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PABOYAS ITPOI'PAMMA
yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

s ooyuarommmxes 10 - 11 kiraccos



HOACHUTEJBHAS 3AIIUCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpeIHEro o0mero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepannmy, TpeboBaHMU K pe3yiabTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTEIbLHOM MPOTPAMMBI CPEIHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B PDepepadbHOM  TOCYJIaPCTBEHHOM
obpazoBarenbHoM ctaHgapte COO, ¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHUs» B 00pa3oBaTeIbHBIX OpraHuzanusx Poccuiickoi
®denepanuu, peanu3yronMX OCHOBHbIE 00pa30BaTeIbHbIC IPOrPAMMbI, U OCHOBHBIX
nonoxxennit «Ctparerun pa3BuTug BocnuTaHusi B Poccuiickoit ®enepanuu Ha
nepuon 10 2025 roga» (Pacnopsbkenue IIpasutensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XHWMHHU, K OINPEIAECICHHUIO
oO1melt ctpareruu 0O0y4deHUs, BOCIIUTAHUS U Pa3BUTHs O0y4YaIOIIMXCA CPEACTBAMU
yueOHoro mpeamera «Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHbie TonoxkeHuss ®I'OC COO o B3auMMOOOYCIIOBICHHOCTH IIEJIeH,
coliepKaHUs, PE3yJbTaTOB OOYyYEHHs W TPEOOBaHUI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
001e00pa3oBaTeNbHON  OpPraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM ATaloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My ©a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEH, MPHUCYLIUX
LEJOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeJI0BEKa, a TAaK¥Ke SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIECHUS K CBOEMY 3/I0POBbIO
U TpUPOJHON cpene. PeanmsyeTrcss xumuueckoe oOpa3oBaHHE OOyYaronIuxcsl Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUsl CpeACTBAaMU yd4eOHOTO TpeaMeTa
«XuMHSI», COAEPKAHUE U TMOCTPOEHUE KOTOPOrO OIpENENCHbl B IporpaMMe Mo
XUMUU C yIETOM CielU(DUKN HAyKd XUMUH, €€ 3HAYCHUSI B TIO3HAHUU TIPUPOJILI U B
MaTepUaTbHON KU3HHU OOIIECTBA, a TAKXKe C y4€TOM OOIUX IeJIe M MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CpPEIHEro  oOILero
oOpazoBanus B Poccuiickoit denepanuu.

XuMUs Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK HIpaeT OCoOyl pojb B
COBPEMEHHOM LMBWIM3ALMHU, B CO3JaHUU HOBOM 0a3bl MaTepUalbHOW KYJBTYPHI.
OnHa BHOCHUT CBOH BKJIaJ B (HOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIJIEHUS, B
CO3J]aHUE IIEJIOCTHOTO TNPENICTABICHUS 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOopMHUPYETCS B XMMUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTAMH MPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOThEMJIEMOMN YaCThI0O MUPOBOU KyJIbTYphl, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJa W KU3HM Kaxzaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HAampaBleHAa Ha PpEIICHUE
IJI00ANBbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA - CHIPHEBO,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIMMM WEISIMU U MPUHIMIAMH CPEIHEr0 OOIIEro
oOpa3zoBaHust cojaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb
M3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY
oOyyaroumxcsi, HEOOXOJAMMYI UM JJid BbIPpA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLIMYMa, IPOJIOJDKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsiomuM  nipeaMera  «XuMHs»  SIBISIOTCS  0a30Bble  KYpChl -
«Oprannyeckas xumusi» U «OOImas W HeopraHWYeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUI TI0 HEOPTaHMYECKOW XUMHH (C BKIIOUECHHUEM 3HAHUU W3 OOIIeH XUMUU) U
oprannueckoil xumuu. GopMUpoBaHHE AAHHON CHUCTEMBbI 3HAHWMI IMPU HU3YYECHUU
npenMera 00ecreunBaeT BO3MOMKHOCTh PACCMOTPEHHUS BCEro MHOT000paszus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa comepxkaHusi KypcoB - «Opranudeckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B TporpaMme MO XHMHU Ha OCHOBE
CUCTEMHOTO TMOAXOAa K U3Y4YEHHI0 Yy4YeOHOro wmartepuana u oOyCIOBJIEHa
HUCTOPUYECKHM  OOOCHOBAHHBIM  pa3BUTHUEM  3HAHUM  Ha  OMNpeNeIEHHBIX
TEOPETUYECKUX YypOBHSAX. Tak, B Kypce€ OpPraHMYEeCKOM XHUMHUM BEIIECTBA
paccMaTpHUBAIOTCSI Ha YpPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCMHEHUW, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKHX U DIIEKTPOHHBIX
MpEACTaBICHU O cTpoeHun BemecTB. CBemeHuss 00 H3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTUU - OT YIJIEBOJOPOIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHHU. B Kypce OpraHM4ecKo XHMHUU TMOJYy4YarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYAIBLHBIC
MIPEICTABJICHUS] O XUMHUYECKOW CBS3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON PEaKIIUH.

[lon HOBBIM yIJIOM 3peHUs B TmpeaMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs H3YyYEHHBIM HAa YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOpPETUYECKU Marepual u (HaKTOJOTHYECKHE CBEICHHUS O BEIIeCTBax U
XUMHUYEeCcKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00YyYarolMMcs MPEAOCTaBIsAECTCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYCCKUX TTO3HIIHH,
rIyO)kKe TIOHSITh HWCTOPUYECKOE W3MEHEeHWEe (YHKIM JTOro 3akoHa - OT



o0oO0mIaromiei 10 0OBACHAIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEHIECTBAX, UX COCTAaBE, CTPOCHHH,
CBOWCTBaX W NMPHUMEHEHWH, a TaKKE€ O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTeKaHUs JomojHseTcss B kKypcax 10 m 11 xmaccoB
DJIIEMEHTAMHU COJICP)KaHUs, WMEIONIMMH KYJIbTYpPOJIOTHICCKUN ¥ TMPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3UM XUMHH C
IpPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B TIO3HABATEILHOW W IMPaKTUYECKOU
JESITEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCHHUTAHHUIO YBaXEHHUS K TIPOIECCY
TBOPYECTBA B 00JIACTH TECOPUU M MPAKTHUYCCKUX MPUIOKEHUN XWMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOjemMax, CBSA3aHHBIX C XHMHCH, KPHUTHYECKH OCMBICIMBATH HH(GOPMAIUIO H
MPUMEHATh €€ I TIOTIONHEHWS 3HAHWH, pEIMIeHUS WHTCIUICKTyalbHBIX |
AKCIIEPUMEHTAJIFHBIX MCCIIE0BATEIbCKUX 3a7ad. B memom coneprkanne yueOHOTro
npeaMera « XMMUs» JaHHOTO YPOBHS M3YUYEHUS] OPUCHTUPOBAHO HA POPMUPOBAHUE
y 00OydYaronmxcsi MUPOBO33PEHUYECKON OCHOBBI [IJIsi TMOHUMaHUS (GUIOCODCKUX
UjeH, TakuX Kak: MaTepHallbHOE €JIMHCTBO HEOPTraHUYECKOTO U OPraHUYeCKOro
MHUpPa, OOYCJIOBJICHHOCTh CBOICTB BEIIECTB HMX COCTaBOM U CTPOCHHUEM,
M03HABAEMOCTh TMPUPOJHBIX SBJICHUN TyTEM OJKCIIEPUMEHTA U  PEIICHUS
POTUBOPEUYM MEXKIYy HOBBIMH (DAaKTaMU M TEOPETHUECKHUMH TMPEINOCHIIKAMH,
OCO3HaHWE POJIM XUMHUH B PEUICHUH IKOJOTUYECKUX MPOOJIeM, a Takxke mpodiem
cOepeKeHNUST DHEPTeTUYECKUX PECYPCOB, CHIPhS, CO3JaHHUS HOBBIX TEXHOJOTHUH U
MaTEepUasoB.

