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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepaapbHOl 00pa30BaTEIPHOM MPOTPpaMMBbI CpeAHEro oO0IIero o0pa3oBaHHS
(®OIT  COO), mnpencraBieHHbix B DeaepalbHOM  rOCYJIapCTBEHHOM
obOpazoBarenpHoM ctaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
ydeOHOro mpeaMera «XUMHs» B 00pa3oBaTEeNbHBIX Opranu3zanusx Poccuiickoit
Odeneparuy, pean3ylOlUX OCHOBHbIE OOpa3oBaTelbHBIE MNPOTpaMMbl, U
OCHOBHBIX TONOXKeHHH «Crparerum pa3BuUTHs BocnuTaHus B Poccuiickon
Odeneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJO0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMPEACIICHHUIO
oOwielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHs 00Y4YalOIIUXCS CPEJICTBAMHU
yueOHoro npeamera « Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyainbHbie mnojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIEpKaHMsl, PE3ybTaTOB OOYyuYeHHS W TPEeOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEepUIAIOLIMM OSTAllOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYLIUX
[IEJIOCTHON CHCTEME XHUMHUYECKOTO O0O0pa3oBaHUsA. T IICHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpPHI
YeJioBeKa, a TakKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpene. Peanmusyercs xumuyeckoe 0Opa3oBaHHE
oOy4Jarommxcs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus CpeACTBAMU YIEOHOTO
npeaMeTa «XUMHS», COJEpKaHUE W IOCTPOEHUE KOTOPOrO ONPEACIICHbl B
nporpaMMe MO XUMHH C Y4ETOM CHEeUU(PUKU HAyKU XUMHUH, €€ 3HA4YCHUS B
MO3HAHUU TIPUPOJBl U B MaTEpPUATBLHOM XM3HU OOIIECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TMPUHIUIOB, XapPAaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero o01ero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJib B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAINMOHATHFHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHHE IIEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHHM HAa OCHOBE TMOHHMAHUS



BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHHS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.

TecHO B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HayKaMH, XMMHUS CTalla
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM yCIOBUEM YCIIEUIHOTO
TpyAa U KM3HH KaxJIoro uwieHa ooOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
CO3UJaTENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON O€30MaCHOCTH U OXPaHBbI 310POBbSI.

B cootBercTBUM ¢ OOmIMMHU LEISIMH M TPUHIUIAMH CpPEIHEro OOLIero
obOpazoBanus cojaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHb
M3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOOUMYKD UM 1 BbIPaOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJIOJIKECHHUS
o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsiomiuMu  nipeAMeTa «XUMHSD» SABISIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOW@ass U HEOPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHHUM 1O HEOPTraHWYECKON XMMHM (C BKIIOYEHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
OpraHn4eckon xumMuu. PopmMupoBaHUE JAHHOU CUCTEMBI 3HAHUW NIPU U3YyUYCHUU
npeaMera o0OecrneyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranuueckas xumusi» n «OOmas u
HEeopraHuyeckas XuMmus» copmupoBaHa B MporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3YyYCHHIO Y4eOHOro marepuaja U 0O0yCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAeNnEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTraHUYECKHX
COCIMHEHHUH, a TaKXke Ha YPOBHE CTEPEOXHMMHYECKHMX U AJIEKTPOHHBIX
npeJcTaBlIeHud O cTpoeHuu BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHUYECKH
AKTUBHBIX COEIUMHEHUN. B Kypce oOpraHnyeckod XUMHM II0Jy4YarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl NMEPBOHAYAIbHBIC
MPEJICTAaBICHUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOUN pEAKIIHUH.

[lonq HOBBIM yriaoM 3peHHss B TIpeaMere «XUMHsD» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsd UW3YYEHHbIH Ha YpPOBHE OCHOBHOrO 0O0ImIero oOpa3oBaHus
TEOPETHUUECKU MaTepuand U (AKTOJIOTMYECKUE CBEACHHUA O BEIIECTBaX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYaIOMIMMCSl MPEAOCTABISAECTCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTHUYECKUX TO3ULIUH,
rIIy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA JTOro 3akoHa — OT
0000111ar0111eH 10 OOBICHSIONIEN U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSIX TMpPOTEeKaHus JomnojHserca B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJbTYPOJIOTUYECKUH U TPUKIIATHOMN
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
JIPYTUMHU HayKaMH, PACKpBIBAIOT €€ pojb B IMO3HABATEIHHOM M TPAKTHYECKOM
JESITENbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IMpoleccy
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPHUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOiemMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKA OCMBICIUBATh MH(GOPMAIMIO U
OPUMEHSATh €€ I TIOTIOJIHEHWS 3HAaHWUM, PEIICHUS WHTEJUICKTYyalIbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1enomM copepxanue yueOHOro
npeaMera «XUMHUS»  JAaHHOTO  YPOBHSL  WM3YYEHHS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHMUS
¢bunocodckux uaeH, TakuX Kak: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro U
OpraHMYecKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, IO3HABAEMOCTh MPUPOJHBIX SIBICHUW MYyTEM OSKCIIEPUMEHTa U
pEelIeHUs] TMPOTUBOPEYM MEXKIy HOBBIMH (aKTaMHd U TEOPETHUYCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH HYKOJIOTHYECKUX MpoOieM, a
TaKxe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemieHuss 3aad  BOCIUTAHUS, PA3BUTHS U COLMATU3AIMH
oOy4JaromMXxcs MNPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OMpPENETICHUIO
COollep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHUCTBUN, UMEKIUX 0a30Bo€ 3HAYEHUE A
pPa3TUYHBIX BHJIOB JIEITEILHOCTH: peIIeHUus MnpobieM, IOWCKa, aHaiu3a |
00paboTku nHMOpPMAIIUK, HEOOXOAUMBIX JIJISI IPHUOOPETEHUSI OTBITA TIPAKTUYECKOM
U HCCIE0BATENIbCKON JEeSTENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs, IPU ONPEICICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LieJied HM3y4YeHHs] MpeaMeTa HalpaBIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NpPU3HAETCS (OPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOMN
JESTENBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOJMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IpeAMETA SIBJISIETCS BIIOJHE ONIPaBIAaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJAaBHBIMHM IEISIMH H3Y4Y€HUs IpeaMmeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABIAIOTCS:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHEHIIEH
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JIeKAT KIIIOUEBBIC MOHATHS, (yHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $I3bIKA HAayKH, YCBOCHHUE W TMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHnl I MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHWE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (opMHupOBaHUE U PA3BUTHE MPEACTABICHUNA O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUN, HEOOXOTUMBIX [Jisi TpUOOpEeTeHHs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEAHEBHOMN KU3HU;

