


IHHOACHUTEJBHASA 3AIIUCKA

[IporpaMmMa 10 XUMHUU Ha YPOBHE CpPEIHETO OOIIEeTO
oOpa3zoBaHus pazpaboraHa Ha ocHOBe dDeaepanbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHU K
pe3yibTaTaM OCBOeHHUA (penepaibHON 00pa30BaTENbHOW MPOrpaMMBbl  CPEIHETO
obmero o6pazoBanus (POII COO), mnpeacTaBIeHHBIX B

denepalibHOM rocyJ1lapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe
COO, c¢ yuérom KoHuenmuum mnpenogaBaHusi yueOHOro mpeamera «XHMUS»
B 00pa3oBaTeNbHBIX OpraHu3arusx Poccuiickoii deneparuu, pearn3yromnmx

OCHOBHBIE  00pa30BaTENbHBIC IPOTPAMMBI, 1 OCHOBHBIX
nonoxkeHut «CTpareruu pa3BuUTUs BoclnHUTaHus B Poccuiickoi
Odenepanuu Ha nepuoa g0 2025 roma» (Pacnopspkenue IlpaButennsctBa PO
oT 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJIOB K pa3pabOTKe MporpaMMbl MO XHUMHH, K
oTpeJIeICHUIO 001IIel cTpaTeruu 00y4YeHuUs, BOCTUTAHUS U PA3BUTHUS
oOyyarmImMxcst cpeAcTBaMu yueOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha
0a30BOM YpOBHE COCTaBWIU KoHIenTyanbHble monoxeHuss GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIed, COACpKaHUs, PEe3yJbTaTOB OOydYeHHS U
TpeOOBaHUII K YPOBHIO IOJTOTOBKH BBHIMTYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMU
oO1ieo0pa3oBaTeIbHOM  OpraHu3aluM, SBISIETCS HEOTHEMJIEMON YacThIO
ux oOpazoBaHHocTH. OHO  CIYXHUT 3aBEPIIAOITIM ATArioM

peann3anyy Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIMX IIEIOCTHOM CHUCTEME XHUMHYECKOTO OOpa3OBaHMUS.
OTH TEHHOCTH KacaloTcs IMO3HAHUS 3aKOHOB MPHUPOABI, (OPMHUPOBAHUS
MHUPOBO33pEHHUA U OO KyIbTyphl YEJIOBEKa, a TaKkKe HSKOJIOTHMYECKHU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U PUPOTHOM
cpene. Peanmmsyercs xumuueckoe oOpa3oBaHHE 00yYaIOIIUXCS
Ha YPOBHE CpeaHero oOIiiero oopa3oBaHUsl CpeliCcTBAMU Y4eOHOIO MpeaMeTa
«XuMHs», COJAEpKAHHE M TOCTPOCHUE KOTOPOTO OMNpPEACNICHbl B
mporpaMMme 10 XHMHH C y4€TOM CHenu(pUKH HAyKd XUMUHU, €€ 3HAUYCHUS
B [MO3HAHUM TPUPOALI U B MaTEPHAIBHOW >KU3HU OOIECTBA, a TaKXKE C
y49€éTOM OOIUX TeJIed W TPUHIUIIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeJIHero o01iero oopasoanus B Poccutickoii deneparuu.
XuUMHS KaK dJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK WUTpaeT 0coOyr poiib
B COBPEMEHHOM IUBUJIN3AINK, B CO3JIaHUH HOBOH 0a3bl MaTepuaIbHOM
KyJasTypbl. OHAa BHOCUT CBOW BKJIaJa B (DOpMUPOBAHUE PAIMOHAILHOTO HAYYHOTO
MBIIIUICHHS, B CO3/IaHUE IIETIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIeM MHUpE
KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHH Ha



OCHOBE TMOHUMAaHHUSA BEIIECTBEHHOTO COCTaBa OKPYXAIOMIEro MHpa, OCO3ZHAHUS
B3aMMOCBSI3M MEXKIY CTPOCHHEM BEIICCTB, UX CBOWCTBAMHU U BO3MOYKHBIMHU
00JacTIMU MPUMEHEHHUS.



TecHO B3aMMOJEWCTBYS C JPYTMMH €CTECTBEHHbIMM HAyKaMH, XHUMHS
CTajla HEOThEMJIEMOW YacCThbl0 MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM
YCIICIIHOTO TPyAa M >KU3HM KaxJAoro ujeHa oOmectBa. CoOBpeMEHHAas XUMUS
KaKk HayKa CO3MJaTreibpHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HalpasicHa
Ha pEIICHUE INI00ANbHBIX MPOOJEM YCTOWYMBOIO PA3BUTHUS YEJIOBEYECTBA
—  CBIPbEBOM, HHEPreTUYECKOW, IHIIEBOM, 3KOJOTMYECKON Oe30macHOCTU U
OXpaHBbI 310POBBS.

B coorBerctBUM ¢ O0mMMHM LeNSAMH M NPUHIUIAMH  CPEIHEro
obuiero oOpa3zoBaHus cojepkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIi
YPOBEHb HU3YyYE€HHS]) OPUEHTHUPOBAHO MNPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO

MOATOTOBKY 00YYaIOIIUXCs, HEOOXOIUMYIO UM IS BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHU S
B JKU3Hb coLMyMa, NPOAOKEHUs 00pa30BaHUs B Pa3IMYHBIX 00JIACTSX,

HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ mipeaMeTra  «XUMHS»  SBISAIOTCS  0a30BbIE  KYpCHI
— «Opranuyeckas xumus» u  «OOmas ©  HEOPraHUYECKas  XUMHS»,
OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHHUsI KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM
HayKHU: CUCTE€Ma 3HAHUM MO HEOPraHWYECKOW XMMHUU (C BKJIIOYEHHUEM 3HAHHUUN U3
oOme XUMUM) U OpraHudeckod Xumuu. DopMHUpOBaHHWE [TaHHOW CHCTEMBI
3HAHUU NPU U3YUYEHUU MpeaMeTa OO0EecleynBaeT BO3MOXHOCTb PAacCMOTPEHUS
BCEr0 MHOrooOpasusi BEIIECTB HA OCHOBE OOIIMX IMOHSATUN, 3aKOHOB M TEOpPUH
XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OoOmmas
U HEOpraHuueckass XuMmus» cPopMHpOBaHa B MporpamMme IO XUMUU Ha
OCHOBE CHCTEMHOr0 MOJAXO0Ja K M3y4YeHMI0 y4eOHOro marepuaisa u

00yCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM3HAHUN Ha
ONpENENIEHHBIX TEOPETHYECKUX  ypOBHAX. Tak, B  Kypce
OpraHUYeCcKOn XUMUHU BEILIECTBA  pacCMaTPUBAIOTCS Ha YpPOBHE
KJIACCUYECKOW TEOPHUHM CTPOECHUS OpPraHWYECKUX COCAUHEHH, a TaKXe
Ha YpOBHE CTEPEOXUMUYECKUX U JJIEKTPOHHBIX
OpelncTaBiIeHU o cTpoeHMH BemecTB. CBeraeHuss 00 H3yyaeMbIX B
Kypce BELIeCTBAX MJAlTCI B Pa3sBUTUM — OT YIVIEBOAOPOLOB JO CIOXKHBIX

OMOJOTMYECKN aKTUBHBIX COeIMHEHHH. B  Kypce opraHm4eckol XuMuu
[OJy4aloT  pa3BUTHE CQHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHUsl  TMEpPBOHAYAJbHBICE TMPEICTABICHUS O  XUMHUYECKOM  CBS3HW,
KJIaCCU(PUKALMOHHBIX MPU3HAKAaX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHUS, 0 XMMUYECKONU PEAKIHH.

[Ton HOBBIM yrioM 3peHMss B IpeaMmere  «Xumus»  0a3zo0BOro
YPOBHSI paccMaTpHUBAE€TCsl HM3YYEHHBbIH HAa  YPOBHE OCHOBHOIO  OOILEro
oOpa3oBaHUsl TEOPETUUECKUN MaTepuan U  (AKTOJIOTMYECKUE CBEJIEHUS O



BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u
HEOpPraHWYyecKass XHUMHsS»  OOydarolMMCS  HPEJOCTABIAETCS  BO3MOYKHOCTb
OCO3HAaTh  3HAYEHHE IEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U
METOJOJIOTUYECKUX ITO3UIIUH,



rIyOoke TIOHSATH WCTOPHYECKOEe W3MEHEHHWe (YHKIMH JTOro 3akoHa — OT
00001IaroIeit 10 0OBICHSIONEH U TPOTHO3ZUPYIOIICH.

Enunas cuctema 3HaHMA O BaXXHEWIIWX BEIIECTBAaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBAX M IMPUMCHCHHM, a TaKXe O XHMHYECKHX PEaKIUAX, HX
CYIIHOCTH W 3aKOHOMEPHOCTSX TPOTECKaHUs JOMOJHsSeTcs B Kypcax 10 wm
11 KiaccoB 3JeMEHTaAMHM COJICP)KAHUS, HMMCIOIIUMU KYJIbTYPOJIOTHYCCKHH U
NPHUKJIAJHON  XapakTep. Ot 3HAHUSA CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBS3M XMMHUU C JPYTMMH HayKaMH, pacKpbhIBalOT €€ poiib B
MMO3HABATEIPHOM ¥ TMPAKTHYECKOW NESITCIBHOCTH YEJIOBEeKa, CIOCOOCTBYIOT
BOCIIUTAHUIO yBaOXEHUS K TIPOIECCY TBOpYECTBA B OO0JACTH TEOPUU U
MPAKTHYECCKUX TPWIOKECHUH XWUMHH, ITOMOTAIOT BBITYCKHUKY OPHCHTHPOBATHCS
B OOIISCTBEHHO W JIMYHOCTHO  3HAYMMBIX NpoOJIeMax, CBS3aHHBIX C
XUMHEH, KPUTHYECKH OCMBICIMBATh HWH(MOpPMAIMIO M MPUMEHATh €€ s
MOMOJTHCHHUST 3HAHUH, PEIICHUS WHTE/UICKTYAIbHBIX M OKCIEPHUMEHTAIbHBIX
HCCIIENOBATeIbCKUX 3amad. B 1emoMm  cojepkaHne ydeOHOTO —TpeaMeTa

«XUMHS» ~ JTAHHOTO  ypPOBHSA HM3yYeHUS  OPHCHTHPOBAHO Ha
dbopMupoBaHre y  OOydYarolmUXCsl  MHPOBO33PCHUECKOH  OCHOBBI ISt
MOHUMaHUsA (QUIOCOPCKUX HACH, TakMX KaK: MaTepuajbHOC EIUHCTBO
HEOPTraHWYECKOT0 ¥ OpPraHW4YeCKOro  MHpa, OOYCIOBIGHHOCTH  CBOMCTB
BCI[ECTB HX COCTAaBOM W CTPOCHHEM, TI03HABAEMOCTh TMPHUPOIHBIX SBICHUN
nyTéM OKCIIEPUMEHTA U PEIICHUS IMPOTUBOPCUHIA MEX Ty HOBBIMH
dakTaMd HUTEOPETUYCCKUMHU TPEINOCHUIKAMH, OCO3HAHUE pOJM XHMHUU B
pElIEHUH  HKOJIOTMYECKUX  mpobieMm, a Takke MnpodiieM  cOepexeHus
DHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJOTUH M MAaTEPUAJIOB.