B nmnnane pemenus 3amad  BOCHHTAHUWSA, PAa3BUTHUS W COLMATHM3AINH
o0ydJaronmmxcsi MPUHATHIE MPOTPAMMON IO XHMHH IOAXOABI K OIPEIACICHHUIO
COMEp)KaHUsI W TIOCTPOSHHUS TpeaMeTa MpeayCMaTpuBalOT —(OPMUPOBAHUE
YHUBEPCAIBbHBIX YUEOHBIX JIEUCTBUM, UMEIONINX 0a30BO€ 3HAYCHHE JIJIS PA3IMYHBIX
BUJIOB JCATEIBHOCTU: PEIICHUS TMpoOsieM, TOUCKA, aHamu3a U 00paboTKu
uHopmaIuu, HEOOXOMUMBIX [IJIi TPUOOPETCHHs] OMbITa MPAKTHUYECKOW U
MCCJIEIOBATENIbCKOM JIEATEIPHOCTH, 3aHUMAIOIICH Ba)XXKHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHUsT XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHusl, TaK U HA YPOBHE CPEIHET0 00IIero oopa3oBaHus, IpH OINpeIeICHUN
COJIEP)KATEIHbHON XapaKTePUCTUKH IIeNiel W3yYeHHUs IMpeaMeTa HampaBlIeHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAMIIMOHHO TMPHU3HAETCS (HOpPMHpPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
JEeSATEIbHOCTH YeJOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOU KyJIbTYphl. C
METOJUYECKOW TOUYKH 3PEHUS TaKOW MOIXOJ K OMPEICIICHUIO IeJeH H3ydeHUus
MpeAMETA SIBJISIECTCS BIIOJTHE OMPaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3pPEHUS TJIaBHBIMH IEISIMU W3Y4YEHUS TpeaMeTa



«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki1.) sBasItOTCS:

* (GOpMHUPOBAHHME CHUCTEMbl XMMHUYECKUX 3HAHUM KaKk BaKHEHIIeH
COCTaBJISIIOLLEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIOYEBble NOHATHA, (QyHIaMEHTAIbHbBIE 3aKOHBl U TEOPUU XHUMUH,
OCBOEHHUE $I3bIKa HAyKH, YCBOCHME W NOHMMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJICHHE C UCTOPHUEM
UX Pa3BUTHUS U CTAHOBJICHMUS,

* ¢dopMUpOBaHUE U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS
BEUIECTB U XHUMHUYECKUX PEAKIHi, HEOOXOAMMBIX il MPUOOpETCHHS
YMEHUH OpHUEHTHUPOBATHCS B MHpPE BEIIECTB U XHMHUYECKUX SIBICHHMH,
MMEIOIIUX MECTO B MPHUPOJIC, B IPAKTHUECKOMN 1 MOBCEAHEBHOMN KU3HM;

* pa3BUTHE YMEHUH U CIOCOOOB IECATEIHLHOCTH, CBI3aHHBIX C HAOIIOCHIUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TPaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ 3tuM, coaepskaTenbHas XapakTepUCTUKa Lele U 3a1ad U3yyeHus
npeaMeTa B Iporpamme 1o XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpeAHero ooOmiero odpazoBanusi. CeronHs B
IPEroAaBaHUK XUMUH B OOJIbILIEH CTENEHH OTAAETCS MPEANOYTEHNE TPAKTUUECKON
KOMIIOHEHTE COJep)KaHus OOy4YeHMsl, OPHEHTUPOBAHHOM Ha  MOJTOTOBKY
BBIIIYCKHUKA 001Ie00pa30BaTeNbHON OpraHu3alliM, BIAJICIOIIET0 HE HaOOpoM
3HaHWW, a (QYHKIMOHAJHHOW TPaMOTHOCTHIO, TO €CTh CIOCOOAMH W YMEHUSMU
aKTUBHOTO TIOJyUEHUS 3HAHUN U IPUMEHEHHS UX B PEATbHOU KU3HU JIJIs1 PEIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsa3u ¢ oTUM Tpu M3Y4YEHHH TpeaMeTa «XUMHUS» JIOMUHHUpYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKE IENH U 3a]a9H, KaK:

ajanranusi o0y4yaroumMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpa,
(GopMupOBaHHE  HHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY TNPUHSATHIO TPAMOTHBIX
pelIeHrni B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BELIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBanue 'y oOyyaroluxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE ISl Pa3jIHYHBIX BHUJIIOB
NEeSATEIBHOCTU: pElIeHUs] MpoOsieM, MOUCKA, aHaidu3a U 00pabOTKU MH(POpPMALIUH,
HEOOXOIMMBIX JUISI TPHOOPETEHUS OMbITa ACATEIbHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B IMO3HAHWHU XUMUH, a TAKKE TSI OIEHKU C TIO3UIIHHA SKOJIOTHIECKOH
0€30MMacHOCTH XapakTepa BIUSHUS BEUIECTB M XHWMHUYECKUX IPOLIECCOB Ha
OpraHM3M Y€JIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00y4YaroIUXCsl: CIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETaTh HOBBIE



3HAHUS 110 XUMHHU B COOTBETCTBUU C JKU3HCHHBIMH MOTPEOHOCTSMH, HCITOJIH30BATh
COBpEeMCHHBIC WH(OPMAIIMOHHBIC TEXHOJIOTHH JIJIS IMOMCKA W aHaIW3a YYeOHOW U
HAyYHO-TIOMYJIAPHON HH(DOPMAIIUU XUMHYECKOTO COJCPIKAHMSI;

(GhopMHpPOBaHNE U PA3BUTHE Y 00YUYAIOIINUXCS aCCOITMAaTUBHOTO U JIOTHICCKOTO
MBIIIJICHUS, Ha0II0JaTSIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, IPH IUIAHUPOBAHWHM M IPOBEACHUU XHMHYECCKOTO
AKCIIEPUMCHTA;

BOCIIUTaHWE Yy oOOydarommuxcs YyOeKIEHHOCTH B  T'yMaHHCTHYECKOM
HAIPaBJIICHHOCTH XHMHH, ¢€ BaXXHOW POJM B PEIICHUH TJI00AIBHBIX IPOOJIeM
PaIMOHAIBHOTO TIPUPOAOIIOIL30BAHNS, TIOTIOJTHEHUS YHEPTETHICCKUX PECYPCOB H
COXpaHEHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUS K TPHUPOJEC W CBOEMY 3JIOPOBBIO, a TaKXe NPUOOPETCHHUsS OIbITa
WCIIOJIb30BAaHUS TIOJIYYCHHBIX 3HAHWW JIUI TNPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B ydeOHOM miaHe cpegHero oOImero oOpa3oBaHUS TPEAMET «XUMUSD)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnactn «EcTecTBeHHO-HayUYHBIC
IPEIMETHD).

OO11ee Yncio 9acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMHUU, Ha 0a30BOM ypOBHE
cpemHero oo01ero oopa3oBanus, coctaBisieT 68 yacos: B 10 kiacce - 34 yaca (1 gac
B Heienro), B 11 kiacce - 34 yaca (1 gac B HeemiO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHM4ecKord XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. Te€opHs CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE ToJIOKeHUSI. CTpyKTypHBIE (POPMYIIbI
OpPraHMYeCKuX BelecTB. [omosorus, wus3omepus. XUMHYECKas CBA3b B
OPraHUYECKUX COCAUHEHUSX - OJUHAPHBIE U KPATHBIE CBS3HU.

[IpencraBienune o kinaccupukauu opraHMdeckux BemiecTB. HomeHknatypa
OPTraHWYECKUX COCIUHEHHMM (cUCTeMaTH4ecKas) U TPUBHUAIBHBIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJAbl HM3YyYE€HUS BEHIECTB M WX MPEBPALICHUMN:
O3HAKOMJICHHE C O00pa3llaMH OpPraHMYECKUX BEIIECTB M MaTepuajlaMl Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAONIOACHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB I10 IIPEBPAIICHUI OPTaHUYECKUX BEILLIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMWA psaa. MeraH U 3TaH -
MPOCTEUIINE TPEACTABUTENN aJKaHOB: (U3MUECKHME M XHMHYECKHE CBOMCTBA
(peakiuu 3aMelIeHUusT W TOPEHHs), HAXOXJIECHHWE B TPHUPOJAE, IMOIyYCHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHUYECKHUM psii. DTUIICH U MPOIMUICH -
MPOCTEHIIINE TIPEJCTABUTENN aJIKEHOB: (U3WYECKHME W XHUMHUYECKHE CBOMICTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THUIpaTalldd, OKUCICHHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyTtamueH-1,3 u MmetunOyTtaaueH-1,3: cTpoeHHe, BakHEHIIHE
XMMHUUYECKUE CBOMCTBa (peakuus noiauMmepusanuu). l[lolydyeHue CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJKHUHBI: COCTAaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUMA Psil. AIICTHIICH
- TMPOCTEHIIHMIA TNPEACTAaBUTENh AJIKHHOB: COCTaB, CTpOCHHEe, (U3UYECKUe U
XMMHUYECKUE CBOMCTBA (peaklUu THAPUPOBAHMS, TAIIOT€HUPOBAHUS, TUIpaTalllu,
TOpPEHHUs] ), MOyYEHUE U TPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHe U XUMHUYECKHME CBONCTBA
(peakiuu rajoreHupOBaHUS U HUTPOBAHUS), MOIYUYEHUE U MPUMEHEHue. Toayon:
cocmae,  cmpoeHue,  @Qusuyeckue U  XUMUYECKUe  Ceolucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NoyYeHue U npumeHenue. TOKCUUHOCTH apEHOB.



['eneTnueckas CBsI3b MEXAY YIUVIEBOJOPOAAMH, NMPUHAMICKAIIMMHU K Pa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHUKH YTIE€BOAOPOIAOB. IIpupoaHBI ra3 W MOMyTHBIE
HedTanble ra3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mnepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalIuThuueckuil), nuponus. [IpomykTbl
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
yTOJIb ¥ MPOAYKTHI €r0 nepepaboTKH.

OKCIEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALCHUM:
O3HAKOMJIEHHUE C 00pa3IamMu MIaCTMAcC, KayuyyKoB M pe3uHbl, KoJutekinu « Hedte»
U «YToib», MOACIUPOBAHUE MOJIEKYJ YIIEBOAOPOJIOB U TaJOr€HONPOU3BOIHBIX,
MPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'O BEIECTBA WM MPOAYKTa PEAKLMU IO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxxamme opranndeckue CoOeAUHEHUS

IIpenenbHBIE OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
bu3nueckue M XHWMHUYECKHE CBOWCTBA (pEakiMM C aKTHUBHBIMH METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHUE), NpHUMeHeHue. BoJaoponHble CBA3M MeXAy
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPTaHKU3M YeJIOBEeKa.

MHoOroatroMHble  CHUPTHL.  DTUJIEHTJIUKOIb W  [JUUEPUH: CTPOEHHE,
buznueckue M XUMHUYECKHME CBOWMCTBA (B3aUMOJACMCTBUE CO IIEJTOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAas peaKIMsi Ha MHOIOATOMHBbIE cnupThl). JleiicTBuE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIS.

®deHol: CTPOEHUE MOJICKYJbl, (U3nUecKkue ¢ XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpperunel u kemouwvl.  DopMalblIerui, AauETaNbAETUI: CTPOCHHE,
¢usznyeckue U XMMHUYECKHE CBOMCTBa (peakIMH OKUCJICHHS U BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHAasl KUCJIOTBI: CTPO€HHUE, (U3MYECKHEe U XMMHUYECKHE CBOWMCTBA (CBOICTBA,
oOuue Juisl Kjlacca KUCIOT, peakuus 3TepuduKanum), NoJIy4eHrue U IpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJOTHl KaK MPEACTAaBUTENM BBICHIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxsble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cinoxHbIX 3pupoB. Kupsl. 'uaponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.

VYrneBonmpl:  cocTaB, KJIacCU(pUKAIKS YIIIEBOIOB (MOHO-, - U
nonucaxapuabl). ['moko3a - mpocreimmii MoHOcaxapua: 0COOEHHOCTH CTPOSHUS




MOJIEKYJbl, (U3nueckue ¢ XUMHUYECKHE CBOWCTBAa  (B3aUMOJICHCTBHE C
ruapokcugom Menu(Il), okuciaeHne amMmmMuadyHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TIJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nesmnono3a kak npupoaHbie moiuMepbl. CTpoeHue Kpaxmalia u
nemnono3bl. dusmyeckne MW XUMHUYECKHE CBOWCTBA KpaxMmana (THUAPOIH3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Yy4YEHHUs BEIIECTB M HX MPEBpaAILCHUI:
IpoBeJCHUE, HAONIOIEHHE M OIMMCAaHUE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHHUPTOB (OKHCIIEHHWE 3TaHONIA
okcusioM Menu(IT)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIJIMIIEPUHA C
ruapokcuom Menu(Il)), anpaernioB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmeau(ll), B3ammopeilcTBHE Kpaxmanaa C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe opranndeckue coenunenus. dusnveckue u
XUMHUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe IHIMHA). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak mpupoOJHBIE BBHICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAs W TpPETUYHAsA CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HAa OEJIKU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YYEHHsI BEIIECTB U MX MPEBPAILLICHUI:
HAOJIOICHUE W OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalusi OEITKOB MpHU
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNM, CPEIHSST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAUHEHUH -
MOJIMMEPHU3ALIUS U MOJTUKOHIEH AU

OKCIEepUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB W WX IMPEeBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zannst MeXnpeIMETHBIX CBA3EH IIPU U3YYEHUN OPraHUYECKOW XUMHUHU B
10 kjmacce OCYIIECTBISIETCS 4Yepe3 WCIONIb30BAaHWE KaK OOMIMX €CTECTBEHHO-



HAyYHBIX TOHSITHHA, TaK W TOHATHH, SBIISIOMUXCS CHUCTEMHBIMH IS OTICIIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OO11Ke ecTecTBEHHO-HAYYHbIC TIOHATHUS: SIBJICHUE, HAYYHBIA (haKT, THIIOTE3a,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KJIACCU(PHKAIIMS, NMEPHOAUIHOCTh, HAOJIOJCHHE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

®dusuka: Marepwus, YHEPIHUs, Macca, aTOM, JJICKTPOH, MOJICKYJIa,
SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: knerka, opraHusM, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OCNKH, YTIICBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpaBI, TOPHBIE TTOPOIBI, TIOJIE3HBIE UCKOTAEMBIC, TOILTUBO,
peCypCHI.

TexHOJIOTHS: THINEBBIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHHUS,
MOTOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETUYCCKUE TIperapaThl, MaTepraibl 13
UCKYCCTBEHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKH 37IeMeHT. AToM. SIpo aroMa, U30TONbI. JIEKTPOHHAas
000J1049Ka. DHEPreTHUECKUE YPOBHH, MOIYPOBHU. ATOMHBIC OpOHTamM, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeeieHus] dJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[lepnonnueckuit 3akoH U [leproguueckas cucTeEMa XMMHUYECKUX JJIEMEHTOB
. N. Menneneea. CBs3b nepuoauyeckoro 3akoHa u Ilepuoamyeckoit cuctemMbl
xuMudeckux diiemeHToB [[. M. MeHpneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHWYECKUX DJIEMEHTOB W
o0pa3yeMbIX MMH TPOCTBHIX M CJOXKHBIX BEHIECTB IO TIpynmaM M IEepUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIbI XUMHUUYECKOW CBS3HU
(KOBaJICHTHAsl HEMOJSIpHAs W TOJISIpHAs, MOHHAsA, METajuinueckas). MexaHu3Mbl
oOpa30BaHUS KOBAJICHTHOW XUMHUYECKOM CBs3M (OOMEHHBI ¥  JIOHOPHO-
akuentopHslil). BopoponHas cBs3b. BaneHTHOCTb. DNEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTATUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTne 0 mucnepcHbIX cUcTeMax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPBL.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COEIMHEHU. Howmenknatypa
HEOPTaHWUYECKUX BEHIECTB. ['€HeTHYecKas CBSI3b HEOPraHMYECKUX BEMIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccudpukanmss — XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM W OPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NuYHbIX (akTopoB. OOpaTuMble
peakuuu. XHUMUYECKOe paBHOBecHe. DakTOphl, BIUSIOIMIME HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnun Jle [lartense.

DnekTpoiuTrueckas nuccounanus. CuiabHbIe U ciiadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB W UX MPEBPAILCHHI:
neMoHcTpanus Tabmui «lleproguyeckas cuctema xumuueckux asnementos 1. U.
MenpeneeBay, U3ydeHHE MOjENEH KPUCTALIUYECKUX PEHIETOK, HAOIIOJCHHE U
OMMKCAaHKE IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3NIOKEHHUE MEPOKCUIA
BOJIOpOJIa B MIPUCYTCTBUM KaTaau3aTopa, ONPEIEIICHHE CPE/Ibl pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAILHOIO WHIUKATOpa, peaKkluh HOHHOTO OOMEHaA),
MPOBEJICHUE MTPAKTUUYECKON paboThl «BiusiHue pa3iuuHbIX (AaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUm.

PacuérHblie 3anaumn.

Pacuétel 10O ypaBHEHUSM XHUMHYECKUX pEakiuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C MCIOJb30BAHUEM TMOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeranner. Ilonoxkenne HemerayuioB B Ilepuomudeckont  cucreme
xuMmudeckux 3nemeHToB JI. M. MenpgeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETALIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpOoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriaepoma W KpeMHHs) M HUX  COCAMHEHUNH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merambl. [lonoxenue meramwioB B llepuoguyueckon cucreMe XUMHYECKHUX
anemenToB [[. V1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX 000JIOUEK
aToMoB MetaymioB. O6mue (usnyeckue cpoiictBa MeTauioB. CIlaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpUM, Kalluid, KalbLIH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue cnocoObl MoiayueHus MeTaioB. [IpumeHeHue MeTayuioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB W UX MPEBPAILCHHI:
U3y4YEHUE KOJUICKIUMU «MeTalsl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3aJa4, HAOIIOJCHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJICUCTBUE THUIPOKCHUJIA AIIOMUHHS C PACTBOPAMHU
KHUCJIOT Y LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuérHblie 3anaum.

