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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YPOBHE CpeaHEro oOmero o0pa3oBaHUS
pa3paborana Ha ocHoBe DeaepanbHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHMN K pe3yibTaTaM
OCBOCHMS (efepabHOl 00pa30BaTeNbHON MPOTpaMMbl  CPEIHEr0 OOIIEero
obopazoBanust  (POIl  COQO), npencraBieHHbix B DegepaibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konnenuu
mpenonaBanus  y4eOHOro mpenMera «XuMHS» B 00pa30oBaTEIbHBIX
OpraHU3aAIUIX Poccuiickon Oenepanuu, peanu3yrommx OCHOBHEIE
00pa3oBaTeIbHbIC MPOrPAMMBI, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTH
Bocnutanuss B Poccuiickoii Penepaumu Ha nepuon jao 2025 roga»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OIMPEAEIICHUIO
oOmel crpateruv OOy4YEHMs, BOCHUTAHUS W Pa3BUTUS  OOYyYaIOLIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kmaccoB Ha 06a3oBoM
YPOBHE COCTaBWJIM  KOHIeNTyalbHble TmojoxeHuss @d®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHMs, pe3yJIbTaTOB OOy4YeHUus U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4YaeMoe BbIITY CKHUKaMH
00111e00pa30BaTeNbHON OpPraHU3allu, SIBISIETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIONIMM ATallOM peajv3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
L[EJIOCTHOM CHCTEME XMMHYECKOTrO 00pa3oBaHUS. OTH IEHHOCTH KAacaroTCs
MO3HAHUSI 3aKOHOB NPHUPOJbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KYyJBTYpbl YeJIOBEKAa, a TaKKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 37I0pOBbIO U MPUPOHON cpeje. PeannsyeTcs xumMudeckoe 00pa3oBaHue
oOyJalommxcsi Ha YpPOBHE cpeaHero ooOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOTO mpeaMeTa «XUMHS», COAEpKaHUE ¢ IOCTPOCHUE KOTOPOTo
OTIPEICJICHbl B MPOTPpaMMe MO0 XUMHUHU C YU4ETOM cHelnuPUuKr HAyKUu XUMUH, €€
3HAQYEHUS B IO3HAHUM MPUPOJILI M B MATEPUAIIBHOM JKU3HU OOIIECTBA, a TAKKE C
y4€ToM OOImMMX 1eJie W TPUHILUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero ooOmiero oOpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYyK UTPAeT 0COOYIO POJib B
COBPEMEHHOM IMBUJIM3ALIMM, B CO3JJaHUM HOBOW 0a3pl MaTepHaAIbHON
KyJabTypbl. OHa BHOCHT CBOM BKJIaJg B (OPMHUPOBAHHE PaALMOHAIBHOTO
HAay4YHOTO  MBIIUIEHUSI, B CO3JlaHHE IIEJOCTHOTO MPEJCTaBIEHUs 00
OKpYXXalollleM MHUpE KaK O €IUHCTBE MNPHUPOAbI M YEIOBEKa, KOTOPOE
dbopmupyeTcss B XMMHUM Ha OCHOBE IOHHMMAHMS BEIIECTBEHHOIO COCTaBa
OKpY>KalOLIEro MUpPa, OCO3HAHUS B3aUMOCBSA3U MEKIY CTPOCHHEM BELIECTB, UX
CBOWCTBaMHU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJEHUCTBYS C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUS
CTajla HEOThEMJIEMON YacTbl0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TPYyJa W U3HMU KaXaoro wieHa obmiecrBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJATellbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HamnpaBjcHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUS 4YeJIOBEYeCTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHBbI 3/I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LENSIMA U MPUHLUNAMH CPEAHETO OO0IIero
oOpazoBaHusi cojepxkaHue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi



YPOBEHb M3yUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJATOTOBKY  OOydYaloIIUXCs,  HEOOXOAMMYIO UM Uil  BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIIOYEHUS B XKU3Hb COIUYMa,
MPOJIOJDKEHUST  00pa3oBaHWS B Pa3IMYHBIX OOJACTSAX, HE CBSA3aHHBIX
HETIOCPEACTBEHHO C XUMUEM.

CocCTaBnsOmMUMHA TIpeAMETa «XUMHS» SBISIOTCS 0a30BbIe KYpChl —
«Oprannyeckas xumusi» u «OOIas U HEOPTraHWYECKAss XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTEMa 3HAHUH M0 HEOPTAaHWYECKON XUMUU (C BKIIOYECHUEM 3HAHUHN U3 00IIei
XUMHUH) U OpTaHUYECKON XUMUU. POPMUPOBAHUE JAHHOW CUCTEMBI 3HAHUU MTPU
M3YYEHUU IIpeaMeTa OOeCreuynBaeT BO3MOXKHOCTbh PACCMOTPEHHUS BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckass XuMus» c(opmMupoBaHa B IpOrpaMMme MO XMMHUHU HAa OCHOBE
CUCTEMHOIO TMOJXO0Ja K H3Y4YeHHMIO Y4YeOHOro marepuajga u OO0yCJOBIEHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHWW HA  OMNPEAeIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOl XHUMHH BEIIECTBa
paccMaTpUBAIOTCS. HA YPOBHE KIIACCHYECKOW TEOPUU CTPOECHHS OPraHUYECKHX
COCMHEHUN, a TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIECKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBefeHUsT 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOAOB JO CJOKHBIX
OMONIOTUYECKH AaKTUBHBIX COEIUHEHHMH. B Kypce opraHmdyeckoil XuMHUU
MOJIy4aloT pa3BUTHE C(QOpMUPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TEPBOHAYAIIbHBIE TMPEJCTABICHUS O XUMHYECKOW CBS3H,
KJIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUECKON PEaKInu.

[Tonq HOBBIM yriom 3peHus B mpeaMmeTe «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpUBAeTCs W3YYEHHBI HAa ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
TEOPETUYECKU Marepual U (PaKTOJIOTUYECKUE CBEACHUS O BEIECTBAX W
XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011ast 1 HeopraHmdeckas
XUMHSD OOYyYaroUMMCs TMPEIOCTaBISIETC BO3MOXKHOCTh OCO3HAaTh 3HAUYCHHE
NEePUOANYECKOrO 3aKOHAa C OOIIETEOPEeTHUYECKHMX U  METOAOJOTHYEeCKHX
MO3UIINN, TITy0>Ke MOHATh UCTOPUIECKOE M3MEHEHHE (PYHKITUH ATOTO 3aKOHA —
oT 00001IaroIel 10 0OBSICHSIONIEH 1 MTPOTHO3UPYIOIICH.

Ennnasgs cucremMa 3HaHMM O BaXHEHMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX U MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHWs JomoJiHseTcss B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJEpPKaHUSl, HMEIOIIUMHU KYJIbTYPOJIOTHYECKHN U
MPUKIATHON XapakTep. JTU 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U
XUMUHU C JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJIbHOW U
MPAKTUYECKOMN JIEATEILHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIlECCY TBOpUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUHN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJieMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh WH(MOpPMAIMI0O W TPUMEHITh €€ JUIsl TOMOJHEHUS] 3HAHUH,
pElIEHUs] MHTEJUICKTYyalbHbIX M 3KCIEPUMEHTAIbHBIX HCCIIEI0BATEIbCKUX
3amad. B memom copepkanue ydeOHOTO mpeaMera «XUMHsS» JaHHOTO YPOBHS
M3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (GOpPMHpPOBaHHE y  OOYYaIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JJIsl TIOHUMAHUS (PUIIOCOPCKUX UACH, TAaKUX KaK:
MaTepUAIbHOE  €AWMHCTBO HEOPraHMYECKOT0 W  OPraHUYEeCKOro  MUpa,
00yCIJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOECHUEM, I03HABAEMOCTh



MIPUPOJHBIX SBJICHUA MYTEM 3KCIEPUMEHTA U PEIICHHS TPOTUBOPEUHIN MEXKIY
HOBBIMHU (DaKTaMU U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU
B PCIICHWU OKOJIOTMYECKHUX MpodieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JAHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHus 3amad  BOCHUTAHUSA, PAa3BUTHS W COLMAIHM3ALUU
00y4aromuxcsi TPUHATbIE TPOrpaMMOM MO XHWMHUHU TOAXOMBI K OIpPEAeTICHUIO
COJEp)KaHUsI W TIOCTPOEHHUS NpeaMeTa MNpeayCMaTpUBalOT (OPMUPOBAHUE
YHUBEPCATBHBIX YYEOHBIX JAEUCTBUN, MMEIOIUX 0a30BO€ 3HAYEHUE I
pa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, MOUCKa, aHalu3a U
oOpaboTku  wH(}OpMaIMK, HEOOXOAUMBIX [IJIi MPUOOPETEHUsS  OIbITa
MPAKTUYECKOM W UCCIIEIOBATENbCKOM AEATEIIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE
MECTO B IO3HAHUU XUMUHU.