B TUTaHe pelIeHus 3aja4y BOCTIMTAHHUS, pa3BUTHSA U
COLMAJIM3aI[UU O0YUYaAOIIUXCS MPHHATHIC MPOrPaMMON IO XHMHHU TMOAXOABI K
OTIPENICTICHUIO COJICPKAHUSA W  TOCTPOCHUSATIPEAMETA MTPEAYCMATPUBAIOT

(dbopMHpOBaHKHE YHUBEPCATBHBIX  YYCOHBIX NCHCTBUH,

UMEIOTIINX 6a3oBoe 3HaYCHWE IS Pa3IMYHBIX  BHJIOB
NEATeIbHOCTH:  pelieHus  mpoOjieM, TMOWCKa, aHaiau3a U 00paboTKu
uHPOpMAIINK, HEOOXOMWMBIX JUIi TNPUOOPETCHHS OIbITa MPAKTHYCCKOW U
MCCIICIOBATEIILCKOW JICITEIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B ITO3HAHHH
XHMHH.

B nmpaktuke mpenomaBaHMs ~XMMHH KaK Ha YPOBHE OCHOBHOTO
oOmiero obpa3oBaHUs, TaK W Ha YpPOBHE CpeAHETro 001mero oOpa3oBaHWs, TPH
OTIPEICIICHUH COACPKATCIbHON XapakTepUCTUKH I[eJe W3y4YeHHUs TMpeaMeTa
HaIpaBJICHUEM TEPBOCTEIICHHOW  3HAYUMOCTH  TPATUIIMOHHO  TMPU3HAETCS
dbopMHUpOBaHHE OCHOB XHMHYECKOH HAayKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, TMPAKTUYCCKON ACATEIHHOCTH 4YEJIOBEKA M KakK OJIHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C METOAMYECKOW TOYKH 3pEeHUS TaKOM



nmoaxoa K OHIpcaAcCJICHUIO ueﬂeﬁ HN3ydCHUA TMIPCAMCTA SBJISACTCS  BIIOJIHC
OIIpaBJAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMHU LIEJISIMU HM3Yy4YEHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 ki1.) sBasItOTCS :

e (opMHpOBaHME CHCTEMbl XHMHUYCCKHX 3HAHMH KaK BaKHCHIIEit
COCTaBJISIONICH  €CTeCTBEHHO-HayYHOW KapTWUHBI MHpPa, B OCHOBE
KOTOpOW JIeKaT KIIOYEeBbIE TOHATHS, (yHIaMEHTalbHBIE 3aKOHBI U
TEOPUU XUMHUM, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IIOHUMAaHHE
CYIIHOCTH JIOCTYIMHBIX OOOOIIECHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C WCTOpPHUEH UX Pa3BUTHUS U CTAHOBJICHUS,

o (¢dopMHpOBaHHE ¥ pPa3BUTHUE TMPEACTABICHUH O HAYYHBIX METOAAX
MO3HAHUS BEIIECTB U XUMHUYECKUX peakiui, HEOOXOAUMBIX IS
npuoOpeTeHUsT YMEHUW  OpUCHTUPOBATHCS B  MHpPE  BEIIECTB U
XUMHYECKUX SIBJICHUM, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUYECKON U
MMOBCEIHEBHOM JKU3HHU,

e Ppa3BUTHE YMEHUU M CTIOCOOOB JCSATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHHEM
1 OOBSICHEHHEM XUMHYECKOTO DJKCIIEPUMEHTa, COOJIIOJCHUEM  TIPaBUI
0e30I1acHOr0 00paIleHHS C BEIIECTBAMH.

Hapsiny c¢ »aTum, coaepxkaTenbHas XapaKTepUCTHKa Ileledl W 3aaad
M3Y4YEHHUS TMpeaMeTa B NporpaMMe MO XHMHUHM YTOYHEHAa U CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMH TIPUOPUTETAMH B CHCTEME CpPEIHEro 0O0IIero
oOpazoBanusi. CerogHsi B MPEMOJaBaHUA  XUMUU B OoJbLIeH

CTEMIEHU OTHAETCS peANOYTeCHUE MPaKTUYECKON
KOMIIOHEHTE  COJIep)KaHUsl  OOydYeHHWs, OpPHUEHTUPOBAHHON HA MOATOTOBKY
BBITTYCKHUKa 00111e00pa3oBaTeIbHON OpraHu3allii, BJIAJACIONIETO HE HabopoM
3HaHWM, a (YHKIMOHATBLHONW TPaMOTHOCTBIO, TO €CTh cHocobamMu U
YMEHUSIMM aKTUBHOTO TMOJIYY€HUS 3HAHUW M TIPUMEHEHUSI HUX B peajlbHOU
AKU3HU ISl peIICHUs] MPAKTUYECKUX 3a/1adu.

B cBs3u C 3TUM npu HU3yYEHHHM MNOpeaMeTa «XHUMUS» JTOMHHHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TAKUE 1ICJIN U 3a]1a4H, KaK:

aganTanus oO0ydJaromuxcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIICTOCS
Mupa, popMupoBaHue MHTEIJIEKTyaJIbHO pa3BUTOM

JUYHOCTH, rOTOBOM K caM000pa30BaHMUIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX pELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM,;

dbopMmupoBaHHe y OOYy4YalOMMUXCS KIIOYEBBIX HABBIKOB  (KJITIOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEPCAIbHOE  3HAYEHUE ISl  Pa3IMYHbIX
BUJIOB JCSATEIBHOCTH: pelIeHus TmpoOjieM, TOHWCKa, aHaim3a W 00paboTKu
nHpopmaluy, HEOOXOIUMBIX JUIi  NPUOOPETEHUS  ONbITa  JICSATEIHLHOCTH,
KOTOpasi 3aHMMaeT BAXXHOE MECTO B TIO3HAHUM XHUMHUH, a TaKxke s
OLICHKM C TMO3UIUKA DKOJOTMYECKON OE€30MacHOCTH  XapakTepa  BIUSHUS



BEIIECTB M XMMHUYECKHX IPOLIECCOB Ha OpPraHU3M YeEJIOBEKa U MNPUPOJHYIO
cpeny,



pa3BUTHE M03HABATEIbHBIX HMHTEPECOB, WHTEJUICK Ty JTbHBIX U
TBOPYECKUX CIIOCOOHOCTEH OO0ydYaromMXcs: CIHOCOOHOCTH CaMOCTOATEIbHO
mpuoOpeTaTh HOBBIC 3HAHUS TIO0 XHMHH B COOTBETCTBUHM C JKU3HECHHBIMH
NOTPEOHOCTSIMU, MCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH
Ul TIOMCKAa W aHajuu3a Y4YeOHOW M Hay4HO-NOMYJSIPHOM HH(POpMALMH
XUMHUYECKOTO COACPKaHNUS;

dbopMHupoBaHMEe MW  pa3BUTHE Yy OOYy4YalOMIMXCS  ACCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU H
MPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy OOydJaromuxcss yOeKIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBICHHOCTH XWMHUH, €€ BaXHOW pPOJIM B PEHICHUH TI00aTbHBIX
npo0jieM palMOHAIBLHOTO MPUPOJIONOJIH30BAHUS, MOMOJTHEHUS YHEPreTHUUECKUX
PECYPCOB M COXPAHEHUSI MPUPOIHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOAUMOCTH
OCpe’KHOTO OTHOUIEHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe
MPUOOPETCHHST ONBITA WCIOJB30BAHUS IMOJTYYCHHBIX 3HAHUW JUISI TIPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYaIUsAX, CBA3AHHBIX C XUMUYECKUMHU SBICHUSMHU.

B  yueOnom mnaHe cpegHero  oOmiero  oOpa3oBaHUsL  MpPEaMET
«Xumusi» 0a30BOro ypoOBHA BXOJIUT B COCTaB MPEIMETHONW 00nacTu
«EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

OOmiee 4YucIO 4YacoB, OTBEACHHBIX JJII H3YYEHHS XHMHM, Ha 0a30BOM
YpOBHE cpefHero odiiero oopazoBaHusi, coctaisier 68 yacos: B 10 knacce — 34
yaca (1 gac B Hepenmo), B 11 kiacce — 34 gaca (1 gac B Henedmto).



COIAEPKXAHUE OBYYEHUA
10 KITIACC
OPI'TAHUYECKASA XUMMUA

Teopernyeckre 0CHOBBI OPraHUYeCKON XUMUHU

IIpeqmer opraHM4eckod XMMHUU: €€ BO3HHKHOBEHHWE, Pa3BUTHE W 3HAYCHHE
B IIOJIy4EHMM  HOBBIX  BEIIECTB M  MarepuaysoB. Teopus  CTpPOEHHS
opraHudeckux coeguHeHuid A. M. bymiepoBa, €€ OCHOBHBIE IOJIOKEHUS.

CtpykTypHbI€ POPMYJIBI OPTaHUYECKUX  BellecTB.  ['oMmororus,
n3oMepusi. XUMHUYECKasl CBS3b B OpraHUYECKUX
COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

IIpencraBienue 0 KJaccuukanuu OpraHU4YeCKHUX BEILIECTB.
Homenknatypa  opraHuyeckux COCIMHEHU N (cuctemaTuyeckas) u
TPUBUAIbHBIE HA3BaHUS BaKHEHIIUX MPEJACTABUTENICH KJIAaCCOB OPraHUYECKUX
BELLECTB.

DKCIepUMEHTaIbHbIE METO/IbI U3YUYCHHUS BEILIECTB U ux

MpEeBpaIlleHU: O3HaKOMJIEHHE ¢ oOpa3laMu OpPraHUYeCKUX BEHIECTB U
MaTepuajaMM Ha WX OCHOBE, MOJICJIMPOBAHUE  MOJEKYJ  OpPraHUYECKHUX
BEIIECTB,  HAOJIOJEHWE W OMNHUCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEeBpaIEeHUI0  OPraHMYeCKUX  BEIIECTB IpU  HarpeBaHuu  (IUIaBJICHHUE,
oOyrJIMBaHUE U TOPEHUE).

Yriaesoxopoabt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psaa. Mertan wu 3TaH
— TIPOCTEHINME TPEACTABUTEIM  QJIKAaHOB: (U3UYECKHE M  XUMHYCCKHE
CBOMCTBa (peakuMM 3aMEIICHUs] M TOPEHHUs), HAXO0XJIEHUE B MPUPO]E,
MOJy4YEHUE W MPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKUU psAll. DTUJIECH W TPOIUJICH
— TIpOCTEHIIME TPEJACTABUTEIM  QJIKEHOB: (U3UYECKHME UM  XUMHUYECKHE
CBOMCTBA (peaKuuu TUAPUPOBAHUS, rajloreHUpPOBaHUS,

rUApaTalni, OKHUCJICHUS u MOJIMMEPU3ALINN),
MOJy4YEHUE U TPUMEHEHHUE.

AJKagueHbl: Oyraauen-1,3 u MeTunoyTraauen-1,3: CTpPOEHHUE,
BOKHEHIIME XUMUUYECKHE CBOMCTBa (peakiusi mnonumepusanuu). [lomydeHue
CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKHUH Pl ANCTHICH
— TPOCTEHINMN TNpeJACTaBUTENIb AJKHUHOB: COCTaB, CTpOeHHE, (U3UYECKHE W
XUMHUYECKHE CBOMCTBA (pEAKIMH THIPHUPOBAHUSA, TAJIOTEHUPOBAHUS, THApATAIINH,
TOpEHMS ), IOJIydYeHHUE U IPUMEHEHHUE.



Apenbl.  benzon: cocraB, cTpoeHue, (QuMUECKHU€ W XUMHYECKHE
CBOCTBAa (peakIuu TaJOreHUPOBAaHUS W  HUTPOBAHUSA), TOJyYCHUE W
npuMmenenue. Tonyon: cocmas, cmpoeHue, Qusuueckue u

Xumuyeckue Cceolucmad (peakyuu 2AN102eHUPOBAHUS u
HUMpPOBAHUs), nonyyeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXIY YIJIEBOAOPOAAMH, MNPUHALICKAIUMU K
pPa3IMYHBIM KJIACCAM.