e Ppa3BUTHE YMEHUU U CIIOCOOOB JICSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM
U OOBSCHEHHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM MpPaBUI
0e30macHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsany ¢ atuMm, comepkarenbHasi XapaKTepUCTHKA LIeJIeW U 3aa4 U3YUYEHUS
npeaMeTa B MporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CHUCTEME cpeHero oodiiero odopazoanus. CeroaHs B
MpernoJlaBaHi  XUMHH B OoJbliel  cTemeHW OTHAETCS  MPEANnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEpXaHus OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINTYCKHHMKA 00IIc00pa3oBaTeIbHON OpraHu3aliy, BIaACIONIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBLHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMHU U
YMEHHSIMU aKTHUBHOTO MOJIYYEHUs 3HAHUN W NMPUMEHEHUSI UX B PEATbHOU KU3HU
IUTSL pELLICHHS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM mOpW U3yYEHHUHM TpeAMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHUE MPUOOPETAIOT TAKKE IENIH U 33]]a4H, KaK:

ajanTanysi 00y4arolmuXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
[IPUMEHEHUEM;

dbopMupoBaHue y OOy4arolUMXCs  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), HMMEIOIUX YHHUBEPCAIbHOE 3HAYCHUE [IJIsi Pa3IMYHbIX BHUJOB
JESATENbHOCTU: PEIIeHUs MpoOlseM, MOUCKa, aHan3a U o0paboTKu MH(OpManuHy,
HEOOXOJAMMBIX JUIsl TPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[IO3HAHUM XHMHUHM, a TaKXKE€ [JI OLUEHKM C TO3ULHM



HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHSHUS BEHIECTB M XUMHUYECKUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYCCKUX
COCOOHOCTEN 00YUYarOIIMUXCA: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH I IOMCKA W aHaIu3a y4eOHOU |
HAyYHO-TIOMYJIIPHON MH(DOPMAITUU XHMHYECKOTO COJICPIKAHMSI;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TMpPH IUIAHUPOBAHUHM W TPOBEACHUU XUMHUYECKOTO
DKCIIEPUMECHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpaBJICHHOCTH XWMHH, €€ Ba)XHOW pPONM B PEMICHUU TI00ANBHBIX TPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHUS, TIOMIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHONICHUSI K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETCHUS OIBITA
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX pEIIEHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMH SBICHUSIMHU.

B yyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MNpeAMET «XHUMHUS»
0a30BOT0 YPOBHS BXOJUT B COCTAaB MPEIMETHOHN o0nacTu «EcTecTBeHHO-HayUYHBIC
MIPEMETHD.

OO611ee 4yncIo YacoB, OTBEAEHHBIX ISl U3YUCHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero obmero oopaszoBanusi, coctapnser 102 gaca: B 10 kimacce — 34 gaca (1
yac B HeJienr0), B 11 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

IIpenmeT opraHM4YecKOr XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPyKTypHBIE (DOPMYJTBI
OpraHMYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
py HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITINE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJIACHUE B MPUPOJE, IOJy4YCHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: OytamueHn-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noiumepusanuu). IlomyyeHrne CUHTETHUYECKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— MPOCTEHINNIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKALUMHA K
pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupomHbIi ra3 U IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BELIECTB M HX INPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3llaMHl IUIaCTMAacC, KayyyKOB M PpE3HHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoOJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE 3TUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJ: CTPOECHHE,
¢u3nueckue M XMUMHYECKHE CBOWCTBA (pPeakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YEJI0BEKA.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIHIEPHUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenune rmuueprHa U 3TUIEHTIIUKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne genona.