B mpakTtuke mpenonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsi, TaK W Ha YPOBHE cpemHero ooOmiero oOpa3oBaHMs, MPHU
ONpENEICHUN COAEPKATEIBHON XapAKTEPUCTUKHU LENEH M3ydeHUs IMpeaMera
HaIlPaBJICHUEM [EPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMLIMOHHO MPU3HAETCH
dbopMUpOBaHHE OCHOB XHMMHYECKOH HayKh Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKA M KakK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKOHM TOYKH 3PEHUS TaKOU
MOAXOA K OIpPEACNICHUIO LeJied W3y4eHUs MpeIMeTa SBIISETCS BIOJHE
ONpPAaB/IAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHs TJIABHBIMHU LIEJISIMH M3YYEHHS MpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnIsAIOTCS:

e (QopMupoBaHHE CHUCTEMBI XUMHUYECKUX 3HAHUNA KaK BaKHEHIIIEH
COCTAaBIIIOLIEH €CTECTBEHHO-HAyYHOM KApTHHBI MHpPA, B OCHOBE
KOTOpPOM JIeKaT KIIOYEeBbIe MOHATUSA, (yHIaMEHTAlIbHbIE 3aKOHBI U
TEOPHUH XUMHUHU, OCBOCHHUE S3bIKa HAyKW, YCBOECHHE M IIOHUMaHHE
CYIIHOCTH JIOCTYIHBIX OOOOIICHUIT MHPOBO33PEHUECKOTO XapaKTepa,
03HAaKOMJICHUE C UCTOPUEN X Pa3BUTHUS U CTAHOBJICHHUS;

e (dopmupoBaHHE U pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJax
MO3HAHUS BEIIECTB U XHUMHUYECKHX PEaKIHi, HEOOXOTUMBIX IS
OpUOOpEeTEeHUsT yMEHMI OPHEHTHUPOBATbCA B MHpPE BELIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
MMOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHA U CIOCOOOB  JEATENBHOCTH, CBA3AHHBIX C
HAONIOJIECHUEM U OOBSICHEHHEM  XHMHUYECKOr0  HKCIEPHUMEHTA,
coOro/IeHreM MpaBuil 6€30MacHOTO OOpAIIeHHS C BEIIECTBAMH.

Hapsany c¢ oatum, comepxarenpHas XapaKTEpUCTHMKA LEeled W 3aaad
W3Yy4YEHUS MpPEAMETa B IPOrpaMMe M0 XMMUU YTOYHEHA M CKOPPEKTHUPOBAHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanusi. CeroiHsa B MPENoOJaBaHUU XUMUU B OOJIbIIEH CTEIEHH OTHAETCS
OpEINOUYTeHUE  MPAKTHUYECKONM  KOMIIOHEHTE  COJep)KaHusi  OOydeHHs,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHUKA O00II€00pa3oBaTeIbHON
OpraHM3aliM, BIAJCIOIIEr0 HE HAO00pPOM 3HaHUU, a (YHKIHOHAIbHON
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMA aKTUBHOTO MOJTy4YEeHUS 3HAHUN
Y IPUMEHEHUS UX B PEAJIbHOM )KU3HU JJI PELICHUS NPAKTUYECKUX 3aay.

B cBs3u C 3TUM NOpHU U3Y4YEHUHM MpeaMeTa «XHUMHs» JOMHHHPYIOLIEEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LENH U 33]a4, KaK:

amanrtanus OOydYalolIUXCsl K YCIOBHSIM JWHAMUYHO DPa3BUBAIOLIEIOCS
MUpa, (OPMUPOBAHME HHTEUIEKTyaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYJAHHYECTBY,  CAMOCTOSITCILHOMY  TNPUHSTHIO
IPaMOTHBIX PENICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIICCTBAMH M UX MPUMEHEHHUEM;

dbopMUpOBaHHE y OOYYAIONIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIICTCHIIMK), UMEIONINX yHHBEPCAIbHOE 3HAUCHUE IS PA3JIMYHBIX BHUIOB
NESTEIPHOCTH:  PEIICHWS MpoOJieM, TIOWCKa, aHaim3a ©W  00pabOTKH
uHopmaIuu, HEOOXOMUMBIX JJii TPHOOPETEHHUS OMbITa ACATEIHHOCTH,
KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHWHM XWMUH, a TAKXKE I OIECHKH C
MO3UITMH  DKOJIOTMYECKOW O€30MMacHOCTH XapakTepa BIMSHUS BEIIECTB H
XUMHYCCKHX TPOIIECCOB HA OPTaHMU3M YeJIOBEKA U IPUPOIHYIO CPEIY;

pa3BHUTHE TMO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPUYCCKUX
CHOCOOHOCTEM O00yYarommxcsi: CHOCOOHOCTH CAaMOCTOATENIBHO MPHOOpETaTh
HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBUU C JKU3HCHHBIMHU IOTPEOHOCTSIMH,
WCIIOJIb30BaTh COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JUIS TOWCKA H
aHaJIM3a Y4eOHOH W HAYYHO-TIONMYJIAPHOW HWHQPOPMAIMH  XHUMHYECKOTO
COJIep KaHUS;

dbopMHUpOBaHHE W Pa3BUTHE Yy OOYYAMOIIUXCS AaCCOIMATHBHOTO W
JIOTUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpPbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, IPU IUIAHUPOBAHUU U
MIPOBEJICHUN XUMUIECKOTO IKCIICPUMEHTA,

BOCHHTaHHE Yy OOydYarommxcsi YyOekJIEHHOCTH B T'yMaHHCTHYCCKOU
HAIPABJICHHOCTH XMMHH, € BaXKHOH POJIM B PEIICHUH TJI00AIBHBIX MPOOIeM
paIoHaIBbHOTO MPUPOOII0IE30BAHHUS, ITOTIOJTHEHHUS YHEPIETHUSCKUX PECYPCOB
U COXpAaHCHHS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpe)KHOTO OTHOIICHWS K TPUPOJE MW CBOEMY 37I0POBBIO, a TaKke
MPHOOPETEHUST OIBITA WCIIOB30BAHUS TIOIYUYCHHBIX 3HAHUH IS TPHHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3aHHBIX ¢ XUMUYCCKHUMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOmmiero oOpa30BaHUS MPEAMET «XUMHUSI»
0a30BOr0 YpOBHS BXOJHT B COCTaB NpeaMeTHoW obOnactu «EcTecTBeHHO-
HAYYHBIC MTPEIMETHIY.

OOmmee 4mciIo 4YacoB, OTBEACHHBIX JUISI M3yYEHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero o01mero oopazoBanus, coctaiseT 68 gacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 wyaca (1 wac B Hemeno).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKON XMMUH

[IpeameT opraHM4eCKOil XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE
B NIOJIyYEHUHU HOBBIX BEIECTB U MaTepuayoB. Teopus CTPOECHUSI OPraHUYECKHUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE MOJIOXKEHUSA. CTpPyKTypHBIE
dbopMyIbl opranuyeckux BemiecTB. ['omonorus, nzomepus. XuMuyeckas CBS3b
B OPraHUYECKHUX COETMHEHMSIX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne 0  KiIacCUPUKALMKM  OPraHUYECKUX  BELIECTB.
HomMenknaTypa opraHu4eCcKuX COeAMHEHUN (CUCTEMATUUYECKasi) U TPUBUAJIbHBIE
Ha3BaHUS BAKHEUIIUX MPEICTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB W UX IPEBPAILCHMIA:
O3HaKOMJIEHHE C oOpa3lamMy OpraHMYECKHX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALLECHUIO OPTraHUYECKUX
BELIECTB NPU HarpeBaHuM (IJIaBJlIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psiA. MeraH m 3TaH —
MpOCTEeiIIe MPEACTABUTENN aJKaHOB: (pU3MUECKHEe M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIEHUs W TOPEHHUsA), HAXOXKIACHUE B NPUPOAE, IOJIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI Psi. DTHIIEH U IPOIMUIIEH
— IpOCTeHIIne MPECTaBUTENN AJIKEHOB: (PU3MUECKHe U XMMHYECKHUE CBOICTBa
(peakuuu TUAPUPOBAaHUSA, TAJOTCHUPOBAHUA, TUIpATallMd, OKHUCIEHUS U
MOJIMMEPHU3ALIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u meTmiOyTanuen-1,3: cTpoeHne, BaKHEUIITHE
XUMHUYECKHUE CBOMCTBA (peaxkuus MOJIMMEpHU3aIUN). [Tosyuenune
CUHTETUYECKOTO KaydyKa 1 pE3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKHH PpsI.
AneTunes — MNPOCTEHIIMK MNPEICTABUTENb AIKHMHOB: COCTAaB, CTPOEHUE,
buznueckue M XUMHYECKHE  CBOMCTBa  (peakuuu  TUAPUPOBAHUA,
raJIOr€HUPOBAHMUS, TUAPATALINH, TOPEHUS ), IOJYYEHHE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, pu3nveckre U XMMHUUECKHUE CBOIMCTBA
(peakuuu TaJOr€HUPOBAHUS W HUTPOBAHMS), IOJIYYEHUE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuyeckue u XumudeckKue Ceolucmea (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUsL), noayueHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTHYecKass CBA3b MEXIY YIVIEBOJOPOJAAMH, HMPHUHAMIEKAIIMMHU K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble MCTOYHMKH YIVIEBOAOPOAOB. IIpUpOaHBIN ra3 W NHOMyTHBIE
He(TsaHbie ra3bl. Hed1h 1 e€ mpoucxoxnenue. Crnocodsl nepepaboTku HedTH:
IIEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTHUYECKH), nmuposnn3. [IpomykTsl
nepepaboTku HepTH, UX TNPUMEHEHHE B MPOMBIIIICHHOCTH U B OBITY.
KameHHbI# yrosib 1 MpoayKThl €ro nepepadoTKu.