[IpuponHble  HUCTOYHMKM  yriieBojoponoB.  Ilpuponueii raz3 wu
nonyTtHele HepTsaHble Ta3pl. Hedpts u e€ mnpoucxoxaeHue. CrocoObl
nepepaboTKu He(QTHU: MEPEroHKa, KPEKUHI (TePMHUUYECKHM, KaTaJIUTUYECKUR),
nuponu3. IlpoaykTel nepepadboTku HEPTHU, UX MPUMEHEHHE B MPOMBILIIEHHOCTH
U B ObITy. KaMeHHBIN yroyib v MPOAYKThI €ro NepepadbOoTKH.

DKcrepuMeHTaIbHBIE METO/TBI U3YUICHHS BEIIIECTB " 170
NpeBpalleHUI: O3HaKOMJIEHWE C  oOpa3namMu  IUTacTMacC, KaydyykoB U
pe3uHbl, KoJuteKIuu «Hed Ty U «YTOmIbY,

MOJIETTUPOBAHUE MOJIEKYJI yTJI€BOIOPOJIOB U

raJIOr€HONPOU3BO/IHBIX, MPOBEJCHHE  MPAKTHUYECKOW  palboThl: MOJy4YEHUE
ATUJICHA U U3YyYE€HUE €T0 CBOMCTB.

Pacuérnble 3anaumn.

Boluncnenuss 1o ypaBHEHUIO  XMMHUYECKOM  peakiuu  (Macchl,
00bEMa, KOJIMYECTBA WCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIHH TI0
M3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WIIU
NPOJIYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeIuHeHust

[IpenenvHbie OJIHOATOMHBIE CIIUPTHI. Metanon u ATaHO:
cTpoeHue, GU3MYEeCKue ¢ XUMHUYECKUE CBOMCTBA (pEakiuu C aKTHBHBIMHU
MeTaJJlaMH, TajJOT€HOBOJAOpPOJAAaMHU, TOpEHHE), MpuMmeHeHue. BomaoponHbie
CBSI3U  MEXIYy MOJEeKyJlaMu cnupTtoB. JleiicTBUe MeTaHoJla M STaHoja Ha
OpraHu3M YeIOBeKa.

MHOroaToMHbl€  COUPTBL. ODTWICHIJIUKOIb W  TJULEPUH: CTPOEHHE,
bu3nUeckue W XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE co
IIEJIOYHBIMA METaJUIaMHU, KayeCTBEHHAs peakids Ha MHOTOaTOMHBIE CIHUPTHI).
JlelicTBre Ha OpraHu3M 4esoBeka. [I[puMeHeHune rimmueprHa U 3TUICHIJIMKOIIS.

@deHo: CTPOCHUE MOJICKYJNbI, (U3MYECKHEe U XUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpneruasl U kemouvl. DopManblIerui, aleTaIbIErui: CTPOCHHUE,
buznyeckue U XMUMHYECKHME  CBOWCTBA  (peaklMH  OKUCJICHUA |
BOCCTaHOBJICHUS, KAUECTBEHHbIE PEAKIIMH ), TOJIyYeHUE U MPUMEHEHUE.

OOHOOCHOBHBIE TMpeJeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHUCJIOTBI: CTpOCHHE, (U3MUECKHE M XHMHUYECKHE CBOWMCTBA
(cBoiicTBa, 00mIMe sl KJIacca KHCIOT, peakuusl dTepU(PUKALMM), MOJIYyYEHUE U
npuMeHeHue. CTeapuHOBass U OJIEMHOBAs KHUCIOTHI Kak MPEICTaBUTEIN
BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaK COJM BBICIIUX KAPOOHOBBIX KHUCIIOT, UX
MOIOILIEE IEUCTBHE.

CnoxHbie 3¢ uUpsI KaK IPOU3BOAHbBIE KapOOHOBBIX KHCJIOT.



I'unponus cnoxubix 3¢gupoB. Kupsl. ['mapomus xupon. [IpumeHeHue KupoOB.
buonorunueckas poib )KUPOB.



VYrineBompl:  cocraB, KiIacCH(pUKAMSA ~ yrAeBOAOB  (MOHO-, JH- U

nonucaxapuabl). [roko3a — mpocTedmMii  MOHOCaxapull: OCOOEHHOCTH
CTPOCHUS MOJIEKYJIbI, dbuznyeckue U  XUMHUYECKHE CBOMCTBA
(B3aumopeiicteue ¢ rugpokcugom — Mmenu(ll),  okucienwe = aMMHMAauHBIM

pactBopoM okcuaa cepebpa(l), BoccraHoBieHUE, OpOXEHUE  TJIFOKO3bI),
HaXOXJEHUE B TMPUPOJAE, NpUMEHEHHe, Ouosioruueckass poib. DOTOCHHTES.
@pyKTO3a KaK U30MEp IIFOKO3BI.

Kpaxman u memnmtono3a kak npupojHbie monuMepbl. CTpoeHHe Kpaxmaia

U 1EJIIOJIO3EI. dusnueckue 51 XUMHYECKUE CBOMCTBa Kpaxmasia
(ruponu3, KAYECTBEHHAsI PEaKIUs ¢ UOJIOM).
DKCIepUMEHTaIbHBIE METOIBI W3y4CHUS BEIIECTB 51 150.¢

NPEBpPAILCHUI: MPOBEJACHUE, HAOMIOACHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX
OMbITOB: TOPEHUE CIHMPTOB, KAYECTBEHHbIE PEAKUUU OJHOATOMHBIX CIUPTOB
(oxucnenne  oraHona okcugom  menu(ll)),  MHOroaroMHBIX ~ CHUPTOB
(B3auMmopeiictBue  raunepuHa ¢ ruapokcugom  meau(Il)), anpaerumos
(oKHuCeHMe amMMHuaYHbIM pacTBOpoM okcuaa cepebpa(l) wu  rumpoxcumgom
meau(Il), B3ammMopeiicTBME Kpaxmajga C HMOJOM), IPOBEIECHUE MPAKTUUYECKOM
paboThI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

PacuérHble 3anayu.

Boluucnenuss 1o ypaBHEHMIO — XMMHUYECKOM  peakumd  (Macchl,
0o0bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTAa pEaKUUd IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJIHBIX BEIECTB WIIU
MPOJYKTOB PEAKIIHH).

A3zoTcoaeprkamuye OpraHnyecKre COeIMHEHHUS.

AMMHOKHUCIIOTBI Kak aM(OTepHble OopraHuyeckue coeauHeHus. duznyeckue
U XMMHUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha MpuMepe IMiMHA). buonorudeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTusl.

benku KaK MPUPOJHBIE BBICOKOMOJIEKYJIIPHBIE COEIMHEHMUS.
[lepBuyHasi, BTOpUYHAsT U TpPETUYHAS CTPYKTypa O€lkoB. XHUMHUYECKHE
CBOMCTBa OEJIKOB: TMIPOJIN3, ICHATYpalisl, KAYECTBEHHBIC PEaKIMU Ha OCJIKU.

DKCIepUMEHTAIbHBIE METObI U3y4YCHUS BEILECTB U 170:4
MpeBpalleHuii: HaONIOJeHUe ¢ ONUCAaHWE JEMOHCTPALMOHHBIX  OIBITOB:
JeHaTypauus OelIKOB IPHU HarpeBaHUU, IBETHBIEC PEAaKLIUU OEIKOB.

BricokoMosieKyJISIpHBIE COCUHEHUS

OCHOBHBIE  TIOHATHS ~ XUMHHU  BBICOKOMOJICKYJSIDHBIX  COCIUHECHUM:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUU, CPEIHSIA
MoJieKyJigspHas macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALIUS U MMOJTUKOHICHCALIUS.

DKCIIepUMEHTAIbHBIE METOBI U3YYCHHUS BEILIECTB u ux
MpPEeBpalICHUI: O3HAKOMJIEHHE ¢ oO0pasllaMi TPHUPOJHBIX M HUCKYCCTBEHHBIX



BOJIOKOH, INIACTMACC, Kay4yKOB.
MexXnpeaMeTHbIE CBS3H.



Peanuzanus MeXIpeIMETHBIX CBS3CH MPU M3yUYCHUH OPTaHUYECKON XUMUU B
10 kiacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSTHH, SBISIOMMUXCS CHCTEMHBIMH JIJIST OTACITBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHUS: SIBJICHHE, HAydHBIH  (HaKT,
TUIIOTE3a, 3aKOH, TEOpHs, aHajau3, CHHTE3, KIacCH(HUKAIHs, IEePHOTUIHOCTD,
HaOJII0/ICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHNE.

dusnka: MaTepus, DHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKya,
SHEPIreTUICCKHUI YPOBECHb, BEIIECTBO, TENo, 00BEM, arperatHoe
COCTOSIHHE BEIIeCTBa, PU3NUECKHE BEIMYUHBI U €UHUIIBI UX U3MEPCHMUS.

buonorusa:  kmerka, opranusMm, Ouocdepa, 0OMEH  BEIIECTB B
opranu3Me, (oTtocuHTe3, OHOJOrMYECKM  aKTHBHBIC  BemiecTBa  (Oe€JKwH,
YIJIEBOJBI, KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasnbl, TOpHBIC TTOPOJIbI, MOJE3HBIC UCKOMAeMbIE, TOILIMBO,
peCypCHI.

TexHOJIOTHS: MHIIEBEIE IPOTYKTHI, OCHOBBI paIMOHAIIHLHOTO
MUTAHMUS, MOIOIIME CPEJCTBA, JICKAPCTBEHHBIE W KOCMETHYECKHE IIpernaparhl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne OCHOBbI XMMHUHU

XUMHYECKUI JJIEMEHT. Atom. SAnpo aToMma, M30TOIIBI.
DOnexkTpoHHasT 000JI0YKa. ODHEPreTUYECKUe YPOBHHU, TMOAYPOBHU. ATOMHBIE
opbutanu, s-, p-, d-anmemeHTbl. OCOOCHHOCTU pACHPEACIICHHS AJIEKTPOHOB IO
opOuTaisiM B aroMax 3JEMEHTOB MEPBbIX YETHIPEX MEPUOJOB. IIEKTPOHHAS
KOH(Urypamnusi aToMOB.

Ilepnoanueckuit 3akoH U llepuoandeckas cucrema XMMHYECKHX DJIEMEHTOB
. . MenpaeneeBa. CBs3b NMEpUOIMYECKOTO 3aKOoHA M llepnognyueckoid cUCTEMBI
xuMuueckux aiemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX DSJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTBHIX U CJOKHBIX BEIIECTB IO TPYIIAaM M TIEPHOJAM.
3HaYCHUE MEPUOJIMYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue  BemiecTBa.  XUMHUYECKas  CBs3b.  Buabl  XUMUYECKOU
CBA3M (KOBAJICHTHAsl HEMOJISIpHAsl W TMOJspHas, HWOHHAs, METaJUIMYecKas).
MexaHnu3mbl 00pa3oBaHUs KOBAJICHTHOM XHMHWUYECKOU CBSI3U

(oOMeHHBIN JTOHOPHO-AKIENMTOPHBIHN).

Bonopoanas  cBs3b.  BaneHTHOCTh.  DnekTpooTpuuaTeiabHOCTh. CTEneHb



okuciaeHus. MoHbI: KAaTHOHBI 1 AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO YW HEMOJEKYJISIPHOIO  CTPOCHUSA. 3aKOH
IIOCTOSHCTBA  COCTaBa  BEIIECTBA.  [WIbl  KPUCTAUIMYECKHUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAILNINYECKON PEIIETKH.

[Tonsitue o aucnepcHbIXx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10151 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIUHEHUM. Homenknartypa
HEOPraHU4EeCKUX BEIIECTB. I'enetnueckas CBSI3b HEOPraHUYECKUX
BEILIECTB, MPUHAJICKAIUX K PA3IMUYHBIM KJIACCaM.