Anbaeruapl U kemownwvl. DOpMaNbIETH, alETAIBJICTUI. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOECHHE, (PU3NYECKHEe W XUMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
noaucaxapubl). ['roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxucnenue aMmuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupojHbie nonuMepsl. CTpoeHre Kpaxmaia U
HEeUroI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAaKLUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHne aMMHAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3aumopeiicTBue Kpaxmaia € HOAOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TpPETUYHasl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMH Ha OCJIKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
HAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYISPHAS
macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHMH —
MOJIMMEPHU3ALIHS ¥ OJTUKOHACHC AU,

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IMPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®dusnka: Martepus, OJHEprus, Macca, aToM, DJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3akoHA U llepuoamdeckoil cucTteMmbl
xuMuueckux aneMeHToB J[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXHBIX BEIIECTB MO TPyINIaM M MepuojaMm.
3HayeHue NMepUoANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHJbl XUMHYECKOW CBA3U
(koBajieHTHasi HEMOJsipHas M MOJSpHAsl, UOHHAs, MeTaluinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 101 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKHX BelleCcTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukamms — XMUMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnMbie
peakunu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAKOIIAE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciiadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Taomui «l[lepuogudeckasi cucrema xuMuueckux siaemento 1. H.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKO paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pPEAKIIUI.

PacuérHble 3anaumn.

Pacy€rel 10 ypaBHEHMSM XHMMHUYECKUX peEakUuii, B TOM YUCIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUEThl C HCMHOJIB30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckast xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETauIoB (Ha mpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  CO€NMHEHUM  (OKCHUJOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenue meramnoB B [leppoanyeckon cUCTEME XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSA HAIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJbIUMH,
Mar"ui, amoMHUHUHI, IIUHK, XPOM, JKEJI€30, MEJib) U UX COSTUHEHUM.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
U3y4YeHHe KOJUIeKIMH «MeTaiibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIIOJIEHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U LIEJI0YEel, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrieYEeHUU 3KOJIOTUYECKOUM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MuUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKh, CTEKJIO, KepaMHKa,
MaTepualibl ISl JIEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 310pPOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIecTBISIETCS YEPE3 UCMOJb30BAaHUE KaK
OoOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHM, Tak MW TMOHATUH, SBISIFOLIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBINM (DAaKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTema, Ouocdepa, Makpo- W
MHUKPOD3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pPEeCypCHI.

TexHomorus: XUMMHUYECKash MPOMBIIUIEHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IMHUIIEBAs
MIPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

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

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

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

HaJINYMe MOTUBALUU K O0yUEHHUIO;

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

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

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

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

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

1) rpak1aHCKOr0 BOCIIMTAHUS:

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

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



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

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

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

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

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

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

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

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

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

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

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

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

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

5) Tpy10BOr0 BOCIIMTAHMS:

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

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



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

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

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

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

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

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

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

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

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

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

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

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

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



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

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

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

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

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

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

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

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

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

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

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

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

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



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

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

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

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

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

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

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

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

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

3) padora ¢ ungopmanmein:

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



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

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

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

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

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

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

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

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

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

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

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh  IPEACTABICHUM O XHMHUYECKOM  COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATHUA (XMMUYECKUM DJIEMEHT, aToOM, »JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPONHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectBs A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIUKY MJis
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopmMys1 OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yriIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHol, (GOopMallbIerua, aleTaibJAernu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA TUMWYHBIX TMPEICTABUTENIECH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOOPOIHOTO
Coipbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUI (HaOII0IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS I8 TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOIyYCHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpH HArpeBaHUU, IIBETHHIE PEakiMu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alucyd YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIINIO, TOJYyYaeMYyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici Tokasarens [IJIK, mosicHaTh Ha mpuMepax CrocOoOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEUCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKas PEIIETKa,
TUNBl XUMHWYECKHX  PEAKLIUH, PACTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3akon J[. M. Menneneena,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PaKTOJIOTHUUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U O€30MaCHOM HCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUCCKON JISATCIBHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METAIUIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
VMOHHAs1, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMNBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHU! (IPOCTBIEC BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KUCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

c()OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckoid CHCTEMBI
xumuueckux snemMeHtoB JI. WM. MengeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTHUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
110 nepuojaaM u rpynnaM llepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XMUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHUS DPEAKIMM Pa3IUYHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPKIAOLINE
KauyeCTBEHHBI COCTAaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH
peaKuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero BoznencTsus (npunuuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeXale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta3o0B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIECTBA WIH 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MU O00BbEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXpaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOM
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMNOJIHATH XUMUYECKUH
AKCIIEPUMEHT (pa3iioKeHUEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/ieNIeHNe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIBHOTO
WHAWKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha CcyibdaT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1ay IT0
TemaM «Metamie»y U «HemeTannsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid ¥ (QOpMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHGOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICcTBa MacCOBOIl
KOMMYyHUKaluu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA KMBBIE OPTAHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATHP Ha mpuUMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIANIUMX OOyYaroUuXcs: yYMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cuctemMy obo3HadeHui JI. Bpaitns mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/t Kontposbnsie | IIpakTnyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMUH
[Ipenmer opranunueckoit xumuu. Teopus
peA p P Bubnanoteka LOK
1.1 CTPOEHMSI OPraHUYECKUX COCTUHEHUM A. 3
https://rn.edsoo.ru
M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBonopoabt
21 I ) Bubnnoteka LLOK
. €ENbHBIE YTIIEBOIOPOIbI — AJIKAHBI
pea y A1OpOAL https://rn.edsoo.ru
25 HenpenenbHbie yrieBoaopoOIbl: aJKeHbI, 6 1 Bubnnoteka LOK
' AJIKaAUCHbI, AJIKUHbBI https://rn.edsoo.ru
53 A ) Bubnnoteka LOK
. OMaTHUYECKHUE YTIEBOAOPOIbI
p y AOPOA https://rn.edsoo.ru
24 [IpupoaHbie ICTOYHUKH YTIIEBOAOPOIOB U 3 Bubnunoteka LLOK
' UX rnepepaboTka https://rn.edsoo.ru
Hroro no pazgeny 13
Pa3nen 3. Kucsopoacoaep:kaniue oprannyeckue coeTuHeHust
Bubnnoteka LLOK
3.1 Crouptsl. DeHon 3 N
https://rn.edsoo.ru
3.2 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1 Bubnunoteka LIOK