DKCnepUMEHTAIbHBIE METOAbl M3YyYEHHsI BELIECTB U HX IPEBPAILCHMIA:
O3HaKOMJIEHHE ¢ oOpasllaMy IIJJacTMacC, Kay4yKOB M PE3HMHbI, KOJUIEKIUHU
«Hedbts» u «Yromp», MOIETUPOBAHWE MOJEKYJIT yTIEBOJAOPOIOB U



raJIOTeHONPON3BOAHBIX, IPOBEICHNUE NPAKTUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA Y U3YYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOM peakmuu (Macchl, o0bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM IPOAYKTAa PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OIHOIO M3 MCXOJHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

Kucnopoacoaepxaimme opranudeckue coeAUHEHUs

IIpenenpHble OQHOATOMHBIE CHUAPTHL. METAaHOI W 3TAHOJN: CTPOEHHE,
busznueckre M XUMHYECKHE CBOMCTBAa (peakiMH C aKTUBHBIMU METaJUIaAMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NpPHUMEHEHHE. BoIOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJIa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaroMHble CIHUPTHI. OTWICHIJIMKONb M T[JIUUEPHH: CTPOEHUE,
dusznueckne M XHMMUYECKHME CBOWCTBAa (B3aUMOACHMCTBHE CO IIEIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklhs Ha MHOTOAaTOMHbIE CIIUPThI). JleiicTBue Ha
opraHusM uesoBeka. [IpumeHnenue rimuepruHa U 3THIICHTJIMKOJIA.

@deHoa: CTpOCHHE MOJEKYNbl, (PU3UYEeCKHe U XHMHUYECKHE CBOICTBA.
Toxcuunocth perona. [Ipumenenne GpeHomna.

Anpnernnpl M kemowuvl. DopManmpaeruy, aueTaabIerua:  CTPOCHHE,
bu3nueckrue U XMMHYECKHUE CBOMCTBA (pEaklMy OKUCIECHUS U BOCCTAHOBJICHMUS,
KA4€CTBEHHBIEC PEAKLIUH ), IOJIyUEHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTH. MypaBbUHAsS U
YKCyCHasl KHCJIOTBI: CTPOEHUE, PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOme nans Kilacca KUCJIOT, peakius »TepuuKalnuu), TOJyuyeHUEe U
npumeHeHue. CTeapuHoBasl U OJIEMHOBAsI KMCIIOThI KaK MPEACTABUTEIN BBICIIIHNX
KapOOHOBBIX KHCJIOT. MblJa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOILIEE IEUCTBHUE.

Cnoxuble 3QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. ['maponus
cinoxHbiX  3¢pupoB. Kupsl. T'mapommus xupoB. [lpumeHenune Kupos.
buonornueckas posap KUpPOB.

VYrneBoapl: coctaB, Kiaccu(uKanus — yraeBoJoOB  (MOHO-, IH- U
noymcaxapuapl). [oko3a — TMPOCTEUIUNA  MOHOCaXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcunom meau(ll), okucinenne aMMuadabIM pacTBopoM okcujaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOKJIECHUE B MPUPOJE, IPUMEHEHHE,
ouonoruydeckas poiib. dotocunTtes. PpyKTo3a Kak U30MEp IITIOKO3bI.

Kpaxman u nemnrono3a Kak npupoaHbie nmonumepsl. CTpoeHne Kpaxmalia u
HEeuIroNIo3bl.  PU3MYECKME W XUMHUYECKHE CBOWMCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJOM).

DKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB U UX IPEBPAILCHMIA:
poBeJeHNE, HAOMIOJCHIE U OMHCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIMHA OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ITAHOJA
okcusioM meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aUMOAECHCTBHE TIIHMIEPUHA C
rugapokcugom menu(Il)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memnu(ll), B3ammopelcTBue Kpaxmana ¢
MOJIOM), TPOBEACHHE MPAKTUUYECKOM pabOThI: CBOWCTBAa pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOM peakmuu (Macchl, o0bEMa,
KOJIMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKUMU IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIH IPOIYKTOB
peakiun).

A3oTCconeprKalye OpraHn4ecKue COCINHEHUS.

AMHHOKUCIOTBI ~ Kak  aM(OTepHble  OpPraHUYECKHE  COCTUHEHHUS.
du3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NPUMEPE TIMLUHA).
buonornyeckoe 3HaueHne aMMHOKUCIOT. [lenTuaer.

benky kak npupoaHbIe BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBruunas,
BTOpUYHAsI U TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OENKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE pEeakliy Ha OEJIKu.

DKCnepUMEHTAIbHBIE METOAbl M3YyYEHHsI BELIECTB U UX IPEBPAILCHMIA:
HaAOJII0/IEHUE M OMUCAHHE JIEMOHCTPAIMOHHBIX OIMBITOB: JIEHATyparus OeIKOB
[IPU HarpEeBAaHUU, [[BETHBIEC PEAKIIH OEJIKOB.

BricokoMoJIeKyJISIpHbIE COeUHEHUS

OCHOBHbBIE TOHATHS XHUMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEpU3ALMU, CPEIHSA
MoJIeKyJispHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCAMHEHNN — NTOJIMMEPHU3ALUS U ITOJTUKOHICHC AU

DKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB W UX IPEBPAILCHMIA:
O3HAaKOMJICHHE C O00pa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszanuss MeEXNpeIMETHBIX CBA3CH NPU HU3YYEHUM OPraHUYECKOU
xumun B 10 Kimacce OCYHIECTBISETCS dYepe3 HCIOJIb30BAaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TNOHATUHN, SABIIAIOLIIMXCSA CUCTEMHBIMHU
JUIsL OTZIEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IMKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHATHSA: SBJICHHME, HAay4HbIH (aKT,
TUIOTE3a, 3aKOH, TEOpHSs, aHaJU3, CUHTE3, KiIaccu(ukaius, NepuoqUUHOCTD,
HaOII0CHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHNE.

®usuka: wmarepus, OSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPTreTUYECKU YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uocdepa, 0OMEH BEIECTB B OpPraHHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKH, YIJEBOMABI, >KHUPBI,
(bepMeHThI).

['eorpadusa: MuHepansbl, TOpPHBbIE TOPOJbI, IOJIE3HBIE HCKOMAEMBIE,
TOILJIMBO, PECYPCHL.

TexHoyorus: NuUINEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO ITUTAHUA,
MOIOIIME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaTsl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUH 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTai, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/ieeHHs] HIEKTPOHOB IO OPOUTAIISIM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYpalLis aTOMOB.

Ilepponmueckunn 3akoH u Ilepmogmyeckas cucrteMa XMMHUYECKHUX
sanementoB JI. W. MengeneeBa. CBs3p MEPUOAUYECKOrO 3aKOHA U



[Tepuognueckoit cucreMbl xumuueckux syemeHtoB [[. M. MengaeneeBa ¢
COBPEMEHHOW TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHM HU3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CIOKHBIX
BELIECTB MO Tpynnam M MepuojaM. 3HAYEHHE IEPUOJUYECKOrO 3aKOHa B
Pa3BUTHH HAYKH.

Crpoenue BemlecTBa. XHUMHUYECKas CBSI3b. BUAbI XUMUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAs, MeTajuInyeckas). MexaHu3Mbl
oOpa3oBaHMsi KOBAJICHTHONM XWUMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akuentopHslii). BogopoaHas cBsi3b. BaneHTHOCTh. DJIEKTPOOTPULIATEIBLHOCTD.
Crenenb okuciieHHs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJSIDHOTO W HEMOJIEKYJSIPHOIO  CTPOEHUS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THIA KPUCTAIMYECKON PEIIETKH.

IlonAaTHE O IUCHEPCHBIX cHCTEMaX. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudpukanums  HEOpPraHMYECKHMX  COEAMHEHUH. Howmenxknatypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBA3b HEOPTraHWYECKUX BEILECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Krnaccupukanus XMMUYECKHX peakUuid B
HEOPraHWYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHMS MacChl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS SJHEPTUN IIPU XUMUUYECKUX PEAKLIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHbIX (PAKTOPOB.
OOpatumble peakiuu. XuUMHUeckoe paBHoBecue. MDakTOpbl, BIUAIOIINE Ha
COCTOSIHME XUMHUYECKOro paBHOBecus. [[punnun Jle [laTense.

OnexTponutuyeckas auccouuanus. CuibHbIe U CIa0ble AIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpAJIbHASL, IEI0YHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

DKCnepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB U UX IPEBPAILCHMIA:
nemoHcTpauus Tabmun «Ilepuoanueckas cucteMa XMMHUECKUX 3JeMEHTOB /.
W. MenneneeBa», n3ydeHne MojeNiel KPUCTAIUTMUECKUX PEIIETOK, HAOII0AeHE
U ONHCAHHME JEMOHCTPAIMOHHBIX M J1A0OPAaTOPHBIX OMBITOB (Pa3OKEHHE
IIEPOKCHIA BOAOpPOJA B NPUCYTCTBUM KaTallM3aTOpPA, OIPEICICHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOLIBIO YHUBEPCAIBHOIO WHAMKATOPA, pPEaKUUu
MOHHOTO OOMeEHa), MPOBEJACHUE MPAKTHUECKON paboThl «BiusHue pa3iandHbIX
(akTOpOB Ha CKOPOCTh XUMHUECKON PEaKIIHM.

Pacuérnble 3anaum.