Xumuueckass — peakuus.  Knaccudukanuss XMMHUYECKMX — peakuuid B
HEOPTraHWYECKOW W  OPraHMYEeCKOW XUMHUHM. 3aKOH COXpPAaHEHHUS MAacChl
BEIIECTB, 3aKOH COXPAHEHUS W MNPEBPALICHUS DJHEPrUH IIPU XUMHUUYECKUX
peaKuusx.

CkopocTh  peakiuu, €€ 3aBUCHUMOCTh OT  Pa3iHYHbIX  (DaKTOPOB.
OOpatumble peaknuu. XUMUYECKoe paBHOBecue. DakTopbl, BIUSIOIINE
Ha COCTOSIHHE XMMH4YeCKOro paBHoBecus. [Ipunnnn Jle [Hlatense.

DnekTpoiauTrdeckas auccoruanus. CHbHBIC U cla0ble aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCIIEpUMEHTAIbHBIE METOBI M3y4YCHUS BEILIECTB u 10,4
MpeBpallleHnid: JeMoHcTpanus Tabnun «llepuoandeckas cucteMa XUMHYECKHX
anemeHtoB JI. WM. MenneneeBa», u3ydeHHE MOJAEIEH KPUCTAILUIMYECKUX
peméToK, HAONIOJACHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX W J1a0OPaTOPHBIX
OMBITOB (pa3fioKeHHE TMEepPOKCHIa BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpPENECICHUE CPEIBI PACTBOPOB BEIIECTB C MMOMOILIBI0O YHUBEPCANBHOTO

WHJKATOPA, peakuuu MOHHOTO OOMeEHa),
MPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pas3nudyHbiXx (AKTOpPOB HA
CKOPOCTb XMMUUYECKON peakInum».

Pacuérurlie 3agaun.

Pacy€rel 1O ypaBHEHMAM XMMHUYECKMX pEakUUd, B TOM YHCIE
TEPMOXUMHUUYECKAE  pacu€rbl, pacy€Tbl C  HCIOJB30BAHUEM  IOHATHS
«MaccoBas J10J1s BELIECTBAY.

Heopranuyeckass XuMus

Hemerannel. Ilosmoxxenne HemetayuioB B Ilepuoguyueckorl  cucreme
xumudeckux anemeHtoB J[. M. MengeneeBa U 0COOEHHOCTH CTPOCHHUS
aToMoB. OU3MYECKUE CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETauioB (Ha
npuMepe KUCiaopoa, cepsl, pocdopa u yrieposa).

XUMUYECKHE CBOWCTBA BaXHEWIMX HEMETa/IOB (TajJoreHOB, CEpHlI,
azorta, ¢ocdopa, yraepojaa U KpEeMHHS) U uX

COEMHEHUI (OKCHUIOB, KUCIOPOICOAEPKAIIUX KUCTOT, BOJIOPOIHBIX
COCJIUHEHUN ).



[IpuMeHeHne BaXKHENIINX HEMETAIUIOB M X COCITMHEHUM.



Meramnbl.  Ilonoxenne  MerauioB B llepuonmueckoir  cucreme
xumuueckux anemeHtoB J[. WM. MengeneeBa. OcCOOCHHOCTH  CTPOCHHS
ANEKTPOHHBIX 000JI0YeK aToMoB MeTaioB. OOmme Qusnueckne CBOWCTBA
MeTtaiuioB. CruiaBbl METaJIOB. DJICKTPOXUMHUYECKUIN Pl HANTPSHKEHUN METAJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpPUM, Kalul, KaJbIIHi,
Mar"Hui, almfOMUHUMN, [IUHK, XPOM, JKE€JI€30, MEb) U UX COCITMHEHMUIA.

OO6mue cnocoObl MOJydYeHUs: MeTauioB. [IpuMeHeHue MeTauioB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHbBIE METO/IbI M3YUYCHUS BCIIICCTB u 1750,
NpeBpalleHnil: Hu3ydeHHWe KOJUIeKIuu «MeTamiel W CIUIaBbl», 0O0pasIoB
HEMETAJIJIOB, PEIICHUE PKCIICPUMEHTANIBHBIX 3a7a4, HaOII0JICHHEe W OIHMCaHHUE
JIEMOHCTPAlIMOHHBIX W JA0OpaTOPHBIX OMBITOB (B3aUMOACHCTBHE THUAPOKCHIA
ATIOMUHHUS C PAacTBOPAMHU KHUCIOT M IWIEJIOYEH, KAaYECTBCHHBIE DPEAaKIHUH Ha
KaTHOHBI METAJLJIOB).

Pacuérurlie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMA Ta3oB MO  HU3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WM O0O0bEMY OJHOTO U3 YYAaCTBYIOIIMX B
peakmuy BEMIECTB, pacuéThl Macchl (00BhEMaA, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaKIu, €CIIM OJHO W3 BEUIECTB UMEET IIPUMECH.

XHUMMSA U KU3Hb

Ponp xumum B oOecreuyeHWH HKOJOTUYECKOW, HHEPreTUYeCKOW U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHU MEAUIMHBL. [loHSATHE O HAy4HBIX METOaaX
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBienuss o0 OOHMX HAYYHBIX NPUHIHUIAX HTPOMBIIUIEHHOIO
MOJYYEHUS BAKHEUIIINX BEILIECTB.

YemxoBek B MUpPE BEILICCTB u MaTepUaioB: Ba)KHEUIIINIE
CTPOUTENbHBIE MATEPHUAIIBI, KOHCTPYKIIMOHHBIE MaTepualbl,
KpPAacCKH, CTEKIJIO, KEpaMHKa, MaTrepuaigbl s
AJICKTPOHUKH, HaHOMAaTepHUasbl, OPraHUYECKUE W MHUHEpaJbHbIC YI00pEHUS.
Xumus " 3710pOBbE YyeJIoBeKa: npaBuiia HCITOJIb30BaHUS

JIEKapCTBEHHBIX MpEenapaToB, MpaBuia O€30MaCHOTO UCIOJIb30BAaHUS IPENapaToB
OBITOBON XUMUU B TTOBCETHEBHON KU3HH.

MexXnpeaMeTHbIE CBS3HU.

Peanuzamuss  MEXmpeaMeTHBIX  CBsI3ed TMpPU  HM3yYeHHH OOmed u
HEOpraHm4yecko Xxumuu B 11 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE
KaK o0IIuX €CTECTBEHHO-HAYYHbIX  TMOHSTHM, Tak U MIOHSATHI,
SABJISIFOIIMXCA CHUCTEMHBIMHU JUJISI OTHEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
[HKJIA.

OOmme ecTeCTBEeHHO-HAYYHbIC TOHATHS: Hay4dHbld (akT, THIOTE3a,
3aKOH, TEOpHS, aHalii3, CHUHTE3, KJ1accuduKanus,



NEePUOAUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,  MOJCIIMPOBAHUE,
U3MEpEHUEe, SBJICHUE.



@dusuKa: Marepus, SHEPrus, Macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH,
WOH, U30TOII, PaIMOAKTUBHOCTh, MOJICKYJia, SHEPTE€TUUECKU YPOBEHD, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHHE BEMIECTBA, (PU3NUECKHE BEIUYUHBI U
€JIMHUIBI UX U3MEPEHMUS, CKOPOCTD.

buonorusa: kierka, oOpraHu3M, 3KocHCTema, Ouocdepa, Makpo- u
MHKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEIIECTB B OPTraHU3ME.

I'eorpadusi: MuHepasnbl, TOpHBIC MTOPOJIBI, MOJIE3HBIE WCKOTAeMbIe, TOILIHBO,

PECYPCHL.
TexHonorus: XUMHUYECKast MPOMBIIIIJIEHHOCTb, METaJLUTyprus,
MPOU3BOACTBO CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO035IMCTBEHHOE
IIPOU3BOJICTBO, NUIIEBas IIPOMBILJIEHHOCTb,
dapmarieBTHUECKas ~ MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPEINapaTos, MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX

MaTCpHaAJIOB, DJICKTPOHHAA IIPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'oC COO ycraHaBiIMBaeT TpeOOBaHUS K pe3ysibTatam
OCBOCHHUSI OOYyYaIOLUMHUCS  TPOrpaMM  CpeAHero  ob0mero  oOpa3oBaHHS
(JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM). Hayuno-
METOIUYECKOMN OCHOBOM TUTS pa3paboTKu IJIAHUPYEMBIX

pE3yIbTATOB OCBOEHHUS MpOrpamMM CpeaHero oOiero oOpa3oBaHMs SBISIETCS
CHUCTEMHO-IESITEIbHOCTHBIN MOJIXO/I.

B coorBercTBMM C  CHCTEMHO-AEATEIBHOCTHBIM  MOJAXOJOM B
CTPYKTYpE JIMYHOCTHBIX pE3yJIbTATOB OCBOCHUS MpeamMeTa «XHUMHUS» Ha
YpPOBHE cpeaHero o0iiero o0pa3oBaHuUsl BBIICICHBI CIEIYIONINE COCTABIISIOININE:

OCO3HaHUE OOYyYarOUIMMUCA POCCHUICKONW TIpa)¥AaHCKONM HASHTHYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/ICIICHUIO;

HaJM4He MOTHUBAITUU K 00yUYEHUIO;

[[eJICHANPABJICHHOE PA3BUTHUE BHYTPEHHUX YOEKIECHUM JIMUHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEW U UICTOPUUECKUX TPAJULINM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJCTBOBATHCS B
CBOEU JIESATEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMUA  YCTAaHOBKAMH, MPUCYLUIUMHU
L[EJTIOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHus;

HAJMYHME MPABOCO3HAHMS DKOJIOTHYECKON KYJIbTYPHI U CIIOCOOHOCTH CTABHUTh
LEIU U CTPOUTH KU3HEHHBIE I1JIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS IpeaMera «XUMHUS» JOCTUTAKTCA
B €IMHCTBE Yy4YeOHOW U BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBUU

C  TYMaHHCTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBCHHBIMH
IIEHHOCTSIMHA M HUJcaJaMl POCCHUUCKOTO TPaXKJAHCKOTO OOIIECTBA, MPUHSATHIMHU
B 00II[eCTBE HOPMaMU u npaBUIaMu MOBEJICHUS,
CTI0COOCTBYIONUMHUIIPOIIECCAM CaMOTIO3HAHUS,
CaMOpa3BUTUS ¥ HPABCTBEHHOTO CTaHOBJICHUSl  JINYHOCTH
o0yyarommxcs.
JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUSA TMpeaMeTa «XHUMHS» OTpPaxarT
c(hOpMHUPOBAHHOCTH OTIBITa NO03HABATEIHHOU " IPAKTHIECKON

JESITEILHOCTH O0yYaroUXCs MO pealn3alvi MPUHATHIX B 00IIECTBE IIEHHOCTEH,
B TOM YHCJIE B YacCTH:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HAHMS 00YYAOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXXEHUSI K 3aKOHY U MPABOMOPSAIKY;



NpcACTaBJICHUA O COOUAJIbHBIX HOPMax MW TIIpaBHIIaX MCKINYHOCTHBIX
OTHOLLICHUM B KOJIJICKTUBC,



FOTOBHOCTH K COBMECTHOM TBOPYECKOMN NEATCIIbHOCTH pu
CO3/1aHUU Y4€OHBIX MPOEKTOB, PEIICHUH YYEOHbIX M IO3HABATEIbHBIX 3ajad,
BBIIIOJIHEHU Y XUMHUUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTM TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY H
apryMeHTHI IPYTUX IPU aHAJIM3€ PAa3IMYHbIX BUIOB YUYEOHOU EATEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUA :

LIECHHOCTHOTO OTHOLIEHHWSI K HCTOPUYECKOMY M HAYyYHOMY HACIIEIHIO
OTE€UYECCTBEHHON XHMMUMU;

yBaXEHHS K  Ipoleccy  TBopyecTBa B O0JacTH  TEOpUHM U
MIPAKTUYECKOrO MPUMEHEHUSI XHMHUHU, OCO3HAHUSA TOrO, YTO JOCTVIKECHHSI HAyKH
€CTh pEe3yJbTaT JUIMTENbHbIX  HAOJIOJIEHUM, KPOMOTIUBBIX