CrnoxxHbIe 2(UPBI

https://rn.edsoo.ru

3.3 VrneBonasl 3
Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskanue OpraHu4ecKue coeJHHeHHs

4.1 AmMuHBI. AMUHOKHCIIOTHI. benku 3 bubnuorexa LIOK

https://rn.edsoo.ru

Hroro no pazgeny 3
Pa3zgea S. BbicokoMoOJIEKY/ISIDHBIE COeIMHEHMSI

5.1 [Tnactmaccel. Kayuyku. Bosnokna 2 ﬁ:t?;v;::f dls'l'i}.(ru
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3aeiioB U TeM uudposBbie
Ne ni/mn P Kontpoasubie | IlpakTuueckue (uncp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Bubnuoteka LIOK
https://rm.edsoo.ru
Crpoenue atomoB. [lepuoauueckuii 3aKoH https://resh.edu.ru/
1.1 u [leproauueckasi CUCTEMa XUMUYECKUX 6 1 https://www.yaklass.ru
anemenToB /1. . Menaeneera
Bubnuoteka LIOK
https://rn.edsoo.ru
C M 5 https://resh.edu.ru/
12 TpoeHue BemecTsa. MHoroobpasue 9 1 https//www.yaklass.ru
BEIECTB
Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
1.3 XUMHUYECKUE PEAKITHH 19 1 1 https://www.yaklass.ru
Hroro no pazneny 34




Pasznen 2. Heopranuueckasi xummusi

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

2.1 MeTaiis 12 https://www.yaklass.ru
Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

2.2 Hemeraiisl 10 https://www.yaklass.ru
Bubnuoteka LIOK
https://rn.edsoo.ru

c https://resh.edu.ru/
23 BA3b HCOPIraHUYCCKUX U OPTaHUYICCKUX 7 httpS ://WWW.yaklaSS.rU
BemiecTB. [ [pakTukym.
Hroro no pazgeny 29
Pa3znea 3. Xumus u :Xu3HbL
3.1 XUMUS U )KA3HD 5 Bubnuoteka LIOK

https://rm.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontpoabnsie | Ipakruueckne | /laTa usyqenus
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchI
Bubnuoteka LIOK
https://rn.edsoo.ru
[TpenMeT opraHMYECKON XUMUH, €€ https://resh.edu.ru/
1 BO3HHKHOBEHUE, Pa3BUTHE U 1 https://www.yaklass.ru
3HAYCHHUE
Bubnuoteka LIOK
https://rn.edsoo.ru
Teopust CTPOCHUST OPraHUYECKUX https://resh.edu.ru/
2 coenuHenuit A. M. Bytneposa, eé 1 https://www.yaklass.ru
OCHOBHBIE TTOJIOKCHUS
Bubnuoteka LIOK
[Ipencrasienne o Knaccuuranm https://rn.edsoo.ru
OpPTaHWYECKUX BEIIECTB. https://resh.edu.ru/
3 Homenkmarypa (cucreMarndeckas) 1 https://www.yaklass.ru
Y TPUBHAIILHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1 Bubnuoteka LIOK
TOMOJIOTHYECKHH P https://rn.edsoo.ru




https://resh.edu.ru/
https://www.yaklass.ru

Meran u 3TaH — npocTenime
MIPEACTABUTENH AJIKAHOB

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru

AJIKEeHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru

OTUIEH U NPONWIEH — IpocTeiine
IIPEICTABUTENH AJIKEHOB

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru

[TpakTrueckas padota Ne 1.
«Ilonmydenue sTuICHA U U3yYCHHE
€ro CBOMCTB)

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru




Aunkaguensl. byranuen-1,3 u

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

9 Metmioytaauen-1,3. [Tomydenue https://www.yaklass.ru
CHHTETUYECKOTO Kay4uyKa U PE3UHBI
Bubnuoteka LIOK
AJNKHHBL: COCTaB U OCOOEHHOCTH https://rn.edsoo.ru
. https://resh.edu.ru/
10 CTPOCHUA, TOMOJIOTUYCCKUU PAI. https://www.yaklass.ru
AneThiIeH — MPOCTENIINIA
npeaACTaBUTCIIb AJIKWHOB
Bubnunoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
11 BHqHCHeHHjI 110 YpABHEHIIO https://www.yaklass.ru
XUMHUYECKOU PCaKIINU
Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
12 ApeHEL: OEH3071 H TOTYOI. https://www.yaklass.ru

ToxcuyHOCTH ApCHOB




I'eneTnueckas cBs3b

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru
Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