Pacuérel 1o ypaBHEHHAM XUMHUYECKHX pEaKlUi, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C UCIOJb30BAHUEM ITOHATUS «MACCOBas
JIOJIsI BELIECTBAY.

Heopranuyeckasi xumus

Hemeramnbl. Ilonoxxenne HemeramnoB B Ilepuomnueckon cucreme
xumudeckux 3meMeHToB JI. . MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3nyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIJIOB (FaJIOr€HOB, CEPHI, a30Ta,
dbochopa, yrmepoma W KPEeMHHUA) © HUX COCOUHEHUH  (OKCHIOB,
KHCJIOPOJCOIEPKAIIMX KHCIIOT, BOJOPOAHBIX COETUHEHH ).

IIprMeHenne BaXXKHENIINX HEMETAJUIOB U UX COCTMHEHUMN.

Mertannel. [lonoxenne metaiios B llepuoanuecko cucrteMe XMMUYECKUX
anementoB JI. WM. MenneneeBa. OcoOEHHOCTH CTPOCHHUS BICKTPOHHBIX



o0oiouek aToMoB MeTaiioB. OOmme ¢puznyeckue cBoicTBa MeTayyioB. CrutaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsIJi HAIIPSKEHUN METAJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, KA, KalblHi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUM.

Oo6mue crnocoOsl moyueHus: MeTamioB. [IpumeHenne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUsI BEIIECTB M UX MPEBPAILICHUIL:
M3y4YeHUe KOJUICKIMU «MeTayibsl U CIIaBbl», 00pa3IoB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HAaOMIOJCHUE U OMHCAaHUE JACMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aWMOJIEHCTBUE TUIAPOKCHAA  QIOMHUHUS C
pacTBOpaMM KHUCIOT M IIIEJIOYed, KAUYeCTBEHHbIE PEAKIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuérter Macchl BemecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY
BEIIIECTBA, MAcCe WM O00BEMY OJHOTO W3 YUAaCTBYIOIIUX B PEAKIIMH BEIIECTB,
pacdy€Tel Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA
OJIHO U3 BEIECTB UMEET MIPUMECH.

XuUMHUS U KU3Hb

Ponp xumuu B 00ecniedeHNH YKOJIOTHIECKOM, IHEPTETUIECKON 1 MTUIIEBOIN
0€30macHOCTH, PAa3BUTUU METUIMHEI. [IoHITHE O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX NPHHIMNAX MTPOMBIILIIEHHOTO
MOJTYUYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAIOB: Ba)KHEUILIME CTPOUTENbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJIsl 3JEKTPOHUKHU, HAHOMATepHUalibl, OPraHUYE€CKUE U MUHEPAIbHbIE
ya0OpeHus.

XuMus U 3I0pOBhE YEJIOBEKA: MpaBHJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, NpaBWiIa OE30MAaCHOTO HWCIOIL30BAHMS TPENapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss MeXnpeaMeTHBIX CBA3€M NpU M3y4YeHHH OOmed u
HEOpraHuveckod xumuu B 11 Kilacce OCyIEeCTBISIETCS 4Yepe3 MCIOIb30BaHUE
KaKk OOMIMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHATHUN, SBISIOMIUXCS
CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH,
TEeOpHs, aHaIW3, CUHTE3, KiacCHUUKAIMSA, TEPUOJUIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepusi, SHEpPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOI, pPaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHbD,
BEIIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BENIeCTBAa, (U3UYCCKUE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: xknerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TOPOMBI, TIOJE3HBIE HCKOIIAeMBbIE,
TOILJIUBO, PECYPCHI.

TexHonorus: XUMHUYCCKaA IMPOMBIINIJICHHOCTD, MCTAJLIyprus:,
IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTcpuaJoB, CEIIbCKOXO03SMCTBECHHOE
IMpOKn3BOJZICTBO, IIUImecBasdd IMPOMBIINIJICHHOCTD, (I)apMaueBTquCKaﬂ

IMPOMBIIIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX IIPCITapaTOB, IMTPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuUuaJoB, QJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,
HAHOTCXHOJOI'NH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA IIPOI'PAMMBI 110
XM HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHHIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOydJaronmmMucss TPOrpaMMm cpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHBIM M NpeaMeTHbIM). HaydHo-meTonnyeckoil OCHOBOM s
pa3pabOTKy MIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTrPAMM CPEAHETO OOIIEro
00pa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS INpeaMeTa « XUMUs» HAa YPOBHE CPEIHEIrO
o01ero 00pa3oBaHus BBIICICHBI CICAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCUMCKON Tpa)KAAHCKOW HMJIEHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHUIO;

[[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIECHUH JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX Tpajauluid 0a30BOW HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaroIIMXCS PYKOBOACTBOBATbCS B CBOEH
JEATEIBbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, PUCYIIMMHU LEIOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS HKOJIOTUYECKOM KYJIbTYpbl M CIIOCOOHOCTH
CTaBUTb €U U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMUsS» JTOCTUTAKTCS B
€IMHCTBE Y4YeOHOM U BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMU, COLIMOKYJIBTY PHBIMH, Ty XOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMU U UealaMi POCCUHCKOTO TPakIaHCKOTrO OOIIECTBa, MPUHATHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHHSI, CIIOCOOCTBYIOMIMMHU IpoLieccaM
CaMOINO3HAHUSA, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBIIEHHUS JIMYHOCTH
00yJaronmxcs.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPAKAKT
c(OpPMUPOBAHHOCTH OIbITA MO3HABATENFHOW M TMPAKTUYECKON NEATEIHHOCTH
00y4aroIuXcst 0 peann3alii IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHMA:

OCO3HaHUsI  OOYYaIOUIMMHUCS CBOMX  KOHCTHUTYLMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBOIOPSIKY;

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W MPaBUIAX MEXINYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH NpPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATEIbHBIX 3a/a4, BBIMOIHECHUN
XUMHUYECKUX IKCIIEPHUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI IPYTUX MPH aHATIN3€ Pa3InYHbIX BUIOB YUEOHOH NEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY W HAayYHOMY HACJEIHIO
OTE€YECTBEHHON XUMHHU,

YBaXXEHHsI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO
MIPUMEHEHUSI XMMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKH €CTh PE3YJIbTaT



JUIATENbHBIX ~HAOMIOJEHUM, KPOIMOTIMBBIX 3KCHEPUMEHTATbHBIX TOHUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECa M NO3HABATEJbHBIX MOTHBOB B IOJYYEHUH U MOCIEIYHOUIEM
aHaiM3e  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKEHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMHHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAECHUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTYallMHM, CBS3aHHbIE C XUMHUYECKHUMHU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IOBEJIEHUE U MOCTYIKH CBOMX TOBApHILEH C
MO3WLIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHME MOCIJIEICTBUHA 3THX
ITOCTYTIKOB;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

MOHMMAHUS LEHHOCTEH 370poBOro u Oe3omacHoro oobpasa >KHU3HH,
HEO0OXOJUMOCTH OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBuil 0€30MacHOTO0 OOpAaIIeHHUs C BEIIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MNOHUMAHUS LEHHOCTH MPaBWI HWHAMBUAYAJbHOTO U KOJUIEKTHBHOI'O
0€30MacHOTO TOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBI0 U KHU3HU
JIIOACH;

OCO3HaHUSl  MOCJHEACTBUM W HENPUATHA  BPEAHBIX  IPUBBIYEK
(ymotpebiieHus ankoroisi, HAPKOTUKOB, KypeHus);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
JESITEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW M JPYrHMX BUAAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyYEHHIO Mpodeccuil pa3iudHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXEHU K Tpyady, JIIOASIM TpyAa W pe3yabTaTtam TpPYyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TPaeKTOPHUU
oOpasoBanusi, Oyaymieit nmpodeccnr u peaan3anud COOCTBEHHBIX KXKU3HCHHBIX
IJIAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, UHTEPECOB
U IOTpeOHOCTEeM 00111eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHHUSA:

HKOJIOTUYECKHU L1eJIECO00PA3HOr0 OTHOUIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHMMAHHUA TJI00AJBHOTO XapakTepa 3KOJOTHYECKUX MPOOJeM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMANIBHON CpEebL;

OCO3HaHUsI HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTIKEHUNW XUMHUU IS
pELIeHUs] BONPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATUS JEUCTBHM, NPUHOCIIIMX BpEI OKpPYXKarollen
MPUPOJIHOM cpelie, yMEHHs TPOTHO3UPOBATh HEOIATOMPHUATHBIE SKOJIOTHUECKUE
MOCJIE/ICTBUSI IPEATPUHUMAEMBIX JEHCTBUN U TPENOTBpALIaTh UX;

HaJu4Msl PA3BUTOIO  3KOJOTMYECKOTO  MBIIIJIEHUS, SKOJOTMYECKOH
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HaNpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMH B MO3HABATEILHOM, KOMMYHUKATUBHON U COLUAJIBHON



MPAaKTUKE, CIMOCOOHOCTH W YMEHHUS aKTUBHO MPOTHUBOCTOATH HJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKHY;