AKCIIEPUMEHTAIBHBIX IIOMCKOB, IIOCTOSIHHOTO Tpyza
YYEHBIX U NIPAKTUKOB;
UHTEpECca 151 MO3HABATEIIbHBIX MOTHBOB B MOJIYYECHUH 151

MOCJIeAYIOIIEM aHaIu3e WHPOPMAIIUA O TIePEIOBBIX JOCTIKEHHUSX COBPEMEHHOM
OTE€UYECTBECHHON XMMUHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO OBEICHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIlMH, CBSI3aHHBIC C XMMUYCCKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHHMBAaTh CBOE IIOBEJCHUE W IOCTYIKH CBOUX TOBapHIIEH
C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TIOCJIEJACTBUM
ATUX TIOCTYIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHMMAaHUs LEHHOCTEH 3J0pOBOro MW 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

coONroficHUs TpaBmil 0€30MacHOr0 OOpallleHHs C BeEIIeCTBAaMU B OBITY,
MTOBCEITHEBHOM KWU3HU U B TPYJAOBOH JEATECIHHOCTH;

MOHUMAaHUS IIEHHOCTH TPAaBWJI WHIWBUAYAILHOTO M  KOJIJICKTUBHOTO
0€30macHOTO TTOBEACHUS B CUTYAITUSAX, YTPOXKAIOIINUX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIECJACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypPEeHUS);

5) Tpy1oBOro BocnuTaHus:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIIBCKOM
JEeSTENbHOCTH, OOIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JAPYTUX BHAAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEUICHUM MPAKTUYECKUX 3ajad
COI[MAIbHOM HAMPaBJICHHOCTHU (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY M3yUEHHUI0 Mpodeccril pa3aIndHoro pojaa, B TOM
YKCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHHUM 10 XUMUU;

YBaXXEHHUS K TPYAY, JIOASIM TPYya U pe3yJibTaTaM TPYAOBOIl AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWMBHIYyaJIbHOM TPACKTOPUU
oOpazoBaHus, Oyaymel  mpodeccud W peanu3allud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUH,
MHTEPECOB U NOTPEOHOCTEN O0IIECTBA;

6) 3K0JIOrHYeCKOro BOCIIUTAHUSA:

HKOJIOTMYECKH 1EIECO00PA3HOT0 OTHOUIEHUS K NPHUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHUS KU3HU Ha 3EMJIE;

MOHUMAaHUs TJ00AJBbHOTO XapaKTepa SKOJOIMYECKUX MpoOJieM, BIHUSHUS
SKOHOMHUYECKHX MPOLECCOB Ha COCTOSIHUE MPUPOJIHON U COMATIBHOMN Cpebl;

OCO3HaHUs HEOOXOAMMOCTH MCIOJb30BAHUS JOCTMXKEHUH XUMUU IS
pelIeHUs] BOIPOCOB PAalMOHAIBHOIO IIPUPOAOIIOIb30BAHMS;

AKTUBHOI'O HENpUATHS JEWCTBUN, MNPUHOCSALIMX Bpel OKpyKarouen
MPUPOTHOM cpene, yMEHUs MPOTHO3UPOBATH HEeOJIaronpusiTHbIC
AKOJIOTMYECKUE MOCIEICTBUS PEANPUHUMAEMbIX JIEUCTBUI U MPEAOTBpALIATh UX;

HaJU4Msl ~ Pa3BUTOrO  HKOJOTMYECKOIO  MBIIJIEHUS,  3KOJOTHMYECKOU
KYJbTYpPBbI, OIbITa JeATEIbHOCTH IKOJIOTUYECKOU

HaIIPaBJIEHHOCTH, YMEHMUS PYKOBOACTBOBATHCS MU B
MO03HABATENbHONW, KOMMYHMKATUBHOM W COLIMAJIIBHOW MPAKTUKE,  CIIOCOOHOCTU
U YMEHHUSAKTUBHO MPOTUBOCTOATH HUACOJOTUHU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOLIECTBEHHOU MPAKTUKU;

NOHUMaHUsl cheudUK XUMUUM KAk HayKd, OCO3HaHUA €& poiu
B (QopMHUpOBaHMM  pAlMOHANBHOTO  HAYYHOTO  MBINUJICHHUS,  CO3JaHHUH
IIEJIOCTHOTO MPEJCTABICHUSI 00 OKpPYXaIolleM MUpPE KaK O €AMHCTBE MPUPOJBI U
Ye0BeKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOIeM
COXPaHEHHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTM XUMHUU [JUJII  COBPEMEHHOM
HUMBHIM3alMU: B €€ TyMAaHUCTUYECKONM HAIpPaBICHHOCTH M BaXXHOU pOJH
B CO3JaHMM HOBOW 0a3bl MaTepUaNIbHOM KYyJIbTYphl, PEIICHUH T100aTbHbIX
npo0JieM YCTOMYMBOTO PA3BUTUS YEIOBEUYECTBA — CBHIPHEBOM, IHEPreTHUECKOM,
NUIIEBOM M JKOJOTMYECKOM  O€30MacHOCTH, B  Pa3BUTUM  MEIUIMHBI,
o0ecreYeHny YCIOBUN YCHEIIHOTO Tpyda M OKOJOTMYECKH KOM(DOPTHOI
KU3HU KaXJO0ro ujeHa OOLIECTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: IMOHMMAaHHS CYUIHOCTH METOJIOB
MO3HAHUS, HUCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BATh



noJlydaeMble 3HaHHS AJIsl aHaJM3a U OOBSACHEHUS SIBICHUI OKPYXKAIOIIEro MHUpa
U TIPOUCXOJAIINX B HEM M3MEHECHH, YMEHHS JIeNaTh 00OCHOBAHHBIE 3aKITIOYCHIS
HAa OCHOBE HAay4yHbIX ()aKTOB W  HMEIOIIMXCS  JAHHBIX C  IICJIBIO
TIOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUA IS
pelieHus Mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K TO3HAHUIO U UCCIICIOBATEIILCKON e TEIIEHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENpEepbIBHOMY 00pa3oBaHUI0 U
caMo00pa3oBaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 1O XUMHH
B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TPyJla B Pa3iu4HbIX chepax nmpodeccHoHaTbHON
JESITEIbHOCTH.

METAINIPEMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaTbl OCBOEHHUSI y4EOHOIo NMpeaMera «XHUMHs» Ha
YPOBHE CpeiHero o01ero oopa3oBaHus BKIIOUYAOT:

3HAQYMMBIE IS (GOpMHpPOBAaHUS  MHPOBO33PEHHUS  OOYy4YarOIIMXCS
MEXIUCLHUIIIMHAPHBIE (MeXIpeIMETHBIE) oOlIeHayYHbIE HOHATHUS,
OTpaXKarolMe IEJIOCTHOCTh  HAyYHOM  KapTUHBI MHpa U cHeHu(UKy
METOJOB  IO3HAHUS, MHCIONb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEILECTBO, JHEPrus, SBICHHE, NPOLECC, CUCTEMA, HAy4YHbI (aKT, MNPUHLMII,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIeIOBaHue, HaOI0/IEHuE,
U3MEpPEHUE, IKCIIEPUMEHT U JPYTHE);

YHHBEPCAJIbHbIC yueOHbIE NEUCTBHS (mo3HaBaTebHbBIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), obecrnieunBaronie GopMHUpPOBaAHHUE
(G YHKITMOHAJIEHON TPAMOTHOCTH M COITUATBHOM KOMITETCHITUN

00yJaroIuXCs;
CITOCOOHOCTh 00 yJarommxcs HCIIOJIL30BaTh OCBOEHHBIE

MEXJIUCUUIUIMHAPHBIE,  MHUPOBO33PEHYECKHE 3HAHWS U YHUBEPCAIbHBIC
y4eOHbIE ICHCTBUS B O3HABATEIHLHOM M COLMATLHON MTPAKTHKE.

MeranpeamMeTHbIE pe3yabTaThl OTPaKaroT OBJIaJICHUE
YHUBEPCAIbHBIMU YU€OHBIMU MMO3HABATCIbHBIMU, KOMMYHHUKATUBHBIMU
u PETYJISITUBHBIMU JIEHCTBUSIMH.
OBJjajgenue YHHUBEPCAJIbHbIMHU Y4eOHBIMU NO3HABATEJIbHBIMU
JeCTBUSIMH:

1) 0a30BbIe JIOrHYEeCKHE ACHCTBUS:

CaMOCTOSITENIbHO  (OpMyIUpOBaTh W aKTyaJIU3UpPOBaTH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpENENATh IENH JeATeJIbHOCTH, 3ajaBas mapamMeTpbl U KPUTEPUH HUX
JIOCTUKEHUS, COOTHOCUTD PE3yJIbTaThI AEATEILHOCTU C MOCTABICHHBIMHU IIEISIMU;



HCIIOJIB30BaTh IIPpU OCBOCHHUH 3HAHU M HpI/IéMBI JJOIT'MYCCKOIr0 MBIIIJIICHUA —
BBIACIIATE XapPaKTCPHBIC IIPHU3HAKH MOHSITHH U YCTaHaBJIMBATb HMX B3dHMMOCBA3b,



HCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS 1T OOBSICHEHUS OTIACIBHBIX (PAKTOB U
SIBJICHUI;

BHIOMpATh OCHOBAHUS U KPUTEPUU I KIacCU(PUKAIUM BEIIECTB U
XUMHYECKUX PEaKIIUN;

YCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIC CBA3M MEXKAY H3y4aeMbIMHU

SABJICHUSAMU,
CTPOUTH JJOTUNYECKHUC pPacCCyKIACHHUA (I/IHI[YKTI/IBHBIG, JACAYKTHUBHEIC,
I10 aHaJ'IOI‘I/II/I), BBIABIIATDH 3aKOHOMCPHOCTH u IIPOTUBOPCHUNA B

pacCMaTpuBaCMbIX ABJICHUAX, (bOpMYJ'II/IpOBaTB BBIBOJABI 1 3aKJTIOYCHMA,
IMPUMCHATD B IIponecce ITO3HaHMA, HCII0JIb3YCMBIC B XUMHUH

CUMBOJIMYECKHE (3HAKOBBIE) MO/IEITH, npeoOpa3oBhIBATh  MOJCITHHBIC
NpPEICTAaBICHUS] — XUMUYECKHH 3HAaK  (CMMBOJ)  DJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XMMHUYECKOM peakluu — TMpU PEHICHUH Y4eOHBIX

MO3HABATEIbHBIX M MPAKTUUYECKUX 3aj]lad, MPUMEHSITh Ha3BaHHBIC MOJCIbHBIC
MPEJCTABIICHUS JJIsl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BATEIbCKIE TeMCTBUA:

BJIaJICTh OCHOBAMHU METOJOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuii;

(dbopMyIUpOBaTh TSI U 33a/1a4U UCCIICAOBAHMS, UCIIOJIB30BAThH MTOCTABICHHBIC
U CaMOCTOATENbHO C(OPMYIUPOBAHHBIC BOIMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBHI JUIsl (POPMUPOBAHUS THIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKJICHUM;

BJIAJICTh HaBBbIKAMHU CaMOCTOSITENIBHOTO MJIAaHUPOBAHUS u
OPOBEJCHHUS  YYEHHUYECKUX  JKCIIEPUMEHTOB, COBEPIICHCTBOBaTbH  YMEHHS
HaOII0IaTh 3a XOJIOM TMpollecca, CaMOCTOSATEIBHO  MPOTHO3UPOBATH  €ro
pe3yJIbTar, dbopmynupoBaTh  0000OIIEHUST W BBIBOJIBI  OTHOCHUTEIBHO
JIOCTOBEPHOCTU PE3YJIbTATOB HMCCIIEAOBaHUSA, COCTABISATH OOOCHOBAHHBIN OTYET O
MpoJIeTIaHHOM paboTe;