13 YIJIEBOJIOPOOB, MPUHAICKAIINX K hitps-//www.yaklass.
pa3IMYHBIM KJIaccam
Bubnuoteka LIOK
TTpHpOIHbIE HCTOUHMKI https://rn.edsoo.ru
. https://resh.edu.ru/
14 YTJIEBOAOPOIOB: IPUPOIHBIH ra3 u https//www.yaklass.ru
MOy THbIC HE(TSIHBIC Ta3bl, HEPTh U
MPOIYKTHI €€ mepepadoTKu
Bubnuoteka LIOK
TTpHPOIHBIC HCTOUHHKH https://rn.edsoo.ru
. https://resh.edu.ru/
15 YIJIEBOJOPOOB: IPUPOIHBIH ra3 u https://www.yaklass.ru
MOy THhIC HEPTSIHBIC ra3bl, HEPTH U
IIPOAYKTHI €€ nepepadoTKu
16 KourposnbHast paboTa 1o pasjeny Bubnuoteka LIOK

«YTIIEBOAOPOABD)

https://rn.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru




Hp CACJIbHBIC OJHOATOMHEIC CITUPTHI:

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

17 METaHOJ ¥ 3TaHoJ. BomopoaHast https://www.yaklass.ru
CBsI3b
Bubnuoteka LIOK
https://rn.edsoo.ru
MHOFOATOMHBIE CTTHPTHI: https://resh.edu.ru/
18 ’ https://www.yaklass.ru
STUJICHTIIMKOJIb U TTULICPHUH
Bubnuoteka LIOK
https://rn.edsoo.ru
®eHoi: CTpOSHUE MOJICKYJIBI, https://resh.edu.ru/
19 (bu3HYECKUEe U XUMUIECKHE https://www.yaklass.ru
CBOMCTBA, IPUMEHEHUE
Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/
20 AJIBAICTUEL (OPMATLICTHL 1 https://www.yaklass.ru

areTanbaerun. AneTod




OI[HOOCHOBHBIC npCacCIbHBIC

Bubnuoteka LIOK
https://rn.edsoo.ru
https://resh.edu.ru/

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs https://www.yaklass.ru

U yKCyCHas
Bubnuoteka LIOK
https://rn.edsoo.ru

[TpakTudeckas padorta Ne 2. https://resh.edu.ru/

22 «CBOHCTBa pacTBOpa YKCYCHOM https://www.yaklass.ru
KHCIIOTBD»
CreapuHoBas 1 OJICUHOBAs Bubnunoteka LLOK

23 KHUCIIOTHI, KaK IIPEJCTABUATEIIN https://rn.edsoo.ru
BBICIIIUX KapOOHOBBIX KHCIIOT
Mpg11a KaK COJIM BBICIINX Bubnunoteka LLOK

24 KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE https://rn.edsoo.ru
NIEUCTBHUE
Crnoxxnble 3(hUpBI KaK TPOU3BOIHBIC Bubnunorteka LIOK

25 KapOOHOBBIX KUCIOT. [ uaponms https://rn.edsoo.ru
CJIOKHBIX 3(hHUPOB

2% JKHpBI: ruapoIM3, IPUMEHEHHE, Bubsuoteka LIOK
6MONOrUYECKast POIIb KUPOB https://rn.edsoo.ru
VYTrieBoibl: cocTaB, KilacCHU(pUKAIIHS. Bubnnoteka LOK

27 Baxneiimne npeacraBuTenu: https://rn.edsoo.ru

TIII0K03a, PPYyKTO3a, caxaposa




KanMaﬂ " LOCJUIK0JI03a KaK

Bubnnoteka LOK

28 1 :
MIPUPOJIHBIE MOJUMEPDI https://rn.edsoo.ru
Konrponsnas paborta no pasuerny Bubnnoteka LLOK
29 «Kucnopoaconepxaiue 1 https://rn.edsoo.ru
OpraHUYECKUE COCTUHEHUS»
Bubnnoteka LOK
30 AMWHBL: METUJIAMHUH U aHUIIUH 1 https://rn.edsoo.ru
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE Bnbanoteka LIOK Bubnnoteka LLOK
31 OpraHUYecKue COCAMHEHUS, UX 1 https://rn.edsoo.ru | https://rn.edsoo.ru
Omostornyeckoe 3HadeHue. Ilernrump
1 BeJIkn Kak [IPUPOJIHbIE | bubnnoteka LLOK bubnnoteka LOK
BBICOKOMOJIEKYJIAPHBIE COEIHHEHHS https://rn.edsoo.ru | https://rn.edsoo.ru
1 OCHOBHBIE HOHSTHS XUMII | Bubnunoteka LOK Bubnunorteka LLOK
BBICOKOMOJIEKY IPHBIX COETHHEHHI https://rn.edsoo.ru | https://rn.edsoo.ru
OCHOBHEBIE METOILI CHHTE3A Bubnunoteka LOK Bubnnoteka LOK
34 BBICOKOMOJIEKYJISIPHBIX COSTUHEHU. 1 https://rn.edsoo.ru | https://rn.edsoo.ru
[1nacTmaccel, KayuyyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnbie | IlpakTuyecku
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsl
ATOM. XUMNYECKUIN 3/IEMEHT. Bubnuoteka LIOK
1 N3o0Tonbl. NMoBTOpeHne NpoNgeHHOro B 1 https://rn.edsoo.ru
10 kn.
Bubnuoteka LIOK
2 BxonHasa KoOHTponbHasa paboTa Nel 1 1 https://rn.edsoo.ru
3aKOH COXpaHeHUsa MacChbl U SHepruu Bubnnotexa LIOK
3 1 https://rn.edsoo.ru
B XMMUMN.
Meprnognyecknm 3akoH. Bubnunoteka LLOK
4 PacnpeneneHne 371eKTPOHOB B 1 https://rn.edsoo.ru
aToOMax 3JIEMEHTOB MaJlbIX
nepmnonos.
Bubnanoteka LOK
5 PacnpeueneHme 3JIEKTPOHOB B 1 https;//rn_edsoo_ru
aTomMax 6o/bLUVX Mepnoaos
MonoxxeHue B NCX3 Bogopoaa, Bubnunoteka LLOK
6 JTAaHTaHOWOO0B, aKTUHONOOB 1 https://rn.edsoo.ru
NCKYCCTBEHHO MOJTy4YEHHbIX
3/1EMEHTOB
Bubnanorteka LOK
7 BaneHTHOCTb N BasIeHTHbIE 1 https://rn.edsoo.ru
BO3MOXXHOCTU aTOMOB




lMepnoonyeckoe nsMmeHeHue

Bubnanoteka LOK
https://rn.edsoo.ru

8 BaJIEHTHOCTW U pagnyCcoB aTOMOB.
Bubnanoteka LOK
9 OCHOBHbIe BUAbl XUMNYECKON CBA3N. https://rn.edsoo.ru
MNoHHas n KoBaNleHTHas CBA3b
Bubnanoteka LOK
10 CocTaBNieHNE 3/IEKTPOHHbLIX hopMy https://rn.edsoo.ru
BELLEeCTB C KOBaJIEHTHOW CBSA3bIO
Bubnanoteka LOK
1 MeTannnyeckasa ceasb. BogopoanHasa https://rn.edsoo.ru
CBSI3b.
Bubnanorteka LOK
12 MpoCTpaHCTBEHHOE CTPOEHME https://rn.edsoo.ru
MOJIEKY )
bubnanoteka LOK
13 CTpoeHue KpncTasios. https://rn.edsoo.ru
KpucTtannmyeckme peLleTku.
Bubnunoteka LLOK
14 Mpu4nHbLI MHOroobpasuns BeLlecTs https://rn.edsoo.ru
KoHTposibHasa paboTta Ne2 no Temam bubnmorexa LOK
15 «BaXkHenLme XxmmMmmn4eckmne noHaTns https://rn.edsoo.ru

N 3aKOHbI», <<CTpO€HVIe BellectBa»




Knaccnukauma X uMmnyeckmnx

Bubnanoteka LOK
https://rn.edsoo.ru

16 peaKkLnin
Bubnanoteka LOK
17 Knaccnrkauns XMMn4eckmnx https://rn.edsoo.ru
peakuunmn
Bubnanoteka LOK
18 CKOPOCTb XMMUYECKNX peaKLini https://rn.edsoo.ru
Bubnanoteka LOK
19 CKOpOCTb XUMUYECKUX pPeaKLNN. https://rn.edsoo.ru
KnHeTnyeckoe ypaBHeHMe peakuum
Bubnanorteka LOK
20 KaTtanus https://rn.edsoo.ru
bubnanoteka LOK
)1 Xnmmyeckoe paBHoBecue 1 cnocobbl https://rn.edsoo.ru
ero cMelleHmns
Bubnunoteka LLOK
2 Ypok-o606L1eHne no teme https://rn.edsoo.ru
«XuMun4veckune peakumm»
Bubnanorteka LOK
23 JvcnepcHble cucTeMmsl https://rn.edsoo.ru




Criocobbl BblpaXkeHNst KOHUEHTPaLNK

Bubnanoteka LOK
https://rn.edsoo.ru

24
pPacTBOPOB
PelweHve 3apa4 Ha npurotossieHmne Bubnnoteka LLOK
25 pacTBOpa onpenesieHHON MONAPHON https://rn.edsoo.ru
KOHLIEHTpaLun
MpakTndeckasa pabora Nel bubnnoteka LIOK
26 MpurotoBaeHme pacTBopa C https://rn.edsoo.ru
3a4aHHOW MONSAPHOW
KOHLIEHTpaLUunen
57 DNEeKTPOAUTUYECKas ANCCoLMaLUS. Bubaunorteka LIOK
BOLOPOAHbIN NOKa3aTeb. https://rn.edsoo.ru
bubnanoteka LOK
28 Peakuunmn noHHoro obmeHa https://rn.edsoo.ru
29 TMOPOSIN3 OPraHNYecKmx un Bubnnoteka LIOK
HeopraHW4YeckKnux coegnHeHun https://rn.edsoo.ru
Bubnanoteka LOK
30 XMn4eckme NCTOYHUKN ToKa https://rm.edsoo.ru
31 Pan ctaHOapTHBIX 3/IEKTPOLAHbLIX Bubnnoteka LIOK
noTeHuMnanos https://rn.edsoo.ru
1 Koppo3us MeTassioB u ee Bubamoteka LLOK
npenynpexiaeHne https://rn.edsoo.ru
Bubnanoteka LOK
33 SN1eKTPONI3 https://rn.edsoo.ru




KoHTposibHada paboTta Ne3 o

Bubnanoteka LOK

34 pa3sneny «TeopeTnyeckre OCHOBbI https://rn.edsoo.ru
XUMUN>»

Bubnanorteka LOK

35 Obuwan xapakTepucTuka MeTasJloB https://rn.edsoo.ru
Bubnanoteka LOK

36 Ob6ulasa xapaKTepUCTMKa METAN/IOB https://rn.edsoo.ru
Bubnanorteka LOK

37 0630p METaNIMYECKNX SNIEMEHTOB A-rpynn https://rn.edsoo.ru
13 O6LwmMit 0630p MeTanIMYeckmnx anemeHToB b- bubamorexa LIOK

rpynn https://rn.edsoo.ru
Bubnanoteka LOK

39 Meab https://rn.edsoo.ru
Bubnanorteka LOK

40 UnHK https://rn.edsoo.ru
Bubnanorteka LOK

41 TuTaH 1 Xpom https://rn.edsoo.ru
Bubnanoteka LOK

42 *eneso, HMKeNb, NAaTUHA https://rn.edsoo.ru
Bubnanorteka LOK

43 Cnnasbl MeTannos https://rn.edsoo.ru
44 OKcnabl U rMapoKCcMAabl METaNI0B Bubnnoteka LLOK




https://rn.edsoo.ru

MpakTnyeckas pabota N22 PewweHue

Bubnanorteka LOK

45 DKCrnepuMeHTasbHbIX 3a4ay No TeMe https://rn.edsoo.ru
«MeTannb»
Bubnanoteka LLOK
46 PelueHne 3agay https://rn.edsoo.ru
47 KoHTponbHas pabota N24 no Teme Bubnnoteka LLOK
«MeTannbl» https://rn.edsoo.ru
bubnanoteka LLOK
48 0630p HEMETAN/OB https://rn.edsoo.ru
49 CBOWCTBA U MPUMEHEHWE BaXHEMLLINX Bubnnoreka LIOK
HemeTannoB 1 y https://rn.edsoo.ru
50 CBOWACTBA U NPUMEHEHME BaXKHEWLLINX Bubnmnoteka LIOK
HeMeTannoB. 1 4 https://rn.edsoo.ru
ObLas xapakTepucTMka oKCnaoB Bubnunoteka LIOK
51 HEMETaNI0B U KMCNOPOAOCOAEPKALLMNX https://rn.edsoo.ru
KMCnoT 1 y
57 OKMCNUTENbHbIE CBOMCTBA a30THOM U Bubnnoteka LIOK
cepHoii kncnot 1 y https://rn.edsoo.ru
53 CepHast KMUCNOTa M a30THas KUCIOTbI. Mx Bubnmnoteka LIOK
npuMeHerve. 1y https://rn.edsoo.ru
Bubnanoteka LOK
54 BoaopoaHble coeanHeHns HemeTanios 1 4

https://rn.edsoo.ru




['eHeTMYecKas CBA3b HEOPraHWYeCcknx u

Bubnanoteka LOK

55 .
OopraHu4yeckux Bewects 1 y https://rn.edsoo.ru
MpakTnyeckas pabota N23. PewweHune bubnanoteka LOK
56 3KCMEPUMEHTAJIbHBIX 3aay No TeEMe https://rn.edsoo.ru
«Hemetannbl» 1y
57 KoHTponbHas pabota N2 5 no Teme Bubnnoteka LIOK
«HemeTannb» 14 https://rn.edsoo.ru
58 MP/P N94 PelueHue 3KCnepuMeHTasIbHbIX Bbubnnoteka LLOK
3a/1a4 N0 HEOPraHMYeckoit Xummn 1 y https://rn.edsoo.ru
59 MP/P NC 5 PelueHune skcnepyMeHTasnbHbIX Bubnnoteka LLOK
3a/1a4 Mo OpraHNYeckon xumMmn 1 u https://rn.edsoo.ru
60 MP/P N26 PelueHne npakTUYecKux Bubnunoteka LLOK
pacyeTHbIX 3ada4 1 4 https://rn.edsoo.ru
61 MP/P N27 Mony4eHne cobupaHmne u Bubnunoteka LLOK
pacrosHaBaHue rasos 1 y https://rn.edsoo.ru
2 XUMUS B NPOMBILLIEHHOCTM. MPUHLMNbI Bubnnoteka LIOK
MPOMBbILLIEHHOrO MPOM3BOACTBA 1 Y https://rn.edsoo.ru
XWMUKO-TEXHOIOrMYECKME NPUHLMIMbI bubnnoteka LLOK
63 MPOMBbILLIEHHOrO NOJTyYEHNS https://rn.edsoo.ru
MeTannos.l1pon3BOACTBO YyryHa. 1 4
Bubnanorteka LOK
64 Mpown3BoacTeo ctann 1 4 https://rn.edsoo.ru
65 Xumus B 6bITy 1 4 Bubnnoteka LLOK




https://rn.edsoo.ru

XuMmnyeckast NpoMbILIEHHOCTb U

Bubnanorteka LOK

66 .
oKpy>xatoLast cpeaa 1 u https://rn.edsoo.ru
Bubnanoteka LOK
67 MToroBas KOHTposbHas pabota N26 1 y https://rn.edsoo.ru
68 . AHaIM3 KOHTPOJIbHOI paboTbl. O6obLIEHNE Bubanoteka LIOK

rpoviaeHHoro matepvana 1 4

https://rn.edsoo.ru
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Pymzutuc I'.E. Xumus. Opranndeckas xumust 10 ximacc: yaeOHUK a7 0011eo0pa3oBaTeIbHBIX

yupexnaeHuii: 6a3oBbiii ypoenb / I'.E. Pymzuruc, ®@.I'. ®enpaman — 14-e uznanue — M.: [Ipocsenienue,
2020r.

