWYEeCKUMH  BEIIECTBAMM  C  [OMOIIBIO  YpaBHEHMIl
COOTBETCTBYIOLIUX XUMHUUECKUX pPEaKIIUN

2.7

CdopMUpOBaHHOCTh YMEHHI IIJIAHUPOBATH U BHIMOJIHATH XUMUYECKHM
AKCIIEPUMEHT (pa3joKeHHE TMEePOKCHIa BOAOPOJAa B MPHUCYTCTBUU
KaTajgn3aTropa, ONnpeesieHue Cpelibl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIIBHOTO HWHIUKATOpa, BIUSHHE PA3IUYHBIX (HaKTOPOB
HAa CKOPOCTh XUMHUYECKOM peakiiu, peakluu HOHHOTO OOMeHa,
KauyeCTBEHHbIE peakluu Ha cylbdar-, KapOoHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«Metamb» U «Hemerannb») B COOTBETCTBUH C MIpaBUIaMU TEXHUKU
0e30macHOCTH TpU OOpaIEeHWH C BEHIECTBAMU U JIaOOPaTOPHBIM
000pyIOBaHUEM; NPEACTaBIsATh  PE3YJIbTAThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aluCh YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CdopMupoBaHHOCTh yMEHHH COONIONATh TpaBUiIa IMOJH30BAHUSA
XAMHYECKOW TMOCYION M JTa00OpaTOPHBEIM O0OpYIOBaHUEM, a TaKKe
npaBuja 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMHU
10 BBITTOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTMBITOB

2.9

ChopMUpOBaHHOCTh ~ yMEHHH  XapakTEpH30BaTh  XUMUYECKHE
IIPOLECCHI, JICKAIINE B OCHOBE MPOMBILLICHHOTO MOJIYYEHUSI CEPHOMI
KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPECTABICHUN
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00 OO0mMX HAYYHBIX MPHUHIMMIAX M DKOJOTHYECKUX MpodieMax
XUMHUYECKOT0 MPOU3BOJICTBA

XUMUA U )KU3HL. PacueTsl

3.1

ChopMUpOBaHHOCTh MPEACTABICHUM O XUMHUYECKON COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpPA, POJM XUMHUHU B IMO3HAHUU
SBJICHUN TIPUPOJBI, B (POPMUPOBAHUU MBIIUJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOU
JUISL pEIeHUs] MPAKTUYECKUX 3a7]a4 U SKOJIOTHYECKU 0O0OCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpefie

3.2

CdopmMupoBaHHOCTh YMEHH KPUTHUYECKHU aHAJIU3UPOBATH
XUMHYECKYI0 HMH(OpMaIuUIo, MOJy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHMKAIUU, ceTh IHTepHET u apyrue)

3.3

ChopMHUpOBaHHOCT YMEHHH COOMIOJATh TIpaBUjIa SKOJIOTHYECKH
1eJIeCO00pa3HOro TOBENCHUSI B OBITY W TPYAOBOM JESTEIBHOCTH
B IICNISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHOM
Cpelbl

3.4

Oco3HaBaTh ONACHOCTH BOSHCﬁCTBHH Ha JKHMBBIC OpPraHHU3MBbI
OIIPCACIICHHBIX BCUICCTB, IIOHUMAsA CMBICJI ITOKA3aTCIIA HI[K, IIOSACHATDH
Ha IIpuMEpax CITOCOOBI YMCHBIICHUA U IPCAOTBPAIICHUA UX BPCAHOTI'O
BO3II€ﬁCTBPIH Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopmMupoBaHHOCTH YMEHUM MIPOBOJIUTH BBIYHMCIICHUS
C MCIOJIb30BAaHUEM IOHATHS «MaccoBasi J0JIs BEIIECTBA B PACTBOPEY,
O00OBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX PEAKIMIX, MacChl
BEIIECTBA WM 00BbEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEeMY OIHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIECTB,
Ter10BOro 3¢ dexra peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEILECTB, IPEBPAILLIECHUS U COXPAHEHUS YHEPTUU

IIpoBepsiemble 3J1eMEHTHI COIePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJICPKAHUS
1 TeopeTrnuecknue OCHOBbI XUMHUH
11 XUMUYECKUU d3JIeMEeHT. AToM. Sapo aroMa, H30TONbL. JIEKTPOHHAs

o0oouka. DHEpreTUYecKne YpPOBHHU, IMOAYPOBHU. ATOMHBIE OpOWTANH,
S-, Pp-, d-snementel. OCOOEHHOCTH  PACHPEACICHHS  DJICKTPOHOB
Mo opOUTaIsIM B aroMax »dJEMEHTOB IMEpPBbIX YEThIPEX MEPHUOJIOB.
DNeKTpOHHAsI KOH(UTypalus aTOMOB
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1.2

Ilepuonnueckuil 3akoH u llepuoanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsa3p nepuoaumueckoro 3akoHa u Ilepmognmueckoit
CUCTEMBI XUMHUUYECKUX 3neMeHTOB J[.M. MenneneeBa ¢ COBpEeMEHHOMU
TEOpUEH CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyINaM U MEepUoJaM. 3HAYEHUE MEPUOJNYECKOTO 3aKOHA B Pa3BUTHU
HayKU

1.3

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BUIbl XWMHWYECKON CBA3U
(koBaJIeHTHAsI HETOJIApHAsl W TOJIApHAsi, MOHHAs, MeTayuindeckas). VoHbI:
KaTHUOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XMMHUYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHnTHOCTB. DNEKTpOOTPULIATENBHOCTh. CTENEHb OKUCICHUS

1.5

BGIIIGCTBa MOJICKYJLIDHOTO W HEMOJICKYJIAPHOI'O  CTPOCHUA. 3aKkoH
IIOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KpUCTAJULIMYCCKUX PCIICTOK.
3aBHUCHUMOCTh CBOMCTBaA BCIICCTB OT THIIA KpHCTaHHHHGCKOfI PCUICTKMH.
IlonsaTue o AUCTICPCHBIX CHUCTCMaAX. HUctunneie n KOJUNIONJIHBIC pAaCTBOPHI.
MaccoBas A0Ji1 BCIICCTBAa B paCTBOPC

1.6

Knaccudukanus HEOPraHUYECKUX COETMHEHU. Homenxkmnarypa
HEOpPraHMYECKUX BEIIECTB

1.7

Xumuueckass — peakums.  Knaccuduxamuss ~— XMMHYECKMX — peakuui
B HEOPraHUYECKOW M OpPraHUYECKOM XUMHUHU. 3aKOH COXPAaHEHHUS MACChI
BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS SHEPTHMH NPU XUMHUYECKUX
peaKIusax

1.8

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAaKTOPOB

1.9

O6patumble peakiuu. XUMUYECKoe paBHOBecue. MDakTopbl, BIMSIONINE
Ha COCTOsIHME XnuMuueckoro pasHosecus. [Ipunuun Jle [lartense

1.10

DnekTponutnyeckas aucconyanus. CHIBHBIE W ClIa0ble AJICKTPOJIHUTHI.
Cpena BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEUTpajbHas, IIEIIOYHAS.
Peakuuu nonHoro oomMena

1.11

OKHCIIUTEIRHO-BOCCTAHOBUTEILHBIC pPCaKInuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxkenne HemertamnoB B Ilepuoguueckoit cucreme
xuMudeckux oanemMeHToB J[.MI. MenneneeBa u OCOOCHHOCTH CTPOCHMS
aToMoB. (DU3HWYECKHE CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETAJJIOB
(Ha mpuMepe KUcIopoaa, cepsl, ocdopa u yriaepoaa)
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2.2

XUMHUYECKHUE CBOMCTBA BAaXKHEUIIIMX HEMETAJUIOB (raJiore€HOB, CEphl, a30Ta,
docthopa, yrieponga U KpEeMHHs)) MU UX COCAMHEHUM (OKCHIOB,
KHUCIIOPOJICOJEPKAIINX KHUCJIOT, BOJOPOJHBIX coequHeHuil). Ilpumenenue
Ba)XXHEUIIIMX HEMETAJJIOB U UX COCAUHCHUM

2.3

Meramisl. [lonoxenne MetauioB B I[lepuoauyeckon cucremMe XUMUYECKUX
anementoB J[.M. MengeneeBa. OCOOEHHOCTH CTPOEHHUS 3IIEKTPOHHBIX
o0osouek aTtoMoB MeTaioB. OOmue Qu3nueckue CBOWCTBA METAJIOB.
CriaBbl METAIIOB. DJAEKTPOXUMUYECKUM sl HAIPSHKEHU METaIIIOB

2.4

XUMHUYECKUE CBOMCTBA BaXHEUIIMX METAJUIOB (HATPUM, KaduM, KaJbIUH,
MarHui, aJllOMUHUN, [IUHK, XPOM, KEJIe30, MeJlb) U UX coeauHenunil. O0mue
crocoObl MoTyueHust MeTauioB. [IpuMeHeHre MeTaIOB B OBITY M TEXHHUKE

2.5

I'eneTnueckas CBA3b HCOPraHUYICCKHUX BCIICCTB, MpUHAJICKAITUX
K pa3JIMYHbIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Pons xumuu B oOecrieueHnn BKOHOFHHCCKOﬁ, BHepI‘CTI/I‘{CCKOﬁ u HPIHICBOI?I
6630HaCHOCTI/I, pPa3sBUTUHN MCAHUIMHBI. Ilonsatue o Hay4YHBIX MCTOHAX
ITO3HaHUs BEIICCTB U XUMHUYCCKUX pCaKHHﬁ

3.2

[IpencraBnenuss 00 O0OmMMX HAYYHBIX MPUHIMIAX [POMBIIUIEHHOTO
IIOJIyYCHUS BAXXKHENIIUX BEIIECTB. YEIOBEK B MUPE BEIIECTB U MAaTEPUAIIOB:
BAKHEHUIINE CTPOUTEIBHBIE MaTEpPUAIbl, KOHCTPYKIMOHHBIE MaTEpHalbl,
KPaCKH, CTEKJIO, KEpAMMKaA, MAaTEPUAJIBI ISl JIEKTPOHUKHU, HAHOMATEPHUAJIbI,
OpraHUYecKUe U MUHEPAJIbHbBIE YI00peHus

3.3

XuMHST U 30POBBE YENIOBEKA: MPABHJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia OE30MacHOTO HMCIOJIB30BaHUS MPENnapaToB OBITOBOM
XHUMHU B IOBCEHEBHOM KU3HU
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JlesiTeJIbHOCTD YYHUTEJISl € Y4€TOM pado4yeid NporpaMMbl BOCIIUTAHUSA

Peanuzanus neparorudecKuMu pabOTHUKAMH BOCIUTATEIBLHOTO MOTEHIIMATIA
YpOKOB (YPOUHOU NESATEIHHOCTH, ayIUTOPHBIX 3aHATHIN B paMKaX MaKCUMAJIbHO
JOMYCTUMOM yu4eOHOM HArpy3KH) MpeyCMaTPUBAET CIICAYIOIIEE:

®MaKCUMaJIbHOE MCIIOJIb30BaHUE BOCIIUTATEIHHBIX BO3MOXHOCTEN COACPIKAHUS
y4eOHBIX MTPEAMETOB sl GOPMUPOBAHUS Y 00YUAIOIIUXCSI POCCUMCKUX
TPaAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COLIUOKYIBTYPHBIX LICHHOCTEM,
POCCHIICKOTr0 UICTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOTO
POCBEIIEHUS; MTOAOOP COOTBETCTBYIOLIETO TEMAaTUYECKOTO COACPKaAHNUS,
TEKCTOB JIJISI UTCHHUSI, 3a]1a4 sl PEIICHHUS], TPOOJIEMHBIX CUTYyaIUi JJIsl
0o0CyXICHUM;

®BKJIIOUEHUE YUUTESIMU B paboyue IporpaMmsl 1o BCeM yueOHBIM
npeaMeTaM, KypcaM, MOJYJISIM LEIEBbIX OPUEHTUPOB PE3YJIbTaTOB BOCIIUTAHUSA,
uX y4€T B QOPMYIHPOBKAX BOCIIUTATEIBHBIX 3a/1a4 YPOKOB, 3aHSTHIA;

®BKIIFOUYCHUE YUUTEIISIMU B paboune MporpaMMbl y4eOHBIX MPEIMETOB, KYPCOB,
MOJTyJIENl TEMATUKHU B COOTBETCTBUU C KaJIE€HAPHBIM IJIAHOM BOCIUTATEIbHOMN
paboTsl (ucronb3oBaHue Meponpusatuii Kanengaps o6pasoBaTebHBIX
COOBITHH, MPUYPOUEHHBIX K TOCYIAPCTBEHHBIM U HAIIMOHAJILHBIM Ipa3THUKAM
Poccuiickoit deaeparuu, naMITHBIM 1aTaM U COOBITUSAM POCCUMCKON UCTOPUH
U KYJbTYpHI);

®BLIOOP METOJIOB, METOJIUK, TEXHOJOTUM, OKa3bIBAIOIINX BOCITUTATEIHHOE
BO3JICMCTBUE HA JINYHOCTH B COOTBETCTBUU C BOCIIUTATEIILHBIM UIEAJIOM, LIEIBIO
Y 3a7la4aMM BOCIIUTAHUS, LIEJIEBBIMU OPUEHTUPAMU PE3YIbTATOB BOCIIUTAHUS;
peanu3aIuio MPUOPUTETa BOCIUTAHUS B YI€OHOM S TEIBHOCTH;

®TIPUBJICUCHNE BHUMAHMS 00yYaIOIIUXCS K ICHHOCTHOMY aCTIEKTy M3y4aeMbIX
Ha ypoKax MPeIMETOB, SIBJICHUN U COOBITUI, HHUITMHPOBAHUE OOCYKICHHH,
BBICKA3bIBAHHUI CBOETO MHEHHSI, BRIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHS K
M3y4aeMbIM COOBITHSIM, SIBJICHUSIM, JIULIAM;

STIIPUMEHEHNE HHTEPAKTUBHBIX (HOPM YUeOHOU pabOThI - UHTEIUICKTYalbHbIX,
CTUMYJUPYIOIINX MTO3HABATEIbHYI0 MOTHUBAIIUIO, ITPOBBIX METOIUK, TUCKYCCUMH,
JAIONIUX BO3MOXKHOCTh IPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JIUAJIOTA;
TPYNIOBOM pabOTHI, KOTOpAsk yYUT CTPOUTH OTHOIIEHUS U JACHCTBOBATH B
KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIILICHUS;

e1100YKJIeHHE 00Yy4aIoONUXCsi COOMI0AATh HOPMBI TIOBEICHUS, TTpaBUiIa
OOIIEHUsI CO CBEPCTHUKAMU U TIeJaroraMmu, COOTBETCTBYIOIIHE YKIIATy
0011e00pa3oBaTeIbHON OPTaHU3aIui, YCTAHOBICHUE U TIOJCPIKKY
n00poXkenaTeIbHOU aTMOC(ephl;
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eOpraHU3alUi0 HACTABHUYECTBA MOTUBUPOBAHHBIX U dPYINPOBAHHBIX
00y4arouInXcs HaJ HEYCTIEBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHUCIIE C
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSAMHU, AAIOUIET0 00yUYarOIINUMCS
COIMAJIbHO3HAYNMBIH OIBIT COTPYTHHYECTBA U B3aUMHOM ITOMOIIIH;

SV HUILIMMPOBAHUE U NOAJIEPIKKY UCCIIEIOBATEIBCKON AEATEIBHOCTH
oOy4aromuxcs B popMe HHAUBUIYATBHBIX U TPYIIIOBBIX IPOEKTOB
BOCIIUTATEJIbHOW HANPABIECHHOCTH.

®IIPUBJICYEHUE BO3ZMOXKHOCTEH IPYTrUX YUPEKICHUN U OpraHu3alni—
CIIOPTUBHBIX KIIYOOB, JIEUEOHBIX YUpeKIeHU, Oubnuorek, UuTepHeT u ap.

YUYEBHO-METOJIUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
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