MpUOOpeTaTh OMNBIT YYEHUUECKOM HCCIENOBATEIbCKOM UM MPOEKTHOM
NEATEIbHOCTH, MPOSIBIIATH CIIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOHCKY  METOJIOB  pEIICHUS  IMPAKTUYECKUX  3aj]ad,
NPUMEHECHUIO PA3JIUYHBIX METOJ0B IMO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIUYHBIX HUCTOYHUKAX HHPOpMaAUM (HAy4dHO-

HOMYJIIpHast auTeparypa XUMHUYECKOTO coJiepKaHus, CIIPABOYHBIE
nocobus, pecypchl VHTepHeTa), aHaIUM3UpPOBaTh HHPOPMALMIO PATUUYHBIX
BUJOB U (HOpM IMpeacTaBiIeHUs, KPUTUYECKH  OLICHUBATh eé

AOCTOBCPHOCTb M HCIIPOTUBOPCUNBOCTD,



dbopMynupoBaTh 3ampochl U MPUMEHATH pa3IMYHbIE METOIbl NMPHU IOUCKE
1 oTOOpe mHpOpMaIMK, HEOOXOMUMOM ISl BBINOJHECHHS YYCOHBIX 3ajaa4
onpeenEHHOro THUIA;

puOOpEeTaTh OMBIT HCIIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHH M PAa3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYI  (OpMy  TpEeACTaBICHUS
uHpopmaruu (cxembl, TpaduKu, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHC);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpEACTBA TMpuU padoTe
C XMMUYECKOW uH(}OpMauue: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue
¥ MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH JIefiCTBUSIMH

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBI B XOJ€ IUanora u/uiu
IUCKYCCHUW, BBICKA3bIBaTh  UACH, (QOPMYIUPOBATH CBOM  NPEIJIOKECHUS
OTHOCHUTEIIFHO BBIMOJTHEHUSI IPEAJIOKEHHOH 3a1a9H;

BBICTYTIATh C Mpe3eHTalNeH pE3yIBTATOB MO3HABATEIIBHOU
JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH
OpU BBINOJHEHUH XHMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOW pabdoThl IO
HCCJICTOBAaHUIO CBOWCTB M3YYaeMBIX BEUIECTB, pealu3alii y4eOHOTO MpOEKTa M
dbopMynHMpoBaTh BBIBOJBI M0 PE3yNbTaTaM MPOBEACHHBIX HCCIECIOBAHUN MyTEM
COTJIACOBAaHUA MO3UIMI B X07€ 00CYKIEHHUS 1 0OMeHa MHEHUSMH.

OBiaieHHe YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMU JIECTBUAMM:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh U OCYILIECTBISATh CBOIO I103HABATEIbHYIO
ACSTENbHOCTh, OmpeAensas e€ 1[ead U 3a7add, KOHTPOJUPOBATH M IO
Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpEAjiaraeMblid  allfOPUTM  JEUCTBUI
OpW BBIIOJIHEHWH  Y4eOHBIX W HMCCIEAOBAaTENbCKUX  3aJad, BBIOHMPAThH
HauOosee 3pOEeKTUBHBIA CIMOCOO HMX pemIeHUus ¢ y4YETOM TMOIYYEHHUS HOBBIX
3HaHWW O BEHIECTBaX U XMMHUYECKHUX PEaAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHAaIM3a
U CaMOOIICHKHU.

INPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUS»
OTpaXaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOW  COCTaBISIOLICH
€CTECTBEHHO-HAYYHON KapTUHbI MHpA, pPOJIM XUMHU B [IO3HAHUU SIBIICHHI



OpupoAbl, B (QOPMUPOBAHMM MBILUIEHUS U  KYJbTYpPbl JIMYHOCTH, €€
(GYHKIMOHABHOW TPaMOTHOCTH, HEOOXOAMMOM JUIsi pEHIeHUS MPAKTHYECKUX
3alad U OSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
NPUPOJHON CpEAE;

BJIAJCHUE  CHCTEMOM  XUMHUYECKHX  3HAHWUW, KOTOpas  BKJIOYAET:

OCHOBOIIOJIATAIOLINE  ITOHATUS (XUMHYECKUI JJIEMEHT, aTom,
JJIIEKTPOHHAs o0oJi04Ka aToMma, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUILIATENIBHOCTh, ~ XUMHUYECKass  CBSI3b,  CTPYKTypHas  QopMmyia

(pa3BépHyTasi M COKpallléHHasi), MOJb, MOJIApPHAs Macca, MOJISIPHBIA OO0BEM,
YyIACpOAHBI  CcKeneT,  (GyHKIUOHAJIbHAs  Tpyldma, paguKkail, H30Mepus,
MU30MEphl, TOMOJIOTMYECKHI psJl, TOMOJIOTH, YTJIEBOAOPOMBI, KHCIOPOL U
a30TCOJIepXKAIINe COCTUHEHMS, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs); TEOPUUM U 3aKOHbI (TE€OpUsl CTPOCHHS
oprannueckux BemectB A. M. DbyrnepoBa, 3aKkOH COXpaHEHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUH;
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAUIME B OCHOBE IMOHMMAaHUS IPUYUHHOCTH
U CUCTEMHOCTHM XHMMHUYECKUX SIBICHHH, (AKTOJOTUYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, NOJYYEHUH M O€30IaCHOM HCIIOJIb30BAHUM BaXKHEHIINX
OpPraHMYECKHX BEIIECTB B OBITY W MPAKTHUECKOH JESITEIbHOCTH YEIOBEKA,

chOPMHUPOBAHHOCTh ~ YMEHUW  BBIABIATH  XapaKTepHbIE  MPU3HAKU
MOHSTUHN, YCTAaHABIMBATh MX B3aHUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE
NOHSTUSL TPU ONHCAHUU COCTaBa, CTPOCHUS W NPEBPAIICHUN OPraHUYECKUX
COCIUHCHU;

c(OPMUPOBAHHOCTh YMEHHHM HCIOJNB30BaTh XHMHUYECKYIO CHMBOJIMKY
JUISL  COCTaBJICHHUS MOJIEKYJIIPHBIX u CTPYKTYPHBIX (pa3BépHYTOH,
COKpaméHHomn) popmyn OpraHUYEeCKUX BEUIECTB u

ypaBHEHUH XUMUYECKUX peakIui, H3roTaBIUBaTh  MOJIEIHU

MOJIEKYJT OpPraHMYECKHX BEUIECTB Uil WUIIOCTpAMUd HMX XHUMHYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTH yMEHUI YCTaHaBIIUBAaTh MIPUHALJIEKHOCTh
U3YYCHHBIX OpPraHMYECKUX BEIIECTB IO MX COCTaBy U CTPOCHHUIO K
ONpeAeNEHHOMY KIIACCy/TpyMIe COEAWHEHUN (yriaeBOAOPOIbL, KHUCIOPOIA H
a30Tco/iepKalle COCAUHEHUSI, BBICOKOMOJEKYJSIPHbIE COCJAMHEHUS), J1aBaTh
UM Ha3BaHus 10 cuctematudyeckoi Homenkiatype (IUPAC), a Ttakxke
NPUBOJUTh TPUBHAIIbBHBIE HAa3BaHHUS  OTICIBHBIX OpPraHUYECKHX  BEIECTB
(3TWSIeH,  NpPONWJIEH,  aleTWIEH, JTWICHIJIMKOIb,  [JIULEpPHH,  (eHod,
dbopmanberua, —aneTaibAeru]l, MypaBbUHAs KHUCIOTa, YKCYCHas KHCIIOTa,
OJICMHOBasg KHCJIOTa, CTE€ApUHOBAas KUCJIOTA, TJIOKO3a, (pyKTo3a, Kpaxmal,
EJUTI0II03a, TIIMIINH);

c()OPMUPOBAHHOCTh YMEHHUSA ONPEACNATh BHUABl XUMUYECKOH CBA3U B



OpraHUYECKUX COCAUHEHUSIX (OJMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTH YMEHUS MIPUMEHSTH ITOJIOKEHUS TEOPHUH
CTpOCHHMsI opraHumdyeckumx BemectB A. M. byrmepoa nmus  oObscHeHUS
3aBUCUMOCTH CBOWMCTB BEIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXpaHCHHUS
MaccChl BEIIECTB;

cOPMHUPOBAHHOCTh ~ YMEHHH  XapakTepuU30BaTh COCTaB, CTPOCHHE,
dbu3pyeckue W XMMHYECKHE  CBOWCTBA  THUNHYHBIX  IPEIACTaBHTENCH
pa3sIUYHBIX KIJIACCOB  OPraHWMYECKWX  BEmIeCTB  (METaH, OTaH, OTHJIEH,
MpONMJIeH, aneTuieH, OyraaueH-1,3, wmerunOyramueH-1,3, OeH30J, METaHOI,
ATaHOJ, OTWICHIJUKOIb, TJIHMIECPUH, (EHOJ, aneTaableTHl, MYypaBbUHAS U
YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxmaJ, IeJUTI0I03a, aMHUHOYKCYCHAsI KHCJIOTa),
WUTIOCTPUPOBATh ~ T'€HETHYECKYIO  CBSI3b  MEXAY  HUMH  YPaBHCHHSIMH
COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKIUil ¢ HCIOIb30BAaHUEM CTPYKTYPHBIX

(opmyu;
c(OpMHUPOBAHHOCTH YMEHHUS XapaKTepu30BaTh HUCTOYHUKU
YIJIEBOJOPOAHOTO ChIPhS (HedTH, IPUPOTHBIN
ras, yTOJb), CIOCOOBI uxX TnepepaboTKu U
NPaKTUYECKOE MPUMEHEHUE POAYKTOB NepepadoTKH;
c(hOpMHUPOBAHHOCTH YMEHHUH MIPOBOIUTH BBIUHCIICHUSI 1o

XUMHUYECKUM YpPaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA
WIA TPOAYKTA pEeakllud IO H3BECTHbIM Macce, O0BEMY, KOJIMYECTBY OJHOTO
U3 HUCXOIHBIX BEIIECTB MJIH MPOJYKTOB PEAKIINH);

COpPMUPOBAHHOCTh ~ YMEHUH  BIQJETh  CHUCTEMOW  3HaHUH 00
OCHOBHBIX METO/IaX HAYYHOTO MO3HAHUS, UCIOIb3yEMbIX B XUMHUU MPU U3YUCHHUH
BEIIECTB U XMMMUECKHUX SBJICHUN (HaONIOAEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh  CUCTEMHBIE  XMMHYECKHME  3HAHUS I
NPUHATHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,