Xumua, 11 knacc Pyasutuc I.E., ©.I'. Penbaman, «M3aatenscteo
«[1pocBeLleHune»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. AdanaceeBa M. H. Xumus. [Ipumepnsie padoune nporpammel. [Ipenmerras muaus yueonukos I. E.
Pymsurtuca, ®. I'. ®enpamana 10 — 11 knacesl / M. H. AdanacbeBa. — Mocksa: [Ipocsemenue, 2021.
—48c.;

2. Tapa. H. H. 3agaunuk ¢ «momontHukoM». 10 — 11 Kimaccel: mocoOue Julsl yJanuxcsi o0meoopa3oBar.
yupexxaenuit / H. H. I'apa, H. U. 'abpyceBa. — Mocksa: IIpocBemmenue, 2013. — 95 c.

3. Ueanoga P. I'. Xumus. [Iporpamma aiis 8 — 11 kiaccoB o0meo0pasosat. yupexaenuii / P. I
HBanoBa, A. C. Kopomenko. ['ymanutapssiii usa. uentp BJIAJIOC, 2014. — 95 c.;

4. Koasnora B. B. ®yHnameHTabHOE SApo coaepkanus oomero oopaszoanus / B. B. Kosnosa, A. M.
Konnakosa. — Mocksa: [IpocBemenue, 2011. — 79 c.;

5. Pymutuc I'. E. Xumus. 10 xinacc. Yuebnux misa obmeobpaszosat. yupexaenuit / I'. E. Pymsutuc, ®. I'.
®enpaman. — 4-e uzn. — Mocksa: [IpocBemenue, 2016. — 224 ¢. : ui.;

6. PymutucI'. E. Xumus. 11 xnacc. Yuebnuk nns obmeobpasosat. yupexaenuit / I'. Y. Pymazuruc, @.
I'. ®enpaman. — 3-e m3a. — Mocksa: IIpocsemenne, 2016. — 224 c. : un.

7. Acanosa JI. U. Texnonoruyeckue kaptol (MeTtoauueckoe nocodue) / JI. 1. AcanoBa. — Mocksa:
[Ipocsemenue, 2011, - 112 c.;

8. Tameema H. JI. KaproTeka pa3BHBaIOIINX 3aJaHU IS ITKOJIBHOTO Kypca XUMUH. MeToqmdecKoe
noco0ue A yuuTeaed XuMuu 1o peanusanun tpedoBanuit @I'OC k MeTanpeIMeTHBIM U
JIUYHOCTHBIM pe3yibratam. Texnomorus MCVY /] kak pecypc peanmzanuu TpedboBannii ®I'OC / H. JI.
I'aneesa, I'. I". JIsicoBa. — MockBa: 5 3a 3Hanus, 2015. — 64 c.;

9. Tapa H. H. Xumus: ypoku B 10 xinacce: nocooue s yautens / H. H. ['apa. — Mockga:
[Ipoceemenue, 2014. — 127 ¢.;

10. T'apa H. H. Xumus: ypoku B 11 xnacce: nocobue mis yuurens / H. H. I'apa. — Mocksa:
[Ipoceemenue, 2014. — 127 c.;

11. Hopoubkun B. H. Xumus. EI'D. Paznen «Heopranuueckas xumus». 10 — 11 xnaccsl. Tpenuposounas
TeTpaab. YueOHo — MeToamueckoe ocodue / B. H. JloponbkuH, A. I'. bepexnas, T. B. CaxHesa, B.
A. ®eBpanieBa. — Mocksa: Jlerunon, 201. — 65 c.;

12. 3arpanmunas H. A. JlnarHocTHKa METAIIPEAMETHBIX Pe3yIbTaTOB PN 00yYeHNH XHMUHU B OCHOBHON
mkoue. [Tocobue st yuantens / H. A. 3arpannynas, E. B. Mupernkosa. — Mocksa: Pycckoe cnoBo —
yueOHuk, 2020. — 124 c.;

13. Kazannes 0. H. Xumus. «Korctpykrop» Tekyiiero koHtTpods. 10 kinace (mocodue s yuurens) / FO.
H. Kazannes. — Mocksa: Benrana — I'pad, 2011. — 84 c.;

14. IlyTs B mpodeccuto. IlIkompHBIE HCcIeIOBaTENbCKIE TPOSKTHI TIO0 XuMuH / [A. A. Kaprosa]; mon. pen.
A. A. KaprnoBoii. — Cn6.: U3znatensctBo C. — [lerep0d. yu — ta, 2020. — 234 c., un.;

15. Papeukuii A. M. Xumus. unaktndeckuii Matepuai. 10 — 11 kimacchl: mocodue Jist yuuTenei
obmieoOpa3oBar. yupexaenuii / A. M. Pagenkuii. — Mocksa: IIpocemenue, 2011. — 127 c.

16. Teopus 1 mpakTHKa JUCTAaHIIMOHHOTO 00y4YeHUs: yueOHoe mocobue st By3os / [E. C. [Tonat u ap.];
mox pex. E. C. Tlonat. — Mocksa: M3garensctBo FOpwiit, 2020. — 434 c.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://educontru/?utm_source=eljur https://edu.skysmart.ru/
Bubnuoteka LIOK https://rn.edsoo.ru
https://resh.edu.ru/ https://www.yaklass.ru
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