NOHMMAHUA CHEHM(PUKH XUMHUM KaK HayKd, OCO3HAHHUA €€ pOJH B
(GbOpMHPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU IIEJIOCTHOTO
MpeICTaBICHHs 00 OKPY’KaIOIIeM MUpPE KaK O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MO3HAHUHM MPUPOTHBIX 3aKOHOMEPHOCTEM M pelIeHHH MpoOjeM COXPaHEHUs
IIPUPOJHOTO PaBHOBECHS;

yOSXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMUU JJII COBPEMEHHOM
IMBWIN3ALMU: B €€ T'yMaHUCTUYECKOM HANPABICEHHOCTH M BAaXXHOM pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepHANbHOM KYJIbTYPBl, PELICHUH TI00abHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPbEBOW, YHEPTETHUECKOM,
NUIIEBOW M DKOJIOTHUYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00ecreveHn yCIOBUN YCIEIHOTO TpyAa U SKOJIOTUYECKH KOM(OPTHOM KU3HU
Ka)kKJ0T0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTU: MOHMMAaHHUSl CYIIHOCTH METOJOB
MO3HAHMUS, HCIOJB3YEMbIX B  €CTECTBEHHBIX  HAyKax, CIIOCOOHOCTU
UCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS JJIs aHalu3a M OOBACHEHUS SBJICHUN
OKPY’KaIOIIET0 MUpa W IMPOUCXOJANIMX B HEM HW3MEHEHUH, yMEHUS JelaTh
00OCHOBaHHbIE 3aKJIIOYEHHs Ha OCHOBE HAy4YHbIX (aKTOB U HMEIOIINXCS
JAHHBIX C LEJIBI0 OJyYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HMCIOJIb30BaTh XUMUYECKHE 3HAHMS IS
pelieHus mpobyieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpEeCa K NO3HAHMIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHNIO0, K AKTUBHOMY IIOJYYCHHMIO HOBBIX 3HAaHHM MO XMMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

uHTEpeca K  OCOOGHHOCTSIM  Tpyda B  pa3nuuyHbIX  cepax
npodeccuoHaNbHOM NeATENbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeameTHbie pe3yJabTaThl OCBOCHHsI YUEOHOTO MpenMera «XUMUsS
Ha YPOBHE CpelIHEro o0IIero o0pa3oBaHus BKIIOYAIOT:

3HauYuMBbIe AN (OpMHpOBAHUS ~ MHUPOBO33PEHHUS  OOYyYaIOUIUXCS
MEXXTUCITUTUTMHAPHBIE (MEXIIpeIMETHBIC) OOIICHAYYHBIE MOHSITHSA,
OTpaKaroIKe IEJIOCTHOCTh HAYYHON KapTUHBI MHpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprusi, SBJCHHE, IMPOIECC, CUCTeMa, HAay4HbIH (aKT, MPHUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAONIOJIEHUE, W3MEpCHHE,
AKCIIEPUMEHT U JPYTHE);

YHHUBEpCaTbHBIE ydeOHbIe JeHCTBHS (To3HaBaTeNbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIC), oOecredynBaronye (QopMUpOBaHUE
(GYHKIIMOHATFHOM TPaMOTHOCTH M COITMAIBHON KOMIIETEHIINN 00yYalonnuXcs,;

CTIOCOOHOCTH oOyJaronmxcs WCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  yHHBEpCAIbHbBIC
y4eOHbIe ICHCTBUS B TO3HABATEIHLHON U COIUATBHOMN MPAKTHKE.



MeranpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSIMH.

OBjiageHne  YHUBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMHU
AeCTBUSIMM:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUSA:

CaMOCTOATENLHO  (pOopMyIHpOBaTE ©  aKTyalIW3WpoBaTh MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh ILIeNU JEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCHUTH PE3YJIbTaThl JEATEIIBHOCTH C IOCTABICHHBIMU
LEJISAMU;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISITh XapaKTePHbIEC MPU3HAKU MOHSATUNA U yCTAaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHSITHS IJIsI OOBSICHEHUST OTICTBHBIX (PAaKTOB
U SIBJICHUMU;

BBHIOMPATh OCHOBAaHMSI W KPUTEPUU IS KIAacCU(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3HM MEXIYy HW3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
aHAJIOTHH), BBIABIISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHATh B  MPOLECCE TMO3HAHUSA, HCMOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE) MOJENIH, MPeoOpa3oBBIBATH  MOJCIIbHBIC
MPEJACTABICHUS] — XUMHUYECKUH 3HAK (CUMBOJI) DJJIEMEHTA, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOM peakuuu — TPU PEIICHUH YUYEOHBIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3aJ1ay, MPUMEHSATh Ha3BaHHbBIE MOJEIbHBIE
MPEJCTABIICHHS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4YaeMbIX BEIIECTB
Y XUMHAYECKUX PEAKLIAMN.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJIETh OCHOBAMM METOJ/IOB HAYYHOI'O MO3HAHUS BEMIECTB U XMMUYECKUX
peaKkuuu;

dbopMmynupoBaTh IEAM W 3aJa4d  WCCJIECIOBAaHUSA, HCIOJIb30BaTh
MMOCTABJICHHBIC M CAMOCTOSITENIPHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHMSI U OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HAaBBIKAMHU CaMOCTOSATEIIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
VYCHUYECKUX OKCICPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a
XOJIOM  TIPOIIECCa, CAMOCTOSITEIbHO  IMPOTHO3UPOBATH €ro  Pe3yjbTar,
dbopmynupoBaTh 00O0OIIEHUS] W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O TIPOJICITAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEOBATENbCKON W MPOEKTHON
TESATETLHOCTH, TPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIHHOMY
MOMCKY METOJ/IOB PEIICHHS NPAaKTHUUYECKUX 3a/lady, MPUMEHEHUIO Pa3IU4YHBIX
METOJIOB ITO3HAHUS.

3) padora ¢ nnpopmanueii:

OPUEHTHUPOBATLCA B PA3TUYHBIX HCTOYHMKAX wWHPopManuu (HAydHO-
MOMYJIIPHAsl JINTEpaTypa XUMHUYECKOTO COJEP)KaHMS, CIPABOYHBIC MOCOOUS,
pecypchbl UHTepHETa), aHATM3UPOBaTh HH(GOPMAIIMIO PA3TUIHBIX BUIOB U (PopM



MpEICTaBICHUs,,  KPUTHYECKHM  OIEHMBaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(bopMynHUpoBaTh 3aPOCHI U IPUMEHSTh PA3TUYHBIE METO/IbI IPH TIOUCKE U
orbope wuHpOpMaIMKH, HEOOXOAUMON JUIsI BBITIOJHEHUS YYEOHBIX 3a1a4
OIIPEAEIEHHOIO TUIIA,

npUOOpeTaTh OMBIT UCIONB30BAHUS WH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAIbHYI0 (QOpMy TMpeICTaBICHUA
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYYHBIN $3bIK B KadecTBE CpeACTBa Npu padore ¢
XUMHUYECKON HH(pOpMaLuend: MNPUMEHATh MEXMNpeaMeTHbIe ((Pu3nyeckue u
MaTeMaTHYeCKUe) 3HAaKM W CHUMBOJBL,  (opmynbl,  abOpeBUATYpBHI,
HOMEHKJIATYPY;

UCIONIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBnageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ IUalIOra
W/WIM JTUCKYCCUH, BBICKAa3bIBaTh HJEH, (HOPMYJIHPOBATH CBOU MPEHJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a/1auH;

BBICTYIIATh C MPE3EHTAIlMEHl pe3yIbTaTOB MO3HABATEILHOMN NIEATEIbHOCTH,
MOJIyYeHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAaMHU TpU
BBITIOJTHEHUH XMMHUYECKOTO0 HJKCHEPUMEHTAa, MPAKTUYECKOM paboThl 1O
HCCJIEIOBAaHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pPeaiu3allii yueOHOro MPOeKTa U
(opMyIUpOBaTh BBIBOJIBI MO pe3ysIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN IMyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ OOCY>KIACHUSI U 0OMEHa MHEHUSIMH.

OBiageHHne YHMBEPCAJbHBIMHU PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
JesITeNIbHOCTh, OMpenessas e€ LT W 3aJadd, KOHTPOJIHUPOBATh M IO MEpe
HEOOXOUMOCTH KOPPEKTUPOBATh MpEJIaraéMblii ajaroput™M JAEUCTBUN NpU
BBITIOJTHEHUH YYE€OHBIX M HCCIEA0BAaTENbCKUX 3a/lay, BBIOMpaTh Haubosee
3¢ ¢deKkTUBHBIN cOCO0 UX pelleHUss ¢ y4ETOM MOJY4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISAITh ~ CAMOKOHTPOJIb ~ CBOEH  JEATETbHOCTH HAa  OCHOBE
caMOaHaJM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «Opranudeckas XuMUSD)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABICHHA O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJIM XHMUHU B IIO3HAHUM SIBJICHHUU
npupoabl, B (OPMHUPOBAHWM MBIINIICHUS ¥ KYJbTypbl JIMYHOCTH, €€
(YHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOAMMOW JJIsi PEIICHUS] TPAKTUICCKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATUSA (XUMUYECKUH JJIEMEHT, aTOM, »JJIEKTPOHHAs
o0olouka aroma, MOJEKYyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTD,



XUMHUYECKas CBS3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpamEHHas),
MOJIb, MOJSIpHAas  Macca, MOJSIpHBIM  OOBEM,  YIVIEPOAHBIA  CKEJET,
GbyHKIIMOHANBHAS TPYMIA, pajuKall, U30MEpUs, HU30MEPbI, TOMOJIOTUYECKUN
psAa, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA M a30TCOJEpIKAILIUE COECIUHEHUS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHUS);
TEOPHH U 3aKOHBI (TEOpHs CTPOEHHs opraHnndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHMSI MAcChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHN SA3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEXKallue B OCHOBE IOHMMaHUS
NPUYMHHOCTY M CHCTEMHOCTH XHUMHUYECKUX SIBICHUH, (HaKTOJIOTHUECKHE
CBEJCHMSI O CBOMCTBaxX, COCTaBe, MOJTYYEHHH M O€30MacHOM HCIOJb30BaHUU
BAXHEHIINX OPraHUYECKUX BELIECTB B OBITY M MPAKTUUYECKON AESITeNbHOCTU
YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTePHbIC MPU3HAKU MOHSITHIA,
YCTAaHABIMBATh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME IMOHSATHUS
IIPU OIHCAHUH COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHMYECKUX COEANHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH UCTOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIs
COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHON)
dbopMys1 OpraHMYECKHX BEIIECTB M YPaBHEHUM XUMHYECKHX pPEaKIIHid,
M3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHMYECKHUX BEIIECTB ISl WILTIOCTPALUN HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUI YCTaHABINBATh MPUHAAICKHOCTh U3yUEHHBIX
OpraHUYEeCKUX BELIECTB MO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/TpyIne COoeAuHeHu (YTIeBOJOPObI, KHCIOPOA W a30TCOAEpIKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaThb UM Ha3BaHMS I10
cucrematndyeckor HoMeHkatype (IUPAC), a Takxke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, MPOIUJIEH, AlleTHIIEH,
STUJICHTJIMKOJb, TIULIEPUH, GEHO, (opMalbIeru, aleTalbIerul, MypaBbuHas
KHCJIOTa, YKCyCHas KHUCJIOTa, OJEWHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA,
IIII0K03a, (PpyKTO3a, Kpaxmall, IeJIIH0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OMNPEIENIATh BUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. byriepoBa st 0OBsSCHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChl
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUU XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢bu3nuecKkre U XMMHYECKUE CBOMCTBA THUIMHMYHBIX MPEACTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPONMIIEH, alleTHIICH,
OyrtamueH-1,3, metmnOyTaaues-1,3, 6€H30/1, METaHOM, 3TaHOJ, STUJICHTIIUKOJIb,
rIMuepuH, (GEeHoJl, aleTaibIeri, MypaBbuHas U YKCyCHasi KUCJIOTHI, TJII0K03a,
Kpaxmaji,  LEeJUII0JIO3a, AaMHUHOYKCYyCHas  KHCIIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJy HUMH YPaBHEHHUSAMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpPMUPOBAHHOCTH yMEHUS XapaKTEPHU30BaTh VCTOYHHUKHU
YTIEBOJOPOAHOTO ChIphsl (HE(Th, NPUPOAHBIA Ta3, Yroiib), CHOCOOBI MX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCIECHUS MO XMUMHYECKUM
YpaBHEHUSAM (Macchbl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peakuuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB UJIM IIPOJYKTOB PEAKLIUN);



c(hOpMHUPOBAHHOCTh YMEHHM BIAJETh CHCTEMOW 3HAaHWU 00 OCHOBHBIX
METOJaX Hay4YHOTO MO3HAHMUsI, UCIIOIb3YEMBIX B XMMUHU IIPU U3YUYECHHUH BEILIECTB
M XUMHUYECKMX SBICHMHA (HaOMIOfeHHE, U3MEpPEHUe, OIKCIEPUMEHT,
MOJEJINPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUA IS
INPUHATUS PELICHUHM B KOHKPETHBIX >KMU3HEHHBIX CHUTYAlMsX, CBS3aHHBIX C
BEILIECTBAMH U UX IIPUMEHEHUEM,;

cOpPMUPOBAHHOCTh ~yMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyI0N M J1abopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe IMpaBUiIa
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
7a00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh U BBINOJIHATH XUMHUYECKHUN
JKCIIEPUMEHT (IIPEBpAICHHsS] OpPraHUYECKUX BEIIECTB NPH HArpeBaHUH,
IIOJy4YEHHE OTUJIEHA M HN3YyYEHUE €ro CBOWCTB, KAa4yECTBEHHBIE PEaKIUU
OpPraHMYECKUX BEILECTB, JEHATypalusi OENKOB MpHU HarpeBaHUU, IIBETHHIC
peakuuu OENKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MaCHOCTH IpU
oOpallleHuu ¢ BeUIeCTBAaMH M JIabOpaTOPHBIM OOOPYIOBaHHEM, MPEACTABIATH
pe3ysbTaThl XMMHUYECKOTO JKCIHEpUMEHTa B (QOopMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid U (OpMYyJIMPOBATH BHIBOJBI Ha OCHOBE ATHX
pe3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AHAIU3UPOBATh XUMHUYECKYIO
uH(pOpPMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
uHpopmanuu, IHTepHET U qpyrux);

cOPMUPOBAHHOCTh ~YMEHHUW  COONIOJATh MNpPaBHJIA  SKOJIOTHUYECKU
1[€JI€CO00Pa3HOr0 TOBEJACHHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPAHEHMS CBOETO 30POBbs M OKPYXKAIOLIEW NPUPOAHOM Cpebl, OCO3HABATH
OIIaCHOCTb BO3JIEUCTBUS HA >KUBBIE OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMas cMbica nokasarens [IJIK, moscHsaTs Ha mpuMepax crocoob
YMEHBIIIEHUSI U TPEIOTBPAILLECHUs HMX BPEAHOIO BO3AECUCTBHA HAa OpPraHU3M
YEJI0BEKA,

IUIs1 OOYYAKOIIMXCSA C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHSTHh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBIICHUM;

IUIA CIEenbIX W CAa0OBUASMIIMX OOYy4YaloOIIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucteMy obo3Hauenmit JI. bpaitns ana  3anucu
XUMUYECKUX (HOPMYII.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass m HeopraHwdecKas
XUMUSD» OTPAXKAFOT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJIM XHMUHU B IIO3HAHUM SIBJICHHUU
npupoabl, B (OPMHUPOBAHWM MBIIIICHUS ¥  KYJbTypbl JIMYHOCTH, €€
(YHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOAMMOW IJIi PEIICHUS] MPAKTUICCKUX
3a/lad U DKOJIOTHUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJHOU CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHMH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XMMHUYECKUH 3JIEMEHT, aTOM, U30ToT, S-, p-, d-
AJNIEKTPOHHBIE OPOWTAIM aTOMOB, MOH, MOJIEKYyJa, MOJIb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMHYECKas
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTATUIMYECKAsI



pEelIETKA, TUIIBI XUMUYECKUX PEAKLUIA, PACTBOP, JIEKTPOIHUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs AUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peaklUny, XMMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
AIEKTPOJIMTUYECKON IHUCCOUMALMH, nepuoandecknid 3akoH J[. . Menneneesa,
3aKOH COXPAHEHUs MAacChl BELIECTB, 3aKOH COXPAaHEHHS W IPEBpALICHUS
SHEPIUU MPU XUMHUYECKHX PEAKUUSAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHM A3BIK
XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUA, JEXKallhe B OCHOBE ITOHUMaHUSA
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKUX SIBICHUH, (HaKTOJIOTHUECKHE
CBEJICHMSI O CBOMCTBaxX, COCTaBe, MOJTYYEHHH M O€30MacHOM HCIOJb30BaHUU
BAXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKOU AESTEIbHOCTU
YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHSITHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME IMOHSATHUSA
IIPY ONHCAHUHM HEOPTaHUYECKHUX BEIECTB U UX MPEBPAILECHUN;

c(OpPMUPOBAHHOCTh YMEHUH UCTOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY IJIs
cocTtaBieHUs] (OpMyJl BEUIECTB M YPAaBHEHUH XUMHUYECKHX PEaKIIHid,
cucrematnyeckyro HomeHkiarypy (IUPAC) wu TpuBHanbHbIE Ha3BaHUS
OTJIEJIbHBIX HEOPTAHUYECKUX BEUIECTB (YTapHBIM ra3, yIIEeKUCIIbIi ra3, aMMHAK,
rai€Hasi i3BeCTbh, Heral€Hasi U3BeCTh, IUThEBAs COJIA, TUPUT U JPYTHUE);

cOPMUPOBAHHOCTh YMEHHUU ONPENEIATh BAJICHTHOCTb M  CTENEHb
OKHUCJIEHUSI XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIUYHOIO COCTAaBA, BU[
XUMHUYECKON CBSI3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOJHAsA) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM PpEIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUIMYECKAs ), XapaKTeP CPeAbl B BOJAHBIX
pPacTBOpaxX HEOPraHUYECKUX COECITMHEHHUI;

c(OpMUPOBAHHOCTH YMEHUI YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB MO UX COCTAaBYy K OIpPEAEIEHHOMY KIacCy/Tpyriie
COCIMHEHHI (IpOCThIE BEIIECTBA — METAUIbl M HEMETAJUIbl, OKCHJBI,

OCHOBaHUS, KUCJIOThI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKOHA
. W. MengeneeBa M AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIHIH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3ieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil cucTeMbl
xumudeckux snemeHToB JI. Y. MenneneeBa, ucnons3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTHYECKUEe  YpOBHU»,  OOBSICHATH
3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XHWMHYECKHX DJJEMEHTOB U HX
COCAMHEHNH 1O IepuoaaM U rpynmnam llepuoandeckon cUCTEMBI XUMHUYECKUX
anemeHToB [[. 1. Mennaeneena,;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE I'E€HETUYECKOMN CBA3U MEXIY HEOPTaHUYECKUMU
BEILIECTBAMH C IIOMOILBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIIH TIO
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY PEArupylolUX BEIIECTB, TEIJIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaKiuy, y4aCTUIO KaTaIu3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi1 COCTABIIATh YPABHCHUS PEAKLMH PasiHIHbIX
TUTIOB, TIOJHBIE M COKpAIIEHHBbIE YpaBHEHHs pPEaKIUil HMOHHOTO OOMEHa,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKLIMHA UIYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKLUHU, MOATBEPKAAIOIINE
KAUECTBEHHBIA COCTAaB PA3JMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  NYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  PACTBOpaxX
HEOPraHWYECKHUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYLIHOCTh OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO
OaylaHca dTUX peaKIuii;

chOPMHUPOBAHHOCTh  YMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peakuuu OT pa3iuuHbIX (HAKTOPOB; XapaKkTep CMEIIECHUs
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUA (IIPUHLUI
Jle lllarenbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XUMHUYECKHE MPOLIECCHI,
JeKallhe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEPHON KUCIOTHI, aMMHAKa, a
Takke cHOPMHUPOBAHHOCTH IMPEICTABICHUM 00 OOLIMX HAYYHBIX NMPUHIUNAX U
HKOJIOTMYECKUX MpoOIeMax XUMUUECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBHIYMCICHUS C HCIOJIb30BAHUEM
MOHSITHSI «MacCOBasi JOJIS BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOLICHHM ra30B
Opy XUMHYECKHX peaKlMsX, MacChl BeEIIeCTBa MM O00bEMa Tra3oB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIM O00bEMY OIHOrO U3
Y4acTBYIOUIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiru Ha OCHOBE
3aKOHOB COXPAHEHMS MacChl BEILIECTB, MPEBPALLICHUS U COXPAHEHUS SHEPIUH;

cOpPMUPOBAHHOCTh ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyH0N M J1abopaTOpHBIM OOOpYAOBAaHHMEM, a TaKXKe IpaBUIIa
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIOJHEHUIO
7a00PAaTOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh U BBHINOJIHATH XUMHUYECKHUN
AKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUAA BOJIOPOA B IPUCYTCTBUM KaTalIM3aTopa,
ONpENEIEHUE Cpeabl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOU
peakiuu, peakiuy HOHHOTO OOMEHa, KayeCTBEHHbIE peakuu Ha Cyib(art-,
KapOoHaT- M XJOPUI-aHHUOHBI, HAa  KAaTMUOH  aMMOHHS,  pelICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaM «Meramby u  «Hemeramis») B
COOTBETCTBUM C TMpaBWIAMHM TEXHHKH O€30MacCHOCTH TMpH OOpalleHuu ¢
BELIECTBAMH M JIaDOpAaTOPHBIM OOOPYJIOBaHHEM, MPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucCH YpPaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOMU
KOMMYHUKaI, IHTEepHET U ApyIux);

cOpPMUPOBAHHOCTh ~YMEHHUW  COOJIOJATh MNpPaBHJIA  SKOJIOTHYECKU
1[€JI€CO00Pa3HOr0 TOBEJACHHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPAHEHUsI CBOETO 3J0POBbS M OKPYXAIOLIEH MPUPOJHOM Cpellbl, OCO3HABATH
OMACHOCTb BO3JECHCTBHS HA JKMBBIE OPraHU3Mbl ONPENEIEHHBIX BELIECTB,
nonumasi cmbica nokazatens [IJIK, moscHAT Ha mnpuMepax crnocoObl
YMEHBLIEHUS W NPENOTBPALIEHUS UX BPEIHOTO BO3JEHCTBHS HAa OPraHHU3M
YEJI0BEKa,;

IUIs1 OOYYAKOIIMXCSA C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHSTHh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBIICHUM;



IUIA CIEnbIX W CAa0OBUASMIIMX OOYydYaloIIUMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeuHyl0 cucteMy o6Oo3HaueHuit JI. bpaiins ansa  3anmcu
XUMHYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeM
MPOrpamMMbI

KoandyecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (ppOoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Pa3nea 1.TeopeTuueckue o

CHOBbI opra}mqecm)ﬁ XHUMHUH

1.1

[Ipenmer
OpraHnu4eCcKOu
xumuu. Teopus
CTPOEHUs
OpraHUYEeCKUX

coenuHeHu A. M.

Bbytneposa

https://resh.edu.ru/subject/29/10/

Hroro no pasaeny

Pa3zgea 2.YrieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOJIOPOIIBI —
aJIKaHbI

https://resh.edu.ru/subject/29/10/

2.2

HenpenenbHbie
YTJIEBOJIOPOJIBI:
AJIKCHBI,
aJKaJgueHbI,
AJIKUHBI

https://resh.edu.ru/subject/29/10/

23

ApoMaThydeckue

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

YIJIEBOAOPOIbI

[Ipupoansie
NCTOYHUKU

2.4 3 1
YIJIEBOIOPOAOB U

ux nepepadoTka

https://resh.edu.ru/subject/29/10/

Nroro no pazgeny 13

Paznen 3.Kucinopoaconepskamue opranHndyeckue coeJuHeHust

3.1 Cnuprel. ®enon 3 https://resh.edu.ru/subject/29/10/
AJLnerunel.
Kapo

32 ApDOTOBHIE 7 https://resh.edu.ru/subject/29/10/
KHCIIOTHL.

Crnoxuble 3¢upbl

33 VYrieBoanl 3 1

https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 13

Pa3nes 4.A30Tcoaepikamme OpranHndecKue coeJMHeHn s

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3 https://resh.edu.ru/subject/29/10/
benxn
Hroro no pazneny 3

Pasnen 5.BbicokoMOJIEKYISIpHbIE COCIMHEHUSA

[ImacTmaccsl.
5.1 2
Kayuyku. Bomokna

https://resh.edu.ru/subject/29/10/

Nroro no pazgeny 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME

34




11 KJIACC

HauMmenoBaHue KoandecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pas3ieioB H TEM KonTtpoabHsbie IIpakTH4eckne
n/n Bcero o0pa3oBaTesbHbIE PeCypChl
NporpaMMel padoThI padoThI
Pasznen 1.TeopeTnyeckue 0CHOBbI XUMHU
CTpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
[Tepuonnueckas .
1.1 3 https://resh.edu.ru/subject/29/11/
cucremMa
XUMHUYECKUX
anemeHToB /I, W.
Meunneneena
Crpoenue BelecTna.
1.2 Mmuoroo0pa3ue 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
XUMHUYECKHE .
1.3 6 1 1 https://resh.edu.ru/subject/29/11/
peakiuu
Nroro no pazgeny 13 https://resh.edu.ru/subject/29/11/
Paznen 2.Heoprannuyeckasi XuMus
2.1 Meraniabsl 1 https://resh.edu.ru/subject/29/11/
2.2 Hemetamiel 1 1 https://resh.edu.ru/subject/29/11/
CB3b .
2.3 2 https://resh.edu.ru/subject/29/11/

HCOPTaHUYCCKUX 1



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

OpraHUYECKUX

BEILECTB
Hroro no pasgeny 17 https://resh.edu.ru/subject/29/11/
Pa3zgen 3.XuMus ¥ :KU3HL
3.1 XUMUs U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOITPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
Ne i/ Tema ypoka JeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE PeCypChl
P KosaunyecTBo 4acoB P bp P pecyp
KonTposabHubie IIpakTnyeckue
Bcero
padoThbI padoThbI
[IpenMeTr opraHuyYeCcKO XHUMUU,
1 €€ BOBHUKHOBEHHUE, PA3BUTHE U 1 https://resh.edu.ru
3HAYEHHE
Teopust ctpoeHus
OpPTaHUYECKHUX COCOUHEHUN A.
2 P . 1 https://resh.edu.ru/
M. BytnepoBa, €€ OCHOBHBIE
MIOJIOKEHUS

[Ipencrasienue o
KJIaCCU(UKALUU OPTaHUYECKUX
BelecTB. HoMenknatypa

3 1 https://resh.edu.ru/
(cucremaTuyeckas) u

TPUBHUAJIBHBIC HA3BAHUA
OpTraHHU4YCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHUE
4 . P ’ 1 https://resh.edu.ru/
TOMOJIOTUYECKHH PsJT

MeTtaH ¥ 3TaH — OPOCTEUIITHE
5 p 1 https://resh.edu.ru/
MIPEICTABUTENH AJTKAHOB

AJIKEHBI: COCTaB U CTPOECHUE
6 . p ’ 1 https://resh.edu.ru/
CBOIiCTBa
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OTHUJIEH U IPONUJIEH —
IIPOCTEUILINE TPEACTAaBUTEIN
AJIKCHOB

https://resh.edu.ru/

[IpaxkTuueckas padora Ne 1.
«lTomydenue sTuneHa u
U3Y4YEHUE €r0 CBOMCTBY»

https://resh.edu.ru/

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CHUHTETHUYECKOT0 KayuyKa 1
PE3UHBI

https://resh.edu.ru/

10

AJKUHBI: COCTaB M 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psn. AueTuieH — MpoCTeNIINi
MPEACTABUTEND AIKHHOB

https://resh.edu.ru/

11

Brpruncnenus no ypaBHeHUIO
XUMHYECKON peaKkun

https://resh.edu.ru/

12

ApeHbI: 6EH30JT U TOJTYOI.
TOKCUYHOCTH apEHOB

https://resh.edu.ru/

13

I'eneTmueckas CBA3b
YTJIEBOJIOPOJIOB,
MPUHAJISKANTUX K PA3THIHBIM
KJaccaM

https://resh.edu.ru/

14

[IpupoaHbie ICTOYHUKH
YTJEBOIOPOAOB: IPUPOAHBIN Ta3
U TIONTyTHBIE HEPTSIHBIE Ta3bl,
HEPTH U IPOIYKTHI €€

https://resh.edu.ru/
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nepepaboTKu

15

[IpupoaHbie ICTOYHUKHI
YIJI€BOAOPOAOB: IPUPOIHBIH ra3
¥ MOy THBIC HE()TSIHBIC Ta3bl,
HEPTH U IPOIYKTHI €€
nepepaboTKu

https://resh.edu.ru/

16

KonTtponsHas pabora o
paszzaeny «YTriaeBogopOab)

https://resh.edu.ru/

17

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonoponnas cBs3b

https://resh.edu.ru/

18

MHOroaToOMHBIE CITUPTHI:
STUJICHIJIUKOJb U TIIUIEPUH

https://resh.edu.ru/

19

DEeHO: CTPOEHUE MOJIEKYJIbI,
buznyeckue 1 XuMHUYeCKHe
CBOICTBA, TPUMEHEHHUE

https://resh.edu.ru/

20

Anpaerunasl: hopMaIbaeTUI U
arneTanbaeruna. AneTod

https://resh.edu.ru/

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCyCHast

https://resh.edu.ru/

22

[IpaxkTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOMU
KHCJIOTBD)

https://resh.edu.ru/

23

CreapuHOBas U OJI€MHOBAsI
KHCJIOTBI, KaK MPEJICTaBUTENN

https://resh.edu.ru/
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BBICIIIHUX Kap60HOBBIX KHCIIOT

24

Mpbu1a Kak coi BBICIIHX
KapOOHOBBIX KHCIIOT, UX
MOIOIIee ACUCTBUE

https://resh.edu.ru/

25

CrnoxHbIe 3(HUPHI KaK
IIPOU3BOIHBIE KAPOOHOBBIX
KUCJHOT. ['MaApOoIIn3 CI0KHBIX

3pupoB

https://resh.edu.ru/

26

JXKupbr: ruaponn3, IpUMEHEHHE,
Ouostornyeckasi pojb )KHPOB

https://resh.edu.ru/

27

YrneBoasl: coCcTaB,
knaccudukanms. Baxneimme
MIPEICTaBUTENH: TIIIOKO03a,
dbpykTo3a, caxaposa

https://resh.edu.ru/

28

Kpaxmain u nemnono3a kak
MIPUPOTHBIC TTOJTUMEPHI

https://resh.edu.ru/

29

KonTtponsHas pabora o
pazaeny
«Kucnopoacoaepxaine
OpPTaHUYECKUE COCTMHEHUSDY

https://resh.edu.ru/

30

AMMHBI: METHJIAMHH M aHUIUH

https://resh.edu.ru/

31

AMMHOKHCIIOTBI KaK
am(oTepHbIe OpPraHuYeCKUe
COCAUHEHMS, UX OMOJIOTHYCCKOE
3HadeHue. IlenTuapl

https://resh.edu.ru/

32

benku xak npupoaHble

https://resh.edu.ru/
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BBICOKOMOJICKYJIAPHBIC
COCOAMHCHUA

33

OCHOBHHG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUIN

https://resh.edu.ru/

34

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. IImacTmaccsl,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34
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11 KJIACC

Ne i/m Tema ypoka

KoandyecTBO 4acoB

DJIeKTPOHHbIe U (POoBbIC 00pa3oBaTelbHbIE PeCypChl

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTH4eckue
padoThbI

XUMHUYECKUH 3J1eMEHT. ATOM.
DOnekTpoHHass KOH(PHUTyparus aToOMOB

https://resh.edu.ru/

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB JI. . MenaeneeBa, ux
CBSI3b C COBPEMEHHOW TeOpUen
CTPOEHHUSI ATOMOB

https://resh.edu.ru/

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUH 110 TPYIIIIaM U TTePHUOIaM.
3HavYeHHE MEPUOTUICCKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX dJIeMeHTOB [[. 1.
MeHeneeBa B pa3BUTUM HAYKH

https://resh.edu.ru/

Crtpoenue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsa3b

https://resh.edu.ru/

BanenTHOCTS.
DJIEKTPOOTPULIATENBHOCTE. CTENEHb
okucieHus. BemiecTBa MOIeKyIspHOTO

https://resh.edu.ru/
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1 HCMOJICKYJIAPHOT'O CTPOCHU A

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

https://resh.edu.ru/

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKUX COCAMHEHUN.
['eneTnyeckast CBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

https://resh.edu.ru/

Knaccudukanms XuMruaecKux peakiuit
B HEOPTraHMYECKON U OPraHNYECKOU
XUMHUU. 3aKOH COXpaHeHI/IH MacCChI
BEILIECTB; 3aKOH COXpPaHEHUS U
IIpeBpalleHus SHEPTUHU IIPU
XUMHUYCCKUX peaKHI/IHX

https://resh.edu.ru/

Ckopoctb peakiu. OOpaTuMble
peakiuu. XuMHYECKOE paBHOBECUE

https://resh.edu.ru/

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://resh.edu.ru/

DIIEKTPONUTHYECKAS TUCCOLUALIHSL.
[ToHsiTHe 0 BOZOPOJHOM ITOKa3aTele
(pH) pactBopa. Peakiiuu noHHOTrO
obmeHa. ['uaponu3 opraHuuecKux u
HEOPraHUYeCKUX BEIECTB

https://resh.edu.ru/

OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakiuu. [lonsitie 06 snexTponuse

https://resh.edu.ru/
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pacIIaBoOB U PaCTBOPOB COJIEU

KonrtponsHas pabota 1o pazaery
«TeOpeTH‘-IeCKPIe OCHOBBI XUMHU»

https://resh.edu.ru/

Merannel, UX IMOJIOKSHHUE B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue dpuznyecKkue CBOMCTBa
MECTaJIJI0B

https://resh.edu.ru/

CniaBBI METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB

https://resh.edu.ru/

(o)}

XUMHYeCcKHe CBOMCTBA BaKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIHH,
MarHui, aIlOMUHUN) U UX COCTMHEHUMN

https://resh.edu.ru/

XUMUYECKUE CBOMCTBA XpOMa, MEIU U
UX COEOUHEHUN

https://resh.edu.ru/

0 I3~

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a
U UX COCIUHEHUN

https://resh.edu.ru/

—_—

[TpakTuyeckas pabora Ne 2. "Pemienue
9KCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«Meramisn»"

https://resh.edu.ru/

Hewmeramisl, ux MoJI0KEHUE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru/
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—

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpo/a, cepbl, hochopa u
yriiepoa)

https://resh.edu.ru/

XHWMHUECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTUHEHU

https://resh.edu.ru/

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX CoeTMHEHHIA

https://resh.edu.ru/

XHUMUYECKUE CBOMCTBA yTIIEpOa,
KPEMHHUS U UX COeTUHEHUI

https://resh.edu.ru/

[, T \O I N SN (O I INVS TR \O I I \O I \9)

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB
U UX COCOUHEHUN

https://resh.edu.ru/

O00011IeHE U CUCTEMATH3AIHUS
3HaHu# 1Mo TeMe «HemeTramsn).
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIU U
TEPMOXUMHYECKUE PACUETHI

https://resh.edu.ru/

[TpakTrueckas padota Ne 3. «Pemenne
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeEME
"Hemeramnsl"»

https://resh.edu.ru/

KonrponsHast pabora o Temam
«Mertanmne» n
«HemeTtamnery/Beepoccuiickas
poBepoyHas padbora

https://resh.edu.ru/

Heopranuueckue u opranuueckue
kucioTel. Heoprannyeckue u

https://resh.edu.ru/
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OpraHu4CeCKUC OCHOBAHUA

AmMdoTepHble HeopraHU4ecKHe 1
OpraHUYEeCKUE COCAMHEHUSI.
['eneTnueckast CBsI3b HEOPraHUUECKUX
Y OpPTraHUYECKUX BELIECTB

https://resh.edu.ru/

Poinb xuMum B obecnieueHnM
JKOJIOTUYECKOM, IHEPIreTUIECKON U
MUIIEBOW O€30MacHOCTH, Pa3BUTUH
MEIULMHBI

https://resh.edu.ru/

[Ipeacrasnenus: 06 0OMMUX HAYIHBIX
IMpUHOHUIIAX TPOMBIIIJIICHHOT'O
MOJIyUCHUA BaXXKHEUIINX BCIIIECCTB

https://resh.edu.ru/

UYenoBek B MUpE BEIIECTB U
MaTEepUaJIOB

https://resh.edu.ru/

A WL W

XuUMUA U 310pOBbE YEIOBEKA

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AximmonepHoe obuiectBo «M3aarensctBo «lIpocBemienne»

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.

AxnmonepHoe obmiectBo «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
Xumusi. Paboumne nmporpammel. [Ipenmernas nuHus yueoHukoB ["abpuensna

O.C. 10-11 knaccel. ba3zoBblil ypOBEHb

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/