CBSI3AHHBIX  C BEIIECTBAMH M UX MPUMEHEHUEM;
cOpPMUPOBAHHOCT, ~ YMEHUH  coOyitoaTh  MpaBWia  MOJb30BAHUS
XUMHUYECKON MOCy0il M J1abopaTopHbIM OOOPYJIOBAaHHMEM, a TaKXKe IpaBuia
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBINOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBITOJIHATD
XUMHYECKUNA  OKCIIEpUMEHT (TIpEeBpaIlCHUs] OpPraHMYECKUX  BEMIECTB  IPHU
HarpeBaHuH, MOJIyUCHUE STUIEHa U H3YYEHHE €ro CBOMICTB, KayeCTBEHHbIE
peaklMM OpraHWYEeCKHWX BEIIECTB, JAeHaTypauus O€EJIKOB IpU HarpeBaHUH,
LBETHbIE pEakuu OEJIKOB) B COOTBETCTBUM C  MpaBWIAMH  TEXHHUKHU
O0ezomacHOCTM  mpu  oOOpalieHud  C BeHleCTBAaMU U JIaDOPAaTOPHBIM
00OpyZOBaHUEM, MPEJICTABIATh PEe3yJbTaThl XMMHYECKOI'O SKCIEpPUMEHTa B
dbopMme 3amMcH ypaBHEHUW COOTBETCTBYIOUIUMX pPEaKUUid U (QOpMyIHpOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpMHUPOBAHHOCTH yMEHUI KPUTHUYECKH aHAJIU3UPOBATH
XMMHUYECKYI0 HH(pOpMaluio,  MHOJy4YaeMyk W3  pa3HbIX  HMCTOYHUKOB
(cpenctBa MaccoBoil nHpopMauuu, UHTEpHET U APYTrux);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJMIOJATh  TpaBWja  DKOJOTHYECKH
1[eJIeCO00pa3HOro  TMOBEACHUA B OBITY U TPYAOBOM  JACATEIBHOCTH B
LEJISIX COXPAHEHHS CBOETrO 3JI0POBbSI M OKPYXAIOIIEW NPUPOAHOW CpPEHbI,
OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OINPEACIEHHBIX
OpPraHMYEeCKUX BEIIECTB, MOHMMAasg cMmbica Tnokaszarens [IJIK, mnoscHates Ha
npuMepax  CIOCOObI yMEHBIICHHS W TPEJOTBPAIICHUS WX  BPEIHOTO
BO3JCHUCTBHASI HAa OPraHU3M YEJIOBEKa;

UIE  OOydJarIIUXCs C OrpaHHMYCHHBIMH  BO3MOKHOCTSMH  3JIOPOBBS:
YMEHHE MPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IO3HAHUS
BEIIECTB M XMMHUYECKUX SBJICHUM;

JUISL CIIEIIBIX u c1a00BHISAIIIAX 00yJarOIIUXC: YMEHHUE
HCIIOJIb30BaTh Pelibe(HO-TOUCUHYIO cHucTeMy o0Oo3HaueHuit JI. bpaiinga pis
3aIUCH XUMHYECKHX (POpMYII.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeEopraHudecKas
XUMHS» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEACTABJICHUN: O XUMHUYECKOM COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOM  KapTUHBI  MHpa, pPOJM  XUMUU B  TIO3HAHUU
SIBJICHUH TIPUPO/IBI, B (bopMUPOBAHUY MBIIILICHHS u KYJbTYpbI
JUYHOCTH, €€ (YHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAUMOW IJid pelIeHUs
NPaKTUYECKUX 3aJa4 U DKOJOTMUECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY
3JI0POBBIO M TIPUPOJHOU CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHYECKHH JJIEMEHT, aToM, H30TOM, S-, -,
d-anekTpoHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJISAPHBIN
00bEM,  BAJCHTHOCTb,  DJEKTPOOTPHUIATEIIBHOCTh,  CTENEHb  OKHCJICHUS,
XUMUYeCKass CBs3b (KOBAJICHTHAs, WOHHAs, METa/UIMYecKasi, BOJOPOJIHAs),
KpUCTaJZIMYECKas PEIIETKa, TUMbl ~ XUMHUYECKUX peakuuii, pacTBOp,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI, AIEKTPOJIUTHYECKAS JUCCOIAAIINS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM pEaKklUu, XUMHYECKOE
pPaBHOBECHE);, TEOPUM M 3aKOHBI (TEOpHUS AIEKTPOIUTUUECKON ITUCCOIMAIINH,
nepuoaunueckud 3akoH . M. MenpaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB,
3aKOH COXpaHEHMs] W MPEBpAICHUs] DHEPTUM MPU XUMHUUYECKUX PEaKIUIX),
3aKOHOMEPHOCTHU, CHUMBOJMYECKUMN SI3bIK XHWMHHU, MUPOBO33PEHUECKUE 3HAHMUS,
Jexalne B OCHOBE TMOHUMAHHMS MNPUUYUMHHOCTA M CUCTEMHOCTH XUMHYECKHX
SBJICHUN, (AKTOJIOTMYCCKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, IOJYYECHUH H
0€30MacHOM HCIOJIb30BAHUN BAXXHEUIIIUX HEOPTraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIbHOCTH YeJIOBEKaA;



chOPMHUPOBAHHOCTh ~ YMEHHUW  BBIABIATH  XapaKTePHbIE  MPU3HAKU
MOHATHM, YCTaHABIMBATh WX B3aHMOCBA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MOHSTHUSL TIPHU ONKUCAHUKM HEOPTAHMYECKUX BEIIECTB U UX MPEBPAILICHUIH;

c(hOPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHYECKYI) CHMBOJHUKY
TSl COCTaBJICHUSI dbopmyn  BemiecT u

YPAaBHCHUUXUMUUYECKUX  PEaKIuH, CHUCTEMAaTHYECKYIO

HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJAEIbHBIX HEOPTaHUYECKHUX
BellecTB (yrapHbldi ras, YIJICKHCJIBIA Ta3, aMMHaK, raméHas HW3BECTb,
HeraméHasi U3BeCTh, MUThEBAs COJIA, MUPUT U JIPYTHE);

chOPMHUPOBAHHOCTh YMEHUM ONPEAENATh BAJICHTHOCT W  CTEIEHb
OKHCJICHUS] XUMUUYECKUX BJIEMEHTOB B COCJUHEHHSX Pa3JIMYHOTO COCTaBa, BUJ]
XUMUYECKOW CBSI3M (KOBaJIGHTHAsl, WOHHAs, MeETaJUIM4ecKasi, BOJOpPOJHAas) B
COCIMHEHUSIX, THUIl KPUCTAUIMYECKONM  pEImETKM  KOHKPETHOIO  BelllecTBa
(aTomMHas, MOJIEKYJApHAs, HOHHAs, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTD yMEHU yCTaHABIIMBATh MPUHAIJICKHOCTD
HEOPraHWYeCKUX  BEIIECTB IO UX  COCTaBy K  OHNpEAeIEHHOMY
KJIAcCy/Tpynme CoeIUMHEHWI (TpOCThie BEIIeCTBA — METaUIbl U HEMETaJUIbI,

OKCHU/JIbI, OCHOBaHUS, KUCJIOTHI, aMPOTEPHBIEC TUPOKCUJIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI MEPUOANYECKOr0 3aKoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO () YHKITHH;

c(hOpPMUPOBAHHOCTH YMEHUM XapaKkTepUu30BaTh AIEKTPOHHOE
CTpOEHHE aTOMOB XHMMHYECKUX »dyeMeHToB 1-4 mnepuonoB Ilepuogunyeckoit
cucteMbl xuMudeckux osiemeHToB JI. M. MengeneeBa, HCnonb3ysd IOHATUA
«s-, p-, d-aNMeKTpOHHBIE opOuTanny, «QHEPreTHIeCcKue

YPOBHIY, OOBSICHATH  3aKOHOMEPHOCTH WU3MEHEHHUS

CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCAMHEHUU IO Mepuoiam M Tpynrnam
Ilepnoanueckoi cucremsl XumMuueckux anemenToB J[. M. Menneneena;

chOpPMUPOBAHHOCTL YMEHHMM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOJTBEPKIATh CYIIIECTBOBAHHE TeHETHYECKOM CBSI3U MEXITY
HEOPraHWYECKUMHU BEIIECTBAMH C TOMOIIBIO YPAaBHEHUNM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUYECKUE PEaKIuu
M0 pa3IUYHBIM TpU3HAKaM (YHCIy H COCTaBy pEarupyromux BeIIeCTB,
TEIIOBOMY 3P GEKTy peakiuu, NU3MEHEHHUIO CTENeHEH OKHUCICHHUS 3SJIEMEHTOB,
00paTUMOCTH PEAKIIUH, YUYACTUIO KaTaIN3aTopa);

c(hOpMUPOBAHHOCTh yYMEHUM COCTaBJISITh ypaBHEHUS peaKImii
pa3NUYHBIX THUIIOB, TOJHBIE M COKpANIEHHBIE YpaBHEHUS PEAKIUNA HMOHHOTO



oOMeHa, YYUThIBasl yCIOBHS, PU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,;



cOPMHUPOBAHHOCTh yMEHUW TPOBOJIUTH PEAKIMH, ITOJTBEPIKIAIONINC
KayeCTBEHHbIN COCTaB pa3ITUYHBIX HEOPTraHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKHUX BEIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH PpPACKPBIBATH CYUIHOCTb OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX  pPEAKIMil  MOCPEACTBOM  COCTaBJICHHS  BJIEKTPOHHOIO
OaJlaHca dTUX peaKIIuii;

chOPMUPOBAHHOCTh ~ YMEHUW  OOBSCHSATH  3aBUCHUMOCTb  CKOPOCTH
XAMHYECKON pPEaKIMu OT Pa3Iu4HbIX (HAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (NMIPUHIIUI
Jle lllaTenne);

c(hOpMUPOBAHHOCTD yMEHUH XapaKTepU30BaTh XUMHUYECKUE
MPOIIECCHI, JIEKAIIME B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHS] CEPHOM KHUCIOTHI,
aMMuaka, a Takke CPOPMHUPOBAHHOCTb MpPEACTaBICHUNA 00 OOIIMX HAyUYHBIX
MPUHITUIIAX W YKOJIOTHYECKUX TPOoOIeMax XUMHUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTH YMEHHUI IPOBOAUTH BBIYUCJICHUS c
MCIOJb30BAHUEM TOHSTUSI «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOILIEHWM Ta30B MPU XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBAa WM 00bEMa
ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU OOBEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3¢ @dexra peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MPEBPAICHUS U COXPAHEHUS DHEPTUU;

chOPMHUPOBAHHOCTh ~ YMEHHUU  COOJIIOMATh  MpPaBWIA  TOJH30BAHMUS
XUMUYECKON MOoCy0i U abopaTopHbIM O0OpYyJIOBaHMEM, a TaK)Ke IIpaBUiia
oOparieHusi ¢ BEIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMH TIO BBITIOJTHEHUTO
71a60paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUM IJIaHUPOBATH u BBITIOTHSTh
XUMUYECKUN SKCIEPUMEHT (pa3iioKeHUE MEPOKCHIa BOJOPOJAa B MPUCYTCTBUU

KaTaau3aTropa, ONpeeIICHUE cpenbl pacTBOpPOB BEILIECTB C
MOMOINIBIO YHUBEPCAIBHOTO  MHAUKATOpA,  BIUSHUE

pa3nuuHbIX (AKTOPOB HA CKOPOCTh XHMMHUYECKOW pEakluh, PEakiud HOHHOTO
oOMeHa, Ka4yeCTBEHHBIE peakluu Ha Cyiabdar-, KapOOHAT- U XJIOPHUI-aHHOHBI,
HA KaTHOH aMMOHHS, pEIICHHWe OKCIePUMEHTANbHBIX 33/Jad TI0 TeMaM
«Mertamne» u  «Hemeramibl») B COOTBETCTBHM C MpaBUJIaMH  TEXHUKHU
O0e3omacHOCTM  MHpU  OOpalleHMd C  BeleCTBAaMM M J1abOpaTOpHBIM
000OpyZOBaHUEM, MPEACTABIATh PE3YNbTATHl XUMHUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHHUH COOTBETCTBYIOIIUX peakuuid u (GOpMYyJIHpPOBATH
BBIBOJIBI Ha OCHOBE 3THUX PE3yJbTaTOB;

c(OPMHUPOBAHHOCTH yMEHU KPUTHYECKU aHaM3UPOBAThH
XMMHUYECKYI0 HH(pOpMaIuio,  MHOJy4yaeMyl W3  pa3HbIX  HMCTOYHUKOB
(cpencTtBa MaccoBOW KOMMYHHUKanuu, MHTEpHET U IpyTHX);



cOpPMUPOBAHHOCT, ~ yMEHHUW  COONIOAATh  MpaBuia  IKOJIOTHYECKHU
[eJ1Ieco00pa3HOro  IMOBEACHUsT B  OBITY W TPYAOBOM  JEATENBHOCTH B
LENAX COXPAaHEHUS CBOETO 3JI0POBbs M OKPYXKAlOIIEd NPUPOJHOU CpEBbl,
OCO3HAaBaTh OIIACHOCTb BO3JEUCTBUS HA JKUBBIE OPraHU3MbI ONPEIEIEHHBIX
BelleCTB, ITOHMMass cmeica nokasarena [IJIK, mnoscHare Ha npumepax
CHOCOObl  YMEHBUIEHMsS U TNPEJOTBPALICHUS HMX BPEIHOTO BO3ICHCTBUSA Ha
OpraHHU3M YEJIOBEKa;

g OOyYaloIIMXCS C  OrPaHUYEHHBIMH  BO3MOKHOCTSMM  3/10POBBSI:
YMEHHME NPUMEHSTh 3HAaHHUA OO0 OCHOBHBIX JOCTYIIHBIX METOAaxX MO3HAHMS
BEILIECTB U XUMHUYECKUX SIBJICHUN;

TUTSt CJIENBIX 51 C1a00BHIAIINX o0yyJaromuxcsi: YMEHHE
UCIIOJIb30BaTh peibeHO-TOUCUHYIO cuctemy obOo3HaueHuid JI. Bpaitng s
3alUCU XUMHUYECKUX POpMYyII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

HanmeHnoBaHue pa3jeioB U TeM

KoanuecTBO 4yacoB

DJIeKTpOHHBIE (LM (PPOBbHIE)

Ne m/m Kontpoabnbie | Ilpakrudeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbl padoTbl
Pazgea 1. Teopernueckne OCHOBBI OPraHM4YecKOil XUMUM
[IpeameT opraHn4ecKON XUMHH. https://academy-

1.1 Teopust CTpOECHHS OPraHUYECKUX 6 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHuii A. M. Byrneposa Sele-4e24-ac02-efb16fa49f6a
Uroro no pazneny 6
Pa3zgea 2. YrieBoaopoabl

[IpenenbHbIE YTIAEBOIOPOIBI — hitps://academy-

2.1 P yr P 4 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHbL ec23-473¢-b3d7-ed82fcaddd02
HenpenensHbIe yriaeBoa0pOIbL: hitp=: iy

2.2 P yr HOPOABL: 12 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHP, ATTRATICHDL, JTHHbL 4158-4bd1-2e98-18dc1cfb9399

https://academy-

2.3 ApoMaTHYECKHE YIIIE€BOI0POIbI 4 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4d
[IpupoaHbie HICTOYHUKHU
2.4 PHpo 6 1 0 https://lesson.edu.ru/04/10
YIJIEBOJIOPOJIOB M MX MepepaboTka
Uroro no pazneny 26
Pasznea 3. Kuciopoacoaep:kamnue oprannieckue coeJUHEHUs
https://academy-
3.1 Cruptel. denon 6 0 0 PEHACACEILY

content.apkpro.ru/lesson/5439¢18b-




7440-4b61-bf84-c04fa471694f

https://academy-
14 0 1 content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90

39 AJ'ILI[el"I/II[LI. Kap6OHOBBIe KHUCJIOTHI.

CrnosxHbIe 3(UPBI

https://academy-
3.3 YrieBoasl 6 1 0 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

Hroro no pasaeny 26

Pa3znea 4. A3oTrconep:kaniue oprannyeckue coeJuHeHUus

https://academy-
4.1 AMUHBI. AMHUHOKHCIIOTEL. benku 6 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205£201b73¢

Uroro no pazneny 6

Paszgea S. BoicokomoJiekyJIsipHbIe COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 4 0 0 https://lesson.edu.ru/04/10

Uroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 2 2




11 KITIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/l P Konrpoubusie | IlpakTuyeckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbl padoThbl
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cHCTEMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /. 1. Menneneepa
1.2 XUMHUYECKUE PEaKLIUU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHIE BEIMECTRA. WHOTO0bpasHe 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB https://less
Htoro no pasneny 13 https:/lesson.edu.ru/04/10
Pa3nen 2. Heopranuveckasi Xumust
2.1 Mertanbl 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramis 1 https://lesson.edu.ru/04/10
2.3 CB3b HEOPTAHHHICCKHX H OPratiHeckiix 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazneny 17 https://lesson.edu.ru/04/10
Paszpnen 3. Xumus u xKu3Hb
3.1 XuMUsl ¥ )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




ITOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoauuecTBO 4acoB
Ne Hara DJIeKTPOHHBIE HU(PPOBBIE
Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
[IpenMeTr opraHuYeCKON XUMUH, 3.09.2023 https://academy-

1 €€ BOBHMKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYECHUE Sele-4e24-ac02-efb16fad9f6a
Teopust cTpoeHUsI OPraHUYECKUX 10.09 https://academy-

2 coennHeHnuit A. M. byrneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIC ITOJIOJKCHHS ab0e-4¢59-9dcf-20517ae4b52e
IIpencTaBnenue o 17.09

3 KJIaccu(UKAIIN OpPraHMYECKUX
u https://academy-
BCIICCTB. HOMCHKJIATYpa 1 N N nantant anlsra wi/laccan/TIEanNQQ
AJIKaHBI: COCTAB U CTPOCHUE 24.09 hutps:i‘academy-

4 ' . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHHI PAL ec23-473¢-b3d7-ed82fcaddd0?
MeTaH U 3TaH — MPOCTEHIIINE 110 hitps://academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-

NpEACTAaBUTCIIN aJIKAHOB

ec23-473¢c-b3d7-ed82fcaddd02




AIIKEeHBI: COCTaB " CTPOCHUCE,

8.10

https://academy-

6 . content.apkpro.ru/lesson/4038171e-
caoucTpa 4158-4bd1-ae98-18del cfh9399
DTHIIEH U MPOTIHIIEH — 15.10

7 . https://lesson.edu.ru/04/10
MPOCTEHIIIHE TTPEICTAaBUTEITH
[TpakTrueckas padota Ne 1. 22.10 https://academy-

8 «ITonyyenue sTriieHa U content.apkpro.ru/lesson/53¢d2379-
W3yYEHHUE E€r0 CBOMCTB) 2a45-43b1-9167-7ebcdaf03cel
Ankanuensl. Byraguen-1,3 u 5.11
MeTmiOyraguen-1,3. ITomydaenue

9 yran v https://lesson.edu.ru/04/10
CUHTCTHUYECKOTO KaydyKa
PE3UHBI
AJIKUHBL: COCTaB M 0COOEHHOCTH 12.11
CTPOCHHUS, TOMOJIOTHUECKHI PSII.

10 p . P https://lesson.edu.ru/04/10
Anetunes — npocTenimmn
MIPEJICTAaBUTENb ATKHHOB
Brrunciienus 1mo ypaBHEHHIO .l bups: conduww:

11 . P content.apkpro.ru/lesson/7dada027-
XUMHACCKOH peaKitiu 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH30I1 M TOTYOI 2611 Fiipassoiems

12 DEHbL: your. content.apkpro.ru/lesson/d86d7d00-

TOKCMYHOCTH apEHOB

d5b4-491d-aded-c3ddal9feefd




T'eneTnueckas cBsI3b

3.12

13 YHICBORIOPOZAOS, https://lesson.edu.rw/04/10
NpUHAIIEKAIIUX K PA3IHUHEIM
Kiaccam
[eHeTuueckas CBs3b 10.12
YIJIEBOIOPO/IOB,

14 MPUHAIECKAINX K PA3TUYHBIM https://lesson.edu.ru/04/10
Kjaccam

15 TpHpoHbIe HCTOUHMKH 1z https://lesson.edu.ru/04/10

YIJIEBOIOPOJIOB: IIPUPOIHBIN ra3
U TIOMyTHBIC HE(TIHBIC ra3bl;
HE(PTH U IPOTYKTHI €€
nepepaboTKu




IIpupoaHble ICTOYHUKN

16 YIJIEBOJIOPOOB H MOy THbIE 24.12 https://lesson.edu.ru/04/1
HeTsiHBIC Ta3bl, HEPTH U
IIPOLYKTHI €€ r1epepaldoTKu

17 Kontposeras pabora o ol https://lesson.edu.ru/04/10
pazaeny «YTJIeBOAOPOIbI»

IIpenenvHbIE OTHOATOMHBIE 21.01 https://academy-

18 CIIUPTHI: METAHOJ U 3TAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bopoponnas cBsizb 7440-4b61-bf84-c04fad71694f
MHOroaTroMHbI€ CIIUPTHI: Dt sniubomy

19 28.01 content.apkpro.ru/lesson/461aa9¢8-
ITHIICHTTIKOJIEL 1 THTCPHH c0ef-4827-a8e5-d12a0bedc826
@DeHOJI: CTPOEHUE MOJIEKYIIBI, https://academy-

20 (bU3UYECKHe U XUMUYECKHE 4.02 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHCHUE 7c¢51-4116-896¢e-10a2278b08f1
Anpperuapl: GopManbaerus u 11.02 Al

21 content.apkpro.ru/lesson/8664b319-
aUETANLACTH]L. ATCTOR 0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE TIPE/ICNIbHbBIE 18.02 https://academy-

22 KapOOHOBBIE KMCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYDaBbUHAS U VKCYCHAs 3438-4b57-a3ec-ba0f9fe63c0d
I[IpakTuueckas padora Ne 2. 25.02 hitps:/academy-

23 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KUCJIIOTBI) 386d-444a-8de3-7efba8b98cdb
CreapuHoBas ¥ 0JICMHOBAs 4.03

24 KHUCIIOTBI, KaK MPEJICTaBUTENN https://lesson.edu.ru/04/10

BBICIINX Kap6OHOBBIX KHUCJIOT




MpEbI1a KaK COJIA BBICIINX

11.03

25 KapOOHOBBIX KUCIOT, UX https://lesson.edu.ru/04/10
MOIOIIee ACHCTBHUE
CrnoxHble 3(hupbl KaKk 18.03
26 s —— https://academy-
P a content.apkpro.ru/lesson/71ac43{2-
KapOOHOBBIX KHCIOT. 20d4-4945-a0eb-1¢59cd5 f4dOf
Kupsl: runponns, 1.04
27 Y T — https://academy-
P ’ content.apkpro.ru/lesson/71ac43f2-
Ononorieckas pos 20d4-4945-a0ch-159¢d5f4d9f
JKHPOB
VrineBoasl: cocTas, 8.04
28 KnaccnuKanus https://academy-
N THHA. content.apkpro.ru/lesson/709ce43a-
Baeituie deb6-4281-963b-01d2¢212d4d0
MIPEACTABUTEINHN:
TJII0K03a, PPYKTO3a,
caxanosa
Kpaxman u nemintonosa 15.04
29 https://lesson.edu.ru/04/10

KaK MPUPOIHbIE
MOJIUMEPHI




KonTtponsHas pabora o

22.04

30 pasAcIy https://lesson.edu.ru/04/10
«Kucnopoxaconepxaiue
29.04 https://academy-
31 AMMHBI: METHJIAMHWH ¥ aHWJIUH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHCIIOTBI KaK 6.05
ambOoTepHbIE OpraHNYECKHe Dt snubemy
32 content.apkpro.ru/lesson/c2f2{3d7-
COCMMHEHH, HX bHONOrHecKoe 43d1-4873-ace0-78ca6009628
3gayeHue. [lenTuanl
benku xak npupoaHsie 13.05
33 BBICOKOMOJIEKYJISIPHBIE D oailons,
content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA 43d1-4873-ace0-78eca6009628
OCHOBHBIE  ITOHSATHSA 20.05 https://lesson.edu.ru/04/10
XUMHHU
34 BBICOKOMOJIEKYIISIPHBIX
COeIMHEHUN
35 OCHOBHBIE METOIbI CHHTE3A https://lesson.edu.ru/04/10

BBICOKOMOJICKYJISIPHBIX
coennuenni. Ilimