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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
obOpazoBarenpbHoM ctaHmapre COO, yuebHbiM mmanom ['BOY IO Ne 195
Anmupanreiickoro  paiiona  Cankrt-IlerepOypra, ¢ yuérom KoHnuenuuun
npenojaBanusi yueOHOro npeamera « Xumus» B 00pa3oBaTEIbHBIX OpraHU3aIUsiIX
Poccuiickoit ~ ®denepanuu,  peaNu3yOMMX  OCHOBHbIE  00pa3oBaTEIbHbIC
MporpaMMbl, U OCHOBHBIX TMOJIOkKEHUNH «CTpareruu pa3BUTUS BOCHUTAHUS B
Poccuiickoit ®enepanuu  Ha mnepuon g0 2025 roma»  (Pacmopsbkenue
[TpaButennctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHs 00Y4YalOIIUXCS CPEICTBAMHU
yaebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnentyanpHbeie TosiokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
collepKaHMs, pPe3yJbTaToB OOy4deHUss W TpeOOBaHM K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SBJSETCS HEOTHEMJIEMOM YacThIO UX
oOpa3zoBaHHOCTH. OHO CHOYXKUT 3aBEpUIAIONIUM OSTallOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro OO0pa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanmusyercs xumuyeckoe 0Opa3oBaHHE
oOydJarommxcs Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus CPEACTBAMU YIECOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHHE KOTOPOTO OIpPEAEICHbl B
nporpaMMe MO XUMUU C Y4E€TOM CHEeUU(PUKA HAYKU XUMUHU, €€ 3HAYeHUs B
MMO3HAHUU TIPUPOJBI U B MaTEpPUATBLHOM XM3HU OOIIECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TMPUHIUIOB, XapPaKTEPU3YIOIMHMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero o0Iero oopasoBanus B Poccuiickoit deneparuu.

XUMHUS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT oco0yro poiib B
COBPEMEHHOW IMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAINMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO TMPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
OpUpOABl U 4YelloBeKa, KOoTopoe (GopMupyercs B XUMHHM HAa OCHOBE TMOHUMAHUS



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.) SBIAIOTCS:

e (opMHUpPOBAaHHE CHCTEMbl XUMHUYECKHX 3HAHHM KaK BaKHEHIIICH
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 (opMUpPOBaHUE U PAa3BUTHE MPEJCTABICHUI O HAYUYHBIX METO/aX MO3HAHMS
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 pa3BUTHE YMEHHM U CIIOCOOOB JEATEIBLHOCTH, CBSI3AHHBIX C HAOJIOJEHUEM
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 obmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hefienro), B 11 kinacce — 34 gaca (1 gac B Heemio).



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.



HPEIAMETHBIE PE3YJIBTATBI
10 KJTACC

IIpeameTHBIE pE3ynbTaTBl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPAKAKOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJM XHMHH B IIO3HAHWU SIBICHUI
Opupojbpl, B (OPMUPOBAHMM MBIIUICHUS W KyJIbTYpbl JUYHOCTH, €€
(yHKUHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUs] TPAKTUYECKUX 3aau
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO M MPHUPOJAHOMN
cpexne;

BJIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH DJIEMEHT, aToM, »3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJia, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKAsI
CBSI3b, CTPYKTypHasi gopmyia (pa3BEpHyTass M COKpaul€HHas), MOJb, MOJISpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJIHBIM CKeJeT, (yHKIUOHAJIbHas TIpymia,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHI Psi, TOMOJIOTH, YIJIEBOJOPOAIbI,
KHCIIOPOJ, U a30TCOJEpKAlllMe COEIUHEHHS, MOHOMEP, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHUS
oprannyeckux BemectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHMsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CHUCTEMHOCTH XWUMHUYECKHX
ABJIEHUHM, (PAKTOJOTUUYECKHE CBEIEHUS O CBONCTBAX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCHOJIb30BaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM AESTEIbHOCTH YEJIOBEKa,;

c(OpMUPOBAHHOCTh YMEHHMI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh MX B3aMMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHSITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPAIICHUI OPIraHUYECKUX COCAMHEHUM;

c(OpPMHPOBAHHOCTh YMEHHMI HCIOJNb30BAaTh XMMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKHMX BEIIECTB W YpPaBHEHUH XUMUYECKUX peakui,
U3rOTaBJIMBaTh MOJEIN MOJIEKYJI OPTaHMYECKHMX BEIIECTB IS HMIUIFOCTPALMM UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIPENEIEHHOMY
KJaccy/Tpynne COeIuHEHU (YIJIEBOAOPOIbl, KHUCIOPOA U a30TCOJEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIE
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWICH, INPONWIEH, alleTHUJIEH,



ATWJICHIJINKOJb, TJIHIEPUH, (eHol, (hOopMallbIerua, aleTaabJAernu]l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
dbpyKTO3a, Kpaxmal, eJITi0JI03a, TIUIHH);

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

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHATHb TOJOXKEHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jis1 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nueckue M XUMUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENEH pPAa3ITHMUHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwnOyraguen-1,3, GeH307, METaHOJ, 3TAaHOJ], STUJIEHIJIMKOJb,
TIIALEPUH, (PEHOJ, ameTalbJIeru, MypaBblHAasl M YKCYCHasi KUCIOTHI, TJIFOKO3a,
KpaxmaJl, [eJITI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHMHYECKUX PEaKIUU C
HCIOJb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (He(pTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX IEepepadOTKU U
MPAKTUYECKOE TPUMEHEHHE TIPOIyKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU MPU U3YUYEHUHU BEIIECTB U
XUMHUYECKHUX sBJICHUN (HaOII0/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICIIUPOBAHNUE),
HCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAaHMUS JJIsI TPUHATHS pElIeHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
[IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MPAaBWIIA MOJIb30BAHUS XUMHUECKOU
MOCy/ZI0O U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBWiia OOpAIICHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKHUM
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUM, MOJTyUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEII[ECTB, JICHATypaIusi OENKOB IMPU HArpeBaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHUEM, TIPEACTABIATh PpPE3yJbTaThl



XUMHUYECKOr0 SKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUU COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
MH(pOpPMAMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
nHpopMaruu, IHTepHEeT 1 IpyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIOAaTh  TpaBWJIa  SKOJOTHYECKU
11e71eco00pa3HOro TOBEACHUsI B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA Ha JKUBBIC OpPraHW3MBI OINPEJACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbIci Tokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TIPEJOTBPAIlCHUST HUX BPETHOTO BO3JACHCTBHS Ha OpPraHuU3M
YEeJI0BEKa;

JUISL O0YYarOIUXCS ¢ OrpaHUYECHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbBS: YMEHHE
IPUMEHATh 3HAaHHS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMHYECKHUX SBIICHUI;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitnsg mis 3anmucu XUMHUYECKHX

dhopmyI.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAKAKOT:

c()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XMMHMUYECKOH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHHM B TIO3HAHUU SIBICHUI
opuponabl, B  (HOPMHUPOBAHMM MBIIUIEHUS U KYJIBTYpPHl JIMYHOCTH, €&
(GYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHHsl MPAaKTUYECKUX 3a]1au
U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHMSI K CBOEMY 370POBBI0 M IPHUPOJHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarolie MOHATUS (XUMUYECKHM 3JeMeHT, aToM, U30Tol, S-, p-, d-
AJIEKTPOHHBIE OpOMTANM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPUILIATEIbHOCTh, CTENIEHb OKHUCIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHas1, MOHHAsI, METAJUIMYECKas, BOJOPOIHAs ), KpUCTAJUIMYECKas PelIETKa,
TUINBl ~ XUMHUYECKHX  PpEaKUUd, pacTBOp, AJIEKTPOJUTHL,  HEJIEKTPOJIMTHI,
AIIEKTPOJIMTUYECKAs] JTUCCOLMALINSA, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEaKIuu, XUMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKOM JIucconmanuu, nepuoaudeckuii 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUs W MPEBPALLEHUS SHEPIUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMUH,



MHPOBO33PEHUYECKUE 3HAHU, JICKAIIUME B OCHOBE IIOHUMAHMS INPUYMHHOCTH M
CUCTEMHOCTH XUMHYECKHMX SIBICHUN, (PAaKTOJOTMYECKUE CBEJIECHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM MCMOJIb30BAHUM BaXKHEHUIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOMN JESITEIILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIpU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NIPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
W3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEENIATh BAJIEGHTHOCTh U CTETIEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOMN
CBs3M (KOBaJ€HTHas, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHU! (IPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KHCJOTBI, aM(OTEpHbIE TUAPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUONYECKOTO 3akoHa /I,
N. MenpaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTb YMEHHM XapaKTepu30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckod CHCTEMBI
xumuueckux sneMeHToB JI. WM. MenpaeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMMUYECKUX DJIEMEHTOB U MX COCIUHEHUHN
110 nepuojaaM u rpynnaM llepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB J1. U.
Mennemneena;

cOpMUPOBAHHOCTh ~YMEHUN  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  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



s dexTy peaknmu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuy, y9acTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHIA COCTABJIATH YPaBHEHHUS PEaKIUN pPa3THYHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPAaBHCHHSI PEaKInii HOHHOTO OOMEHA, YUUTHIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAueCTBCHHBI COCTaB pa3jUYHBIX HEOPTraHUYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM TYTEM HMOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAaHMYECCKUX
BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pPAaCKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIMA TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
3TUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictBus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUYECKHE TIPOIECCHI,
JeKallue B OCHOBE MPOMBINIJICHHOTO TOJYYEeHHs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIIAX U
AKOJIOTHYECKUX MPOOJIeMax XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IpU XMMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA MM 00bEéMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MM O0BEMY OJHOTO W3 yYAaCTBYIOIIUX B PEAKIIHH
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hopMHUPOBAHHOCTh YMEHHI COOIIOIATh MTpaBUJIa MOJIH30BAHUS XUMHUYECKON
MOCy/ZI0O U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBWiia OOpAIICHUS C
BEII[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBIMOJHATH XUMHUYCCKUU
AKCIIEPUMEHT (pa3jioKeHHEe IMEePOKCHIa BOAOPOJIAa B MPHUCYTCTBUU KaTalIM3aTopa,
OMpeNeNICHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI  YHUBEPCAIBHOTO
WHJUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKInu,
peakIuu MOHHOTO OOMeHa, KauyeCTBEHHBIE peaklnu Ha cyibdar-, kapOoHAT- U
XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3aJ1a4 10
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TIPABWJIAMH TEXHUKH
0e30macHOCTH TIPH OOPAIlEHNH C BEIIECTBAMHU U JaOOpaTOPHBIM 00OPYIOBAHHEM,
IPEACTaBIATh PE3yIbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu



YpPaBHEHHH COOTBETCTBYIOIIUX PEAKIMA M (HOPMYIMPOBATh BHIBOJALI Ha OCHOBE
ATUX PE3yJIHbTATOB,;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3HPOBATH XHUMHUYECKYIO
MH(pOpPMAMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaNuH, MTHTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIOAaTh  TpaBWJIa  SKOJOTHYECKU
11e71eco00pa3HOro TOBEACHUsI B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpaHEHUsI CBOETO 3JI0POBBSI M OKPYKAIOIICH MPUPOTHON CpEeIbl, OCO3HABAThH
OTaCHOCTh BO3/ICHCTBHS Ha YKMBBIE OPTaHU3MBI ONPEICAEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHHS W
MIPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsE OOYYArOIIUXCS C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBBS: YMEHHE
MPUMEHTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX II03HAHWS BEIICCTB U
XAUMHAYECKHX SIBJICHUH;

JUISL  CIIETIBIX M CINA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-ToUeuUHyI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m KontpoJsbusie | IIpakTnyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3neu 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUM A. 3
M. bytneposa
Wroro no pazneny 3
Pasnen 2. YrieBoaopoast
2.1 [IpenenbHble yriIeBOAOPOIbI — AJTKAHBI 2
9 HenpenenbHble yrieBogopo/ibl: alKEHbI, 6 1
aJIKa/IneHBbl, aTKUHBI
23 ApoMaTudeckue yrieBoaoposl 2
24 [IpupoHbIE HCTOYHUKH YIJIEBOJIOPOJOB U 3 1
ux nepepadoTka
Uroro no pazaeny 13
Paznen 3. Kucnopoacoaepskamue oprannyeckue coeIuHeHus
3.1 Crnuptsl. deHon 3
319 Anpaerunbl. KapOoHOBBIE KHCIIOTHI. 7 1
Crnoxubie d3Gupbl
33 VYrneBoabl 3 1




Uroro no pazaeny 13
Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus

4.1 AMMHBI. AMUHOKHUCITOTBI. benku 3
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHS

5.1 IInacrmaccel. Kayuyku. Bonoxna 2
Uroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoanyecTBo yacos DJICKTPOHHBIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnbie | IIpakrnyeckue (ugp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
’ BEIIECTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Uroro no pazaeny 13
Pa3nea 2. Heopranmueckasi Xumust
2.1 MerTanmnst 1
2.2 Hewmetamibl 1 1
)3 CBs13b HEOPTAHUYECKUX M OPTAHMUECKUX )
’ BEILIECTB
Uroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Uroro no pazaeny 4
OBULIEE KOJIMYECTBO YACOB 110 [TIPOI'PAMME 34 2 3







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckne
padoThI

DJICKTPOHHBIE
nu@poBbie
o0pa3oBaTte/ibHbIE

pecypcsl

[Ipeamer opranndecko XUMHH, e
BO3HHKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX

coenquHeHnii A. M. BytnepoBa, €€ 0CHOBHbIE

ITOJIOKCHU A

HpCI[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I
OpTraHNYCCKUX BCIICCTB. HOMCHKHaTypa

(cucremaTuveckasi) U TpUBUAIbHbIC HA3BAHUS

OpTraHNYCCKUX BCIICCTB

AnKaHBI: COCTaB " CTPOCHHUC,
TOMOJIOTHYECKHUI pAx

MertaH u 3TaH — npocTeuIme
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA

OTUjIeH " MNPOMNUJICH — HpOCTGﬁI.HPIG
MpEaACTAaBUTCIIN AJIKCHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHUE ero CBOMCTBY

Ankanuensl. byranuen-1,3 u
meTunoyrtaaues-1,3. [lomyuenue
CHUHTETHUYECKOTO KayuyKa U PEe3HHBI




10

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSAll. ALIETHIEH —
MPOCTEHIINI IPEICTABUTENb ATKUHOB

11

Brrunciienus 1o ypaBHEHUIO XUMHYECKON
peakmuu

12

Apensl: 6eH30:1 U TOIyoJ1. TOKCUYHOCTD
apeHoB

13

I'enernyeckas cBs3b yII€BOJOPOAOB,
MPUHAUICKAIINX K PA3IMYHBIM KJlaccam

14

[IpupoaHbIe HCTOYHHUKH YTIIEBOJOPOIOB:
HPUPOAHBIN ra3 v MOMyTHbIE HEQTSIHbBIC ra3bl,
HeDTh U IPOIYKTHI €€ mepepaboTKu

15

[IpupoaHbIe NCTOYHUKH YTIEBOAOPOIOB:
TIPUPOHBIN ra3 U MOMYTHBIC HEQTSIHBIC Ta3bl,
He(Th U IPOYKTHI €€ mepepadOTKH

16

KontposnbHas padoTa no pasaeny
«YTIIEBOIOPOIBI»

17

HpCI[eJ'IBHBIG OAHOATOMHBIC CITMPTHI:
MCTAHOJI ¥ 3TaHOJI. BOZ[OpOI[HaSI CBA3b

18

MHOroaToMHsbI€ CIIMPTHL: STUJICHIJIMKOJIb U
[JIMLEPUH

19

deHoI: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘-ICCKI/I€ )51
XUMHNYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

20

Anpaerunpl: GopManbAeTH ] U alleTaIbICTH I,
AneroH

21

OIHOOCHOBHBIE TIPEIETbHBIC KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHASI U YKCYCHAs




[TpakTrueckas pabora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHON KHCITOTBD»

” CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK
MPEICTaBUTENIN BHICITUX KAPOOHOBBIX KHUCIIOT

24 MBpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ACUCTBHUE
CrnosxHbie 3(Upbl KaKk MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ['MIPOIN3 CIOKHBIX
3¢upoB

2% JKupsr: rumponus, mpuMeHeHue,
OmoornYecKas poib )KUPOB
VYTIeBoibl: COCTaB, KilacCUpUKAIIHS.

27 Baxwueliye npeacTaBUTeNu: riI0K03a,
bpykTo3a, caxaposa

)3 Kpaxwman u nemiroino3a Kak IpUpOTHbIS
TIOJTUMEPBI
KonTponbHast paboTa mo pazueny

29 «Kucnopoacoaepx aiiyue opraHu4ecKiue
COCIUHEHHUSI

30 AMUHBI: METUJIAMHH U aHUJIUH
AMHMHOKHCIIOTHI Kak aM(pOTEepHbIE

31 OpraHUYecKue COCANHEHUS, UX
Oumosornyeckoe 3HaueHue. IlenTuapl

1 benku kak npupoHbIe
BBICOKOMOJIIEKYJISIPHBIE COSTMHEHUS

1 OCHOBHBIC TTOHATHS XUMHUHU

BBICOKOMOJIEKYJISIPHBIX COETMHEHUI




34

OCHOBHBIE MCTOABI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COG,I[PIHGHPIﬁ.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

MpakTnyeckn
e padoThI

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Uryparus aToMOoB

Ilepuonnueckuii 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX 3J1eMeHTOB [, 1.
MeHpeneeBa, uX CBsI3b C COBPEMEHHOMN
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XUMHYECKHUX BJIEMEHTOB U MX COCAMHECHUI 110
rpyImaM U nepuojaM. 3HaueHue
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YECKUX 31eMeHToB J[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CTpOCHI/IC BelllecTBa. XHUMHUUYECKas CBA3b, eé
BHUAbI, MCXaHU3MbI O6pa3OBaHI/IH KOBaJICHTHOMU
CBA3U. BOIIOpO,Z[HaH CBA3b

BasleHTHOCTB. DIEKTPOOTPUIIATETHHOCTD.
Crenesb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTne o nucnepcHbIx cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPBI. MaccoBas 1075
BEIIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYEeCKUX coeNMHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCcCOB

Knaccudukanmss XuMuaeckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aK0H COXpaHEHUSI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS Y MPEBPAICHUS YHEPTUHU TIPH
XUMUYECKUX PEAKITUIX

Ckopoctb peakiuu. O6paTuMble peakuy.
XHUMUYECKOE PaBHOBECHE

10

[IpaxTnueckas padora Ne 1. «Bausaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKInm»

11

BHCKTpOJII/ITI/I‘IeCKaﬂ Juccouuanms. ITongarue o
BOAOpoIHOM ToKa3atene (pH) pactBopa.
Peakiuu nonnoro odmena. I'ugponus
OpPraHNYCCKNUX U HCOPTAaHNYCCKUX BCIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH.
[TonsaTHE 006 AMEKTPOIM3E PaCIIIaBOB U
pacTBOpPOB COIEH

13

KonTponbhas pabota no pazueny
«TeopeTnueckue OCHOBBI XUMUU

14

Meraiel, ux nojioxenue B [lepuognyeckoit
CHUCTEeME XUMUYeCKuX 35emMeHToB [[. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mue hu3nvecKkrne CBOMCTBa
METAJII0B




CrtaBbI METAIIOB. :‘)J'IGKTPOXI/IMI/I‘IGCKI/II‘/’I P

15 HaNnpsHKEeHUH METAILIIOB
XWMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJIUi, KaJIbIIUA, MarHuH,
AIIOMUHMN) U UX COETUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

13 XHUMHYECKHE CBOMCTBA IIMHKA, JKeIe3a U UX
COCIUHEHUI
[TpakTrueckas padota Ne 2. "Pemrenne

19 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
«MeTamie»"
Hewmeramnbl, ux nonoxenue B [leproanueckoit

20 CHCTEME XUMHUUYECKHX dneMeHToB []. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
®Ou3nyecKue CBOMCTBAa HEMETAJIIOB.

21 AmoTponus HEMETAILIOB (Ha pUMepe
KHCIIOpOJa, cepbl, hocdopa u yriepoia)

2 XHWMHYECKUE CBOMCTBA FAJION€HOB, CEPhI U UX
COCIUHCHHI

oy XuMHUUECKue CBOMCTBA a30Ta, hocodpa 1 ux
COCIUHEHUH

24 XUMHYECKUE CBOMCTBA yIiIepo/ia, KPEMHHUS U
HUX COeOUHEHUN

’5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIIOB U UX
COETUHEHUN

26 O0o001eHne ¥ cucTeMaTH3aIus 3HaHUH 110

TeMe «HemeTamibel». Berauciaenus mo




YPaBHEHUAM XUMHUECKHUX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

27

[TpaxTnueckas padota Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 337124 110 TEME
"Hemetaist"»

28

KonTponbnas pabota mo Temam «MeTamib» u
«Hemeramnbn»

29

HeOpFaHI/I‘-IeCKI/Ie H OPraHNn4CCKUC KHUCJIOTHI.
HeOpFaHI/IquKI/Ie H OPpraHN4YCCKUC OCHOBAHUA

30

AmpoTepHbIe HeopraHHYecKHue 1
opraHu4eckue coeuHeHus. ['eneTnueckas
CBSI3b HEOPTaHMYECKHUX M OPTaHUYECKUX
BELIECTB

31

Pone xuMun B o0ecrieueHUU 3KOJ'IOFPI‘IGCKOI>1,
BHGPFCTH‘IGCKOI;'I W IUIIEBOM 6630HaCHOCTI/I,
Pa3BUTHHU MCIUIIUHBI

32

[TpencraBnenus 06 0OMKX HAYYHBIX
MIPUHITATIAX POMBIIIUICHHOTO ITOTYICHHUS
BaXHCUIIIMX BEIIECTB

33

Yenmosek B MHUPE BEIIECCTB U MaTCPHUATIOB

34

X¥UMHA U 300pOBbE YEIIOBEKA

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxmmonepHoe o6recTBo «M3marensctBo «IIpocBemnieHuey
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AxrmmmonepHoe obmiectBo «M3aarenbetBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

Xumusi. Pabouas Terpaap. 10 kiacc. ba3oBbliii ypoBeHb

Jlnaus YMK: Xumus. 'a6puensn O. C., OctpoymoB U. I'., Cnaakos C. A. (10-
11) (bazoBsrit)

Cepusi: Her

Astop: I'abpuensan O. C., Cnagkos C. A., OctpoymoB U. I

Xumust. COOpHUK 3a1a4 1o oprannueckoi xumuu. 10-11 knaccel. MapianoBa
I'.JL

['paduyeckue nukranTsl o xumuu 8-11 kmace I'.JI. Mapiianosa

OBP npaktukym no xumuu JI.U. Acanosa, E.H. Ctpenbaukosa 8-11 ki



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Poccuiickas snektponnas mkona. https:/resh.edu.ru/ € «Yuau.py» —
https://uchi.ru/

€ Slunexc. Yuebuuk» https://education.yandex.ru/home/ € «SIKmace» .
https://www.yaklass.ru/

€ doxcdopx https:/foxford.ru/about

@ «Cupuyc. Onnaitey . https://edu.sirius.online

© «MapxeTtiieric 00pa30BaTeNIbHBIX YCITYT

© «Aupexke», «1C», «Yun.py», «Ckaiienr», «Koasapacy,

@ wsnarenscrso «[Ipocemenne» u apyrue. https://elducation.ru/ €
«uaTepuerYpok» —. https://interneturok.ru/

€ O6pasoparensras miatdopma «Jlekray . https://lecta.rosuchebnik.ru/ €

https://edu.skysmart.ru/