Pacuétsl maccel BemiecTBa WM O0ObEMA Ta30B MO MU3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcC€ WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOJMYECTBA BELIECTBA) MIPOAYKTOB PEAKIUHU, €CIH OTHO
Y3 BEILIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xumum B 0OECIIEYEHHH 3KOJIOTMUECKOM, SHEPreTHUEeCKOW U MHIIEeBOU
0€30MacHOCTH, Pa3BUTUU MEIUIUHBI. [loHSTHE O Hay4HBIX METOAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeactaBnenuss o0 oOOmUMX HAYYHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEIIECCTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXHEUIIME CTPOUTEIHHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpacKu, CTEKJIO, KEepaMmuKa,
MaTepualbl Jig 3JEKTPOHWKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHSIT U 3J0pOBBE YEJIOBEKAa: NpPaBWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 6€30MaCHOTO UCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzamust  MEXNpeaIMETHBIX  CBsi3ed TpPU  HM3YYCHHH  OOIMIeH U
Heopranndeckoi xumuu B 11 Kiacce ocyiiecTBisieTcsl 4Yepe3 MCIO0JIb30BAHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX TOHATHA, TaK W TOHSATUH, SBISIOIMIUXCS
CUCTEMHBIMU JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHA: HAay4YHBINM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccuduKalus, IEePUOJIUYHOCTb, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNE, SIBJICHUE.

®u3uka: MaTepus, SHEPIUs, Macca, aToOM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOII, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHb, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3MUYECKUE BEIMYMHBI M SIUHUIII UX
MU3MEPEHUS, CKOPOCTb.



buonorusi: knerka, opraHusM, OJKocHcTema, Ouocdepa, Makpo- u
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOJBI, MOJE3HbIE UCKONAeMbIe, TOILUIUBO,
pecypchl.

TexHomorus: XumMu4YecKasi MPOMBIILICHHOCTb, METALTYPTHsl, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUANIOB, CEIICKOXO3IHCTBCHHOE IPOM3BOJCTBO, MHIICBAs
IPOMBINUICHHOCTh,  (hapMalieBTU4ecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPErapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCT, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMUMHNN
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHHS
OoOy4YaronMMHUCsl TPOrpaMMm cpeaHero oOmiero o00pa3oBaHus (JUYHOCTHBIM,
METalpeJMETHBIM U MpeIMeTHbIM). HayuHo-meTonuyeckoi OCHOBOW ISt
pa3pabOTKHN TUIAHUPYEMBIX PEe3yJIbTATOB OCBOEHHUS MPOTPAMM CPEIHETO OOIIETro
00pa3oBaHuUs SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-AECSATEIBHOCTHBIM MOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIOIIMMUCI POCCUHCKOW TPaKJAHCKONW WJICHTUYHOCTH -
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCSl PYyKOBOJCTBOBATHCS B CBOECHU
JESATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPHUCYIIMMU IEITOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B
€UHCTBE Y4Ye€OHOW U BOCIUTATEIIBHOM JIEITEIHLHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HAcalaMH POCCHICKOTO TPa)XAaHCKOTO OOIEeCTBa, MPUHATHBIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIaMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMH  MpoIleccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTH
00yJaroImxcsl.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHSI MpeaMera «XUMHUS»  OTPaXKaroT
chOpPMHPOBAHHOCTh ONBITA TIO3HABATEIBLHOM U TMPAKTUYECKON JEATEeIHLHOCTH
oOyyJarommxcsl Mo peanu3alyy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCJIE B
YaCTH:

1) rpaskIaHCKOr0 BOCIUTAHMSA:

OCO3HaHUS 00YYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TPaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEICTaBIICHUS O COLMAIBHBIX HOpPMax U TMpaBUiaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENIBHOCTH MPH CO3JAaHUU



y4eOHBIX MPOEKTOB, PEIICHUH YYEeOHBIX W IMO3HABATEIBHBIX 3aJa4, BBHIMIOJTHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3JIMYHbIX BUJIOB YUYECOHOU JIESITENHHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHHUS

IIECHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJIEAUIO
OTEUYECTBEHHOW XUMUHU;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MIPUMEHEHUSI XUMHUHU, OCO3HAHMSI TOTO, YTO AOCTHXKEHUS HAyKH €CThb PE3YJbTaT
JUIUTENIbHBIX ~ HAOJIONCHHUM, KPOMOTIMBBIX  AKCHEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECa M MO3HABATEJIbHBIX MOTHBOB B TMOJNYYEHUH M MOCIEIYIOMIEM
aHanu3ze MHGPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHUSIX COBPEMEHHOUN OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OILIEHUBATh CUTYyalluu, CBSI3aHHbIC C XUMUYECKUMU SIBICHUSMU,
U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJTIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE M TMOCTYIKH CBOMX TOBAapUIIEH C
MO3UIMI HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) ¢bopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUSI IEHHOCTEH 3M0pOoBOrO0 W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOZICHUsT TpaBwyl 0€30MacHOTO OOpallleHUs C BEIIeCTBAaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH,

MOHUMAHMS IIEHHOCTH TIPaBUJl HHIAMBUIAYAJIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIICJICTBUNM W HETPUSATUS BPEIHBIX MPUBBIYEK (YyMOTpeOiieHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TpyaoBOro BoCIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HCCIEI0BATEIIbCKOM
JESATETbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOW W  JAPYTHX  BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PELIICHUH MPAKTUYECKUX 3a1ad
COLIMAJIbHOM HANpPaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuidl pa3auyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;



YBaXEHHUS K TPYAY, JIOJIAM TPYyAa U pe3yJbTaTaM TPYAOBOU JIE€SITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYATLHON TPACKTOPUHU 00pa30BaHNUS,
Oynymiel mpodeccuu 1 peaanu3aui COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) 3K0JIOrH4YeCKOro BOCIIUTAHUSI:

AKOJIOTUYECKU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOJeM, BIMSHUS
YKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJTHON U COLIMATIBHOW CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJB30BAHUS JIOCTIDKCHUM XUMUU IS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUW, MPUHOCSIIIMX BPEI  OKPYKAIOIIEH
NPUPOJIHOM Cpejie, YMEHHUsI MPOTHO3UPOBATh HEOJArONMPUSTHBIE 3KOJIOTHYECKHUE
MOCIIEICTBUS NPEATPUHUMAECMBIX JICUCTBUM U MTPEIOTBPAIATh HX;

HAJIMYHS Pa3BUTOIO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NEATENbHOCTH JKOJIOTUYECKON HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOW WM COI[MAIIBHOU
MPaKTUKE, CIIOCOOHOCTH W yMEHHUS aKTUBHO TMPOTHUBOCTOATH HJICOJOTUHU
xemodoouu;

7) MEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMHUU KaK HayKd, OCO3HaHHS €€ poJlid B
GbopMUPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUU IEJTOCTHOTO
MPEACTaBJICHUs] 00 OKPYXKAIOIIEM MHUpPE Kak O €IUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUH TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHH JUII  COBPEMEHHOM
UMBWIM3ALUU: B €€ T'YMAaHUCTUYECKOM HANPABJICHHOCTA W BaXHOU pOJIA B
CO37IaHMM HOBOW 0a3bl MaTepUANIBHON KYJIBTYPhI, PEIICHUU TJIOOAIBHBIX MPOOIIEM
YCTOWYHUBOTO PA3BUTHUS UYEIIOBEYECTBA - CHIPHEBOM, DHEPreTHUUYECKOW, MUIIEBOU M
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECIICUEHUU YCIOBUUN
YCHENIHOTO TPY/1a U SKOJOTHYECKH KOM(POPTHOM KMU3HHU KAXKIOTO YjeHa OOIIEeCTRa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYHIHOCTH METOJOB
MO3HAHUS, WCTOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS Ui aHAlIM3a U OOBSCHEHUS SIBICHUM OKPYXalOLEro Mupa u
MPOUCXOMSIINX B HEM U3MEHEHUMN, YMEHUs J1eJ1aTh 00OCHOBAHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4HbIX (AKTOB M MMEIOUIMXCS JaHHBIX C IeJbl0 TMOJyYeHHUs
JIOCTOBEPHBIX BbIBOJIOB;



CITIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
perIeHus po0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM AESTEIbHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUM 10 XUMUH B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTAM TpyJa B pa3IMyHBIX cepax mpodecCuoHaATbHON
NESATETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yiabTaThl OCBOCHHS Y4€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HAQUUMBbIE  JUIS GbopMHpOBaHHA  MHMPOBO33PEHHUSI  OOyYarOUIUXCs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOLICHAYYHbIC MOHITHS, OTpa)Karollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEHU(PUKY METOAOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BELIECTBO, SHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAy4YHbIH (DAKT, IPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleJ0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH M COLMATIBbHON KOMIETEHIIMN 00y4arouIuxcs;
CIIOCOOHOCTH oOyyJaroumxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHbIEC YueOHbIE
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEJIbHBIMH, KOMMYHUKATUBHBIMU W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OsBJagenue YHHUBEPCAJIbHBIMU y4eOHbIMH NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYECKHE JeHCTBHS:

CaMOCTOATENIHO  (OPMYJIHPOBATh W aKTyaJlU3upoBaTh  MpolIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JACSATEIbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJITAThI AEATEIILHOCTU C MOCTABIICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIUIEHUS -
BBIJICJISITh XapPaKTEPHBIE TPU3HAKKA TMOHATUM M YCTAaHABJIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA NI OOBSICHEHUs OTJIEIbHBIX (aKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHMSI M KPUTEPUH JUIA KiIacCU(UKAIIMM BEUIECTB U
XAMHUYECKUX PEAKIUN;



YCTAaHABIWBATh NPUYMHHO-CJICICTBCHHBIC CBSI3M MEXKAY H3YYaeMBbIMH
SIBJICHHSIMU;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHAYKTHUBHBIC, ACHYKTHBHBIC, TIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B TPOIECCE MO3HAHUSI, UCTIOIb3YEMbIE B XUMHUU CUMBOJMYECKUAC
(3HAKOBBIE) MOJIENH, TPEOOPa30BLIBATH MOJICIbHBIC MTPEACTABICHUS - XUMHUUECKUI
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUYecKasi (hopmylia, ypaBHEHHUE XUMUUECKON peakIuu
- TIpU pelIeHUH Y4YeOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3a/ay, MPUMEHSTh
HA3BaHHBIC MOJIENIbHBIC MPEACTABJICHUS JJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEMIECTB M XWMHUYECKHX
peaKkuu;

(bopMyIHpOBATh MEIH W 33141 UCCIICIOBAHMS, HCIIOJIb30BaTh IOCTABICHHBIC
U CaMOCTOSATEIbHO C(HOPMYJIUPOBAaHHBIC BOIPOCH B KadyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIsi (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYEHHUECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOJATh 32 XOJIOM
mpoliecca, CaMoOCTOSITEILHO TPOTHO3UPOBATh €ro pe3yJbTar, (HopMyIHpoBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
JEATETLHOCTH, TPOSBIATH CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOWCKY METOJOB PEIICHHWsS] MPaKTUYECKUX 3a7ad, NPUMECHCHHIO pPa3IHnIHBIX
METOJIOB ITO3HAHMSI.

3) pa6ora ¢ mHpopmanueii:

OpHUEHTHPOBAThCA B Pa3IUYHBIX HCTOYHMKAX WH(popMmanuu (Hay4dHO-
MOMyJIApHAsT JINTepaTypa XHMHYECKOTO COJEP)KaHMs, CIPaBOYHBIC IOCOOMS,
pecypcbl HTepHeTa), aHAMM3UPOBaTh WHGOPMAIMIO PA3IMYHBIX BUAOB U (popm
MPE/ICTABIICHNUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

(dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3THYHBIE METOJBI MPU TIOUCKE H
orbope wH(OpMaIMK, HEOOXOAUMOW Il  BBIMOJTHEHWS y4YEeOHBIX 3aja4
ONIPEACIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GopMy  MNpeACTaBICHUS
nHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U JPYTHE);



WCIIOJIh30BaTh HAYyYHBIA SI3BIK B KaueCTBE CpEACTBA IMpu padbore ¢
XUMUYECKON uH(poOpMaIuend: NPUMEHITh MEKIpPEAMETHbIC ((PU3NUECKHe U
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W TMPE0OpPa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBJajieHue YHHMBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKJIaeéMOM TEMBbI B X0Jie AUayiora u/uiu
JUCKYCCUHU,  BBICKa3blBaThb  HJied, (OPMYJIUPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEJIBHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3yJbTAaTOB IMO3HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIECTOBAHUIO CBOWMCTB
M3Y4aeMBbIX BEIIECTB, peaTM3aliy y4eOHOTO MPOEKTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yibTaTaM TPOBEAEHHBIX HCCICIOBAHUNA ITyTEM COTJIACOBAHMS TIO3HIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OBjaneHue YHHBEPCAJIbHBIMH peryJsiTuBHbIMU NeHCTBUAMM:
CaMOCTOSATENIFHO  IITAHUPOBAaTh W OCYIIECTBIATH CBOIO  ITO3HABATEIHHYIO
NEeATEILHOCTh, OmNpeAcHss € Ienu W 3a7adyd, KOHTPOJIMPOBATH M IO Mepe
HEOOXOJMMOCTA KOPPEKTUPOBATh MpejiaraéMblii  alroOpuT™M JEHCTBUA TPHU
BBITIOJIHEHUM Y4Y€OHBIX M HCCJIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamboJee
b (EeKTUBHBIN crMOco0 WX pEImIeHUs ¢ YYETOM TMOJIYYeHHS HOBBIX 3HAHHHU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATELHOCTH HAa OCHOBE CaMOaHaJM3a
¥ CaMOOIICHKH.

HPEIMETHBIE

PE3YJIBTATBI 10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XHMHUU B I[IO3HAHWMU SIBJIICHUU
npupoasl, B (OPMHUPOBAHMM MBIIUICHUS W  KYyJIbTYphl  JIUYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOUMOM IS pEIIeHUs MPAKTHYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIME TIOHATHS (XUMHUYECKUW DJIIEMEHT, aToM, JJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JI€KTPOOTPHUIATEIbHOCTh, XUMUYECKAs]
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJb, MOJSpHas



Macca, MOJBSIPHBIH O0O0BEM, YIJIEPOMHBIN CKeleT, (yHKIUOHAJIbHAS TPYIIIa,
panukai, U30Mepus, H30MEpbl, TOMOJIOTHYECKUN PSIJl, TOMOJIOTH, YTJIEBOAOPOIBL,
KHUCTIOPOJT M a30TCOJAEPXKAIUE COCAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHMS); TEOPUU W 3aKOHBI (TCOPHUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3akOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKAN SI3BIK XWMHH, MHPOBO33PCHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAHHMS TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOTHYECKUE CBEACHHS O CBONCTBax, COCTaBe, MOJYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACATEIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHM BBISBIIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATUS TPU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMIECKUX COCTHHCHHUIM;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIHKY JIJIS
COCTABJICHHMSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHCHHHM XHMHYECKHX PEaKIUH,
W3rOTABIUBATh MOJEITH MOJIEKYJ OPTaHMYECKHUX BEHIECTB I WIUTIOCTPALMU WX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIICHKHOCTh U3YUEHHBIX
OPraHMYECKUX BEIIECTB IO WX COCTaBy M CTPOCHUIO K OMNpEAcIEHHOMY
KJIacCy/Tpynne COeAUHEHUH (YIJIeBOJOPOJbl, KHUCIOpPOJI U a30TCOAepIKallue
COCIIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHMs), J1aBaTh MM Ha3BaHUS IIO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NPUBOIAWTH TPUBHAIBHBIC
HA3BaHUSl OTJCIBHBIX OPTaHMYECKHX BEIIECTB (DTUJICH, MPOMWICH, AalleTHJICH,
STHJICHTIINKONb, TIHULEPUH, (EeHO, QopMalbIerusl, aneTaablIeTul, MypaBbUHAsI
KHCTIOTa, YKCYCHAsI KUCJIOTa, OJIEMHOBAsI KUCJIOTa, CTEApUHOBAS KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTL YMEHHUS OMPEICHATh BUIbI XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJMHAPHBIC U KPaTHBIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMCHSITHh TIOJIO)KCHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa ais 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHECHUS MACChI BEIIIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nYecKkue W XUMHUYECKHME CBOWCTBA THUIMHYHBIX TPEICTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHWYECKUX BEIICCTB (METaH, dTaH, JTWUJICH, TPOMUJICH, alleTUJIEH,
Oyramuen-1,3, metwiOyrtanuen-1,3, OEH301, METAaHOJ, STAHOJ, STUJIECHTIIUKOJIb,
IIIMLEepuH, (EeHoJ, aueTajableru]l, MypaBbHUHasi U YKCYCHas KUCJOTHI, TIIOKO3a,
Kpaxmas, eJUTI0J103a, aMUHOYKCYCHAsl KHCIIOTa), UJUTFOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEX]y HHMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKHX DPEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyII;



c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
CBIpbs (HEPTH, MPUPOAHBIN Ta3, YrOjhb), CIOCOOBI X MEpepabOTKU U MPAKTHUECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOJIUTH BBIYUCIECHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJMYECTBA MCXOJHOIO BEIIECTBA WM IMPOAYKTa
peaKuuu IO M3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO W3 HCXOTHBIX
BEIECTB WUJIU MPOAYKTOB PEaKIINN);

c(hOPMUPOBAHHOCTh YMEHHUH BJAETh CUCTEMON 3HAaHUU 00 OCHOBHBIX
METOJaX HAy4YHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHH MPHU U3YYEHUN BEIIECTB U
XMMHUYECKUX SIBICHUN (HAOII0AeHHUE, U3MEPEHHE, FIKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS JUIsl TPUHATHS PEUICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHTYallMsiX, CBA3aHHBIX C BEIIECTBAMHM U HUX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJII0O/IaTh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocyol W J1abopaTOpHBIM OOOPY/IOBaHMEM, a TaKXKe€ IMpaBwia oOpalleHusl C
BEILIECTBAMH B COOTBETCTBMU C MHCTPYKUUSIMH IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c()OPMUPOBAHHOCTh yMEHUN IUIAHUPOBATh W BBIMOJHATH XUMUYECKUN
HKCIEPUMEHT (IIPEBPALCHHS] OPraHUYECKUX BEIIECTB IPU HArpEBaHUU, NOJyUYEHUE
ATWIEHA U NU3yUYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIINN OPTaHUYECKUX BELIECTB,
JeHaTypalus OEJIKOB MpU HArpEeBaHUU, IIBETHBIC PEAKIIMN OCJIIKOB) B COOTBETCTBUU
C TMpaBWIaAMHM TEXHUKH OE€30MacHOCTH TMpH OOpalleHHMH C BelleCTBaMU U
71a00paTOpHBIM ~ O0OpY/IOBAaHUEM, TMPEACTABIATh  PE3YJbTaThl  XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMyIMpPOBaTh BHIBOJbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  COONIOAATh  MpaBWIa  DKOJOTHYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM JESATENBHOCTH B LEJAX
COXpaHEHHUsI CBOETO 3J0POBbSI M OKPYKAIOIIEW NPHUPOJHON CpeIbl, OCO3HABATh
OMACHOCTh BO3JEWUCTBHUS HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OpPraHUYECKUX
BEIECTB, TTOHMMasi cMmbich Tokasarens [IJIK, mosicHsaTs Ha mpuMepax crmocoObl
YMEHBLIECHUS W MPEAOTBPALEHUS WX BPEAHOrO BO3ACHCTBUS HAa OPraHU3M
YEJI0BEKa;

Uig 00y4aroUIMXcs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENBbIX M CHa0OBHUIASIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins s 3amucu XuMHAYECKUX



dbopmyI.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas
XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM  COCTaBJSIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, pPOJM XHWMHHM B IIO3HAHWUU SIBIICHUI
npupoasl, B (HOPMUPOBAHMM  MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(yHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOUMOM Ui peleHus] MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKM OOOCHOBAaHHOTO OTHOUIIEHHWS K CBOEMY 3J0POBBIO M IPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHMYECKHX  3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMUYECKHUW JIIEMEHT, aToM, u3otom, S-, p-, d-
AIIEKTPOHHBIE OpPOHUTANM AaTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOHAs ), KpUCTAJUIMUECKasi peniéTka,
TUNBl ~ XMMHUYECKUX  PEAKUHMH, PacTBOP, DJICKTPOJMTBHI,  HEJIEKTPOIUTHI,
AIEKTPOJUTHYECKAS JUCCOLIMALNS, OKHUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTH
XUMHUUYECKON peakluu, XHUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTHYECKONU Jucconmanuu, nepuoaunueckuit 3akoH JI. M. Menpneneena,
3aKOH COXPAHEHHsI MACChl BEILIECTB, 3aKOH COXPAHEHMS WM IPEBPALLCHUS SHEPIUU
Py XUMUUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XHMHMUYECKHUX SIBICHHM, (PAKTOJIOTMYECKHME CBEJIEHHUS O CBOMCTBAX,
COCTAaBE, MOJTYYEHUU U 0€30MaCHOM MCIOJb30BAHUM BRXKHEUIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKA TOHSITHUH,
YCTAHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIHUE IMOHATUS MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHuss (GopmMyn  BEMIECTB MW ypaBHEHUH  XMMHUYECKHX  PEAKIUH,
cucrematrueckyro HomeHnkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbI Ta3, YIJIEKUCIbIM ra3, aMMHuak, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OTNPEAENISITh BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX AJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XWMHYECKOMN
CBs3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOHAsI) B COCAMHEHUSX, THII
KPUCTAJUIMUECKOW PEHETKA KOHKPETHOro BellecTBa (aTOMHasi, MOJIEKYJIsIpHas,
MOHHAs, METaJNINYeCcKasi), XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHUUYECKUX



COCIUHCHUM;

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHaBJIUBATh MIPUHAJJICAKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMPEAeIEHHOMY KIacCy/TpyIie
COeIMHEHU (ITPOCThIE BEMIECTBA - METAUIbl U HEMETaJIbl, OKCUJIbI, OCHOBAHMUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBHIBATh CMBICI IIEPUOAMIECKOT0 3aKoHa [I.
N. MenpeneeBa U IEeMOHCTPUPOBAThH €T0 CUCTEMATHU3UPYIOIIYI0, 00BSICHUTEIIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKHX 3JIeMEHTOB 1-4 mnepuonoB Ilepuoandeckoit CcUCTEMBI
xuMudeckux snaemMeHtoB J[. VM. MenneneeBa, HCIONb3ysl MOHATHS «S-, p-, O-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHNY», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB W UX COCJWHEHHUUN MO MepuoaaMm u
rpynnam llepuoandeckon cuctemMpl XUMUYECKUX neMeHTOB []. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh ~YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUUYECKHE CBOMCTBAa HEOPraHMYECKHX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
MOATBEPkKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3UM MEXAYy HEOPraHUYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU II0
pPa3JIMYHBIM MpHU3HAKaM (YHCIy W COCTaBy pEarupyrolux BELIECTB, TEIIOBOMY
ahdekTy peakmuu, U3MEHEHUIO CTEIEHEH OKHCIICHHS ASJIEMEHTOB, OOpaTHMOCTH
peakiuy, y9acTHIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTaBISATh YPABHEHHS PEAKIMM pa3IMYHBIX
THUIIOB, TIOJHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMU UAYT 0 KOHIIA;

c(hOpPMHUPOBAHHOCTh yYMEHUM TPOBOAUTH PEAKIUHU, MOJATBEPKAAIOLINE
KaueCTBEHHBI COCTaB pA3JIUYHBIX HEOPTraHUYECKUX BEIIECTB, pPACMO3HABAaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOpaX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKINI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3InYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (nmpuniui Jle [larensbe);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUICHHOTO TMOJIYyYE€HUS CEPHOW KHUCJIOThI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTh MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHIHNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM



MOHATUSL «MAaccoBasi JOJI1 BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWI Ta30B
IPU XUMUYECKUX PEAKLHUAX, MACChl BEIIECTBA WIH 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa MOJb30BAHMS XUMHUYECKON
NocyJ1I0il ¥ J1abopaTopHbIM O0OpYAOBaHMEM, a TaKXe IpaBujiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMHU TIO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUI IUIAHUPOBAaTh M BBINOJHATH XUMHYECKHUN
HKCIEPUMEHT (pa3iokeHHe MEepOoKCHIa BOAOpOAa B NMPUCYTCTBUU KaTalu3aropa,
ONpPENEIICHUE CpeIbl pPacTBOPOB BEUIECTB € IIOMOLIBIO  YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH,
peaklMi MOHHOTO OOMEHa, KaueCTBEHHBbIE pEaKIMu Ha cyJbdar-, kapOoHAT- H
XJIOPUA-aHUOHBI, HA KAaTHOH AMMOHMSI, PEIICHHE 3KCIEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metame» U «Hemertamne») B COOTBETCTBHM C MpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpU 00palIeHUuH C BEUIECTBAMHU U JAOOPATOPHBIM O000pPYJOBAaHUEM,
NPEACTABIATh PE3yibTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (GOpMe 3amucu
YpaBHEHUN COOTBETCTBYIOIMX peakuuid M (QOpMYJIUpPOBaTh BBIBOJbI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH AaHAJU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TMOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWIa  JKOJOTHYCCKH
1[€JeCO00pa3HOro TMOBEACHHS B OBITY M TPYAOBOM JESATENBHOCTH B LEIAX
COXpaHEHHUs! CBOETO 3J0POBbS M OKPY’)KAIOIIEW MNPUPOJHOM Cpeibl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS HA JKUBbIE OPraHU3MBbI OMPENEIEHHBIX BEUIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, moscHsaTh Ha mnpuMmepax crnocoObl YMEHBIICHHS H
MpeI0TBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKa;

UIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATH 3HAHHA 00 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHHs BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

VIS CIIETIBIX M CJIA0OBHIALIMX OOYYaIOUIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3Hauenuit JI. bpaiins nis 3anmucu XMMHUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJinuecTBO 4acoB DJIeKTpOHHbIE
(undposbie)
HaumeHoBaHue pa3aesioB U TeM
Ne n/m KonTpoabubie IIpakTuyeckne o0pa3oBaTeJibHbIE
NporpaMMbl Bcero
padoThI padoTsI pecypceel
Paznen 1. TeopeTuueckue 0CHOBbI OPraHUYeCKO XMMUH
1 [IpeamMeT  OpraHUYECKOM  XHMHH. ) Teopus 5 https://lesson.edu.ru/0
: CTPOCHUS OpraHUMYECKUX coenuHeHuin A. M. 4 038
byTtieposa
Hroro mo paznemy 3
Paznen 2. YrieBoaopoasl
21 [IpenenbHBIE YTIIEBOAOPOABI — aTKAHBI 2 21/:1%)8&/ /lesson.edu.ru/0
29 HenpenenbHbie yrieBogOpOIbl: alKeHBI, 6 1 2}6%5// lesson.edu.ru/0
AJIKaINEHbI, aTKUHbI
https://lesson.edu.ru/0
2.3 ApoMaTHdecKHe yrieBoA0POIbI 2 A/08
54 IIpuponHbIE HCTOYHUKH YITIEBOAOPOAOB U HX 3 1 2}16})88// lesson.edu.ru/0
nepepaboTka —
Hroro no pasaeny 13
Pa3nea 3. Kuciiopoacoaepaxaniue opranndeckue coeuHeHNs
hitps://Tesson.edu.ru/0
3.1 Cruptel. PeHon 3 A/08
Anpaerunel. KapOoHoBsie kucmoTsl. ClI0KHEIE https:// lesson.edu.ru/0
3.2 7 1 4708
3¢upsI
hitps://Tesson.edu.ru/0
3.3 VYrieBosl 3 1 4] (J)D



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Hroro no pazgeny

13

Paznen 4. A3oTcoaep:kaniue opraHnyecKkne coeTnHeHus

https.//Tesson.edu.ru/0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

4.1 AmuHBl. AMHHOKHUCIOTEL benku 3 A/08
Hroro mo pazneny 3
Pa3nen 5. BbicokoMoJ1eKYJIsSIpHbIE€ COeTHHEHUS
hitps://lesson.edu.ru/0
5.1 Ilmactmaccel. Kayuykn. BomokHa 2 A /(%
Hroro no pazneny )
34



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

11 KJIJACC

Kosin4ecTBo 4acoB neKTpoHHbIe
(uudposbie)
Ne i/m HaumeHoBaHMe pa3aesioB M TeEM MPOrpaMMBbl B KoHTpoJbHbIE [pakTHyeckue o0pa3oBaTeJibHBIE
cero
padoThI padoThI pecypceel
Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuoanueckuii 3aKoH 1 https://lesson.edu.ru/0
11 [leproamueckas cucreMa XUMHUIECKIX 3 4708 ' ' '
anemenToB JI. 1. MenpaeneeBa
12 4 https://lesson.edu.ru/0
Crpoenue BemecTBa. MHOr0O0Opa3ue BEmeCTB 4/08
1.3 XUMHUYECKHUE PEaKIHH 6 1 1 2}}%5:/ /lesson.edu.ru/0
Vroro o passeny 13 2}1&3:// lesson.edu.ru/0
Paznen 2. Heopranudeckasi XuMus
hitps:/7/lesson.edu.ru/0
21 MerTasasl 6 1 a I(J)DH
59 HeMeTasuinl 9 1 1 2}}%5.//|esson .edu.ru/0
53 CBs13b HEOPTaHUYECKUX M OPTaHUIECKUX 5 https://lesson.edu.ru/0
BEIIECTB 4/Us
Vroro 1o pasgeny 17 2}5%5:// lesson.edu.ru/0
Pasznen 3. Xumus u )Ku3Hb
https://Tesson.edu.ru/0
3.1 XUMUS 1 )KU3HD 4 A/08
HUroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
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https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ko.in4ecTBO 4acoB DJIeKTpOHHbIE
No uudposBbie
. Tema ypoka KOHTPOILHBI ¢ IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero
padoThI padoThbI pecypchbl
[Ipenmer opranudeckoi Xumun, eé 1 https://lesson.edu.ru/
BO3HHKHOBCHHE, Pa3BUTHE 1 3HAUCHUE 04/0g
Teopus CTPOEHHs! OPraHUYECKUX COEAMHEHHUI A. 1 https://lesson.edu.ru/
M. ByTtnepoBa, €€ OCHOBHBIE TTOJIOKEHHUS 04/0s
[IpencraBnenne o knaccupukamuu OpraHTIECKIX 1 https://lesson.edu.ru/
BemectB. HoMmeHknarypa (cucremarnyeckas) u 04/U8
TPUBHAJIbHBIC HA3BAHHS OPTaHUYECKHX BEIECTB
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUI 1 https://lesson.edu.ru/
04/038
pan
MertaH ¥ 3TaH — MPOCTEHIITNE IPEICTABUTETN 1 https://lesson.edu.ru/
04/08
aJTIKaHOB
. o hitps:/7/lesson.edu.ru/
AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 0408
OTUIEH U NpONUIIEH — MpOCTeHmmne 1 https://lesson.edu.ru/
MPECTABUTEIH ANKECHOB 04/08
[Ipaktuueckas padora Ne 1. «Ilomyuenue sTunena 1 1 https://lesson.edu.ru/
1 U3YYEHHUE €r0 CBOHCTBY 04/08
1 https://lesson.edu.ru/
04/08

Anxanuensl. byranuen-1,3 u metunOyranuen-1,3.

[TomrydeHnne CHHTETHYECKOTO Kay4dyKa U PE3HHBI
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AJIKHHEL: COCTaB M 0COOCHHOCTHU CTpOCHU,

https://lesson.edu.ru/

10 TFOMOJIOTMYECKUH psifl. ALIeTUIIEH — IPOCTEHIINniA 04/08
MpeCTaBUTEIh aJKHHOB
1 Brruncnenust mo ypaBHEHUIO XMMUYECKOH https://lesson.edu.ru/
04/08
peaxkun
12 https://lesson.edu.ru/
Apensl: 6eH301 1 ToIyos. TOKCUYHOCT apeHOB 04/08
13 I" eHeTHuecKas CBA3b YTIIEBOIOPOIOB, https://lesson.edu.ru/
MPUHAAJICKAITUX K PA3THYHBIM KJlaccaM 04/08
[IpupoaHbIe UCTOUHUKH YTIEBOAOPOIOB: https://lesson.edu.ru/
14 MIPUPOAHBIN T'a3 U MOMYTHEIC HEPTSIHBIC Ta3bl, 04/08 ' '
He(PTh U IPOJYKTHI €€ nepepadoTKu
[IpupoaHbIe UCTOUHUKH YTIEBOAOPOIOB: https://lesson.edu.ru/
15 MIPUPOAHBIN T'a3 U MOMYTHEIC HEPTSIHBIE Ta3bl, 04/08 ' '
He(PTh U POJYKTHI €€ nepepadoTKu
16 KontponbHas pabota no pasaeny https://lesson.edu.ru/
«YTIeBOIOPOIBD) 04/08
17 [IpenenpHBIE OAHOATOMHBIE CITUPTHL: METAHOI H https://lesson.edu.ru/
04/08
sTaHoNI. BomopoaHas cBs3b
18 MHOTr0aTOMHBIE CTIUPTHI: 3TUICHIJIUKOIb U https://lesson.edu.ru/
04/038
TITUICPUH
19 DeHOJI: CTPOEHHE MOJIEKYJIbI, (PU3HYECKHUE U https://lesson.edu.ru/
XMMUYECKHE CBOICTBA, TPUMEHEHUE 04/08
20 Anbaerunbl: GopMaibIeTya U alleTalbIer i, https://lesson.edu.ru/
Aneron 04/08
21 OnHOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE https://lesson.edu.ru/

KHCJIOTBI: MypaBbUHAA U YKCyCHAA

04/08
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[Ipaktnueckas padora Ne 2. «CBoiicTBa pacTBopa

https://lesson.edu.ru/

. YKCYCHOU KHCIIOTBD) 04/08

23 CreapuHOBas U OJICHHOBAS KUCIIOTHI, Kak 82[/[2688:// lesson.edu.ru/
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT —

o4 MpbLTa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX 82[/[2688:// lesson.edu.ru/
MOIOIIIee JAeiicTBre —

o5 c https://lesson.edu.ru/

J05KHbIE 2(HPbI KaK TPOU3BOAHBIE KAPOOHOBBIX 04/08

KHUCIOT. [ MIponu3 CIOKHBIX 3(HPOB

26 Kupsl: Tuaponn3, mpuMeHeHue, OHOIOTHYecKas BER)SE:SN lesson.edu.ru/
PO )KUPOB —

07 v . § https://lesson.edu.ru/

TJICBOJIBI: COCTaB, Kilaccudukaius. Baxueimme 04/08

MpeJICTaBUTEIH: TIII0K03a, PPYKTO3a, caxaposa

)8 Bg/pos é// lesson.edu.ru/
Kpaxman 1 nemirono3a Kak IpupoIHbIe TIOIUMEDHI _—
KontponbHas pabora 1o pasaeny http s'//lesson.edu.ru/

29 «Kucnopopaconepxkamipe opraHudecKue 04/08
COCMHEHHSD»

30 AMWHBI: METUJTAMUH ¥ aHWJIAH p)g/pnsgl /lesson.edu.ru/
AMHHOKHCIIOTBI Kak aM(OTEPHbIE OPraHUIECKHE https://lesson.edu.ru/

31 COEIMHEHUs, X OMOJIOIHYECKOE 3HaUCHUE. 04/08
IlenTuaer

32 benku kak npupoaHbIe BBICOKOMOJIEKYJISIPHBIE 82/%88// lesson.edu.ru/
COCIMHEHMSI Ya/Vo

33 OCHOBHBIE TTOHSITHS XUMHUH httDSZ// lesson.edu.ru/

BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ

04/08
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OcHOBHEBIE METOABI CHHTE3a

https://lesson.edu.ru/

34 BBICOKOMOJIEKYJISIpPHBIX coelnHeEHUH. [InacTmacchsl, 1 04/08
Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34
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11 KJJACC

KosinuecTBO 4acoB INeKTpoHHbIe
e uudgposBbie
Tema ypoka KoHnTpoJbHbIe IpakTuyeckue o0Opa3oBare/ibHbIe
n/n Bcero
padoThI padoTsI pecypceel

XUMUYECKHUH 3MeMEHT. ATOM. DIEKTpOHHAS 1 https://lesson.edu.ru/
KOH(UTYypanusi aTOMOB 04/08
Ilepuonuueckuii 3axkon u Ilepuoauueckas cuctemMa 1 https://lesson.edu.ru/
xumuueckux anemeHToB [1. . Menneneesa, nux 04/08
CBSI3b C COBPEMEHHON TEOPUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOHCTB XUMHUUCCKUX
3JIEMEHTOB M UX COCIUHEHUH TI0 TPYIIaM U 1 httDSZ// lesson.edu.ru/
nepuoaaM. 3HaYCHHUE NIEPUOINIECKOT0 3aKOHA U 04/08
CHCTEMBI XUMUYECKUX 3ieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHU HAYKU
CtpoeHnue BeniecTBa. XUMHUYECKas CBS3b, €€ BHJIBL;

P ’ 8 . https://lesson.edu.ru/
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBSI3H. 04/08
Bonopoanas cBs3b
BaJleHTHOCTh. DIEKTPOOTpHIATEIbHOCTE. CTEeNeHb 1 https://lesson.edu.ru/
OKHUCJIeHHUs. BeliecTBa MOJIEKYJISIPHOTO | 04108
HEMOJICKYJIIPHOTO CTPOCHHUS
Tlonsitue o nucnepcHbIX cucremax. FMicTuHHbIE U

penep . https://lesson.edu.ru/

KOJUIOMIHBIC paCTBOPLI. MaccoBas 10711 BeliecTBa

B pacTBOpe

04/08
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Knaccudukamnus 1 HOMEHKIaTypa HEOPTaHHYECKIX

https://lesson.edu.ru/

7
coeqvHeHHH. I eHeTHUYecKas CBsI3b HEOPTaHUICCKUX 04/08
BEIIIECTB, PA3IUYHBIX KJIACCOB
Krnaccubukarust XUMHIeCKHX Peakinii B )

3 . 3 https://lesson.edu.ru/
HEOPraHMYEeCKON M OPraHMYSCKON XUMHH. 3aKOH 04/08
COXPAHEHHUS MaCChI BEIIECTB; 3aKOH COXPAHEHHUS U
MMpEeBpAlICHUA SHEPTUU IPHU XUMUUYCCKUX PCAKIUAX

9 CxopocTh peakiuu. O6paTUMBble peaKIHH. https://lesson.edu.ru/
XHMMHYECKOE PAaBHOBECUE 04108

10 https://lesson.edu.ru/
[IpakTrueckas padora Ne 1. «BnusHue pa3TuvaHbIX 04/08
(haKkTOPOB Ha CKOPOCTH XUMUYIECKOHN PEaKIINI»
DeKkTpoauTHIecKas aucconuarus. [loustue o

1 Bo0poiHOM nokaszatene (pH) pacTBopa. Peakuun https://lesson.edu.ru/
HOHHOTO 0OMeHa. I” HAPOIM3 OpraHuIecKuX U 04/0g
HCOPraHNYCCKUX BCUICCTB
O KHCIUTETHHO- BOCCTAHOBUTE € peaKiuu.

1o TEADHRIE PEAtii https://lesson.edu.ru/
IMousTre 06 37EKTPOIH3€E PACIUIABOB M PACTBOPOB 04/08
coJielt

13 KonrponbHas pabota 1o paszueny «Teopernueckue https://lesson.edu.ru/
OCHOBBI XUMHUN)) M

y Merasusl, ux nosnoxenue B [lepuoguueckoit https://lesson.edu.ru/

cUCTeMe XUMHUYeCcKuX anmeMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.

O6mue GpuznyecKkre CBONCTBA METAIIIOB

04/06
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CrnnaBel METAJIOB. DIEKTPOXUMUUYECKUH Psift

https://lesson.edu.ru/

15

HaNpPsHKEHUN METaJIOB 04/08

XUMUYECKHE CBONCTBA BAXKHEHIITUX METAIIJIOB https://lesson.edu.ru/
16 (HaTpuii, Kanmuii, KaJIbIUA, MATHAN, aTFOMUHU) U 04/08 ' '

HUX COCITMHEHUH

XUMHUECKHE CBOMCTBA XpOMa, MEIU U UX httDSZ// lesson.edu.ru/
o 04/08

COEIMHEHUI YRIVO

XUMHYECKHE CBOMCTBA LIMHKA, JKeJle3a U UX httDSZ// lesson.edu.ru/
18 " 04/08

COETMHEHUI e
19 IIpaktuueckas padota Ne 2. "Pemenue https://lesson.edu.ru/

AKCIEPUMEHTANBHBIX 3a7a4 1o Teme «MeTtamibn" 04/08

Hewmeramibl, ux nonoxenue B [lepronuueckoit h ttps: I/lesson.edu.ru/
20 CUCTEME XMMHYECKuX deMeHToB /1. U. 04/08 ' '

MemneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB

®u3nvecKre CBOMCTBa HEMETAIUIOB. AJUTOTPOMHS https://lesson.edu.ru/
21 HEMETAIJIOB (Ha IPUMEpPE KUCIOPOJIa, CEPHI, 04/08 ' '

(dhocdopa u yrieposa)

XvMHYecKre CBOMCTBA TralIOT€HOB, CEPHI K UX https://lesson.edu.ru/
22 ] 04/08

COEIMHEHU e

Xumuueckue cBoiicTpa a3ota, Gocodpa u ux https://lesson.edu.ru/
23 04/08

COEIMHEHUI YRIVO

XHUMHYECKHE CBOMCTBA yIIIEpOJia, KPEMHUS U UX https://lesson.edu.ru/
24 04/08

COEIMHEHUI YRIVO

IIpuMeHeHre BaKHEHIIIMX HEMETAINIOB U UX https://lesson.edu.ru/
25 04/08

COEIMHEHUI YRIVO

N https://lesson.edu.ru/

26 O0001IeH e U CHCTEMATH3aLMs 3HAHHUH 110 TEME 04708

«HemeTamney. BeraucneHus 1o
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YPaBHECHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHE PaCUETHI
07 ITpakTuyeckas padora Ne 3. «Penenne 1 https://lesson.edu.ru/
JKCHEPUMEHTATLHBIX 3a11ad 1mo Teme "Hemeramisr"» 04/08
08 KontponbHas padora mo TeMaM «MeTalTbDy | 1 https://lesson.edu.ru/
«Hemeramasny 04/08
09 Heopranuyeckue u opranndeckie KUCIOTHI. 1 https://lesson.edu.ru/
Heoprannyeckue 1 OpraHndecKue OCHOBAHMUS 04/08
30 AmdoTepHbIe HEOPraHUYECKUE U OPTaHHYECKHE 1 https://lesson.edu.ru/
coearHeHMs. I eHeTHUecKast CBSA3b HEOPTaHUIECKUX 04/08
Y OpPraHMYECKHX BEIIECTB
Ponb xuMum B obecriedeHuN 3KOJI0THUECKOM, h tps: /lesson.edu.ru/
31 SHEPreTHYECKON U MUIIEBOW 0€301acHOCTH, 1 04/08 ' '
Pa3BUTHUU MEIUIUHBI
37 1 https://lesson.edu.ru/
IIpencraBnenns 00 0OMIKX HAYYHBIX TPUHITUIAX 04/08
MPOMBIIIIIEHHOTO TIOJTyYeHHs BXKHEHIITNX BEIECTB
https.//lesson.edu.ru/
33 UYesioBeK B MUPE BEILICCTB M MaTEPUAJIOB 1 NA/08
nttps://iesson.edu.ru/
34 XWMHUS 1 3I0POBbE YeJIOBEKa 1 N4/08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xuwmus, 10 xmace/ I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
» Xwumus, 11 kmacce/ I'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

https://lesson.edu.ru/04/08

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/04/08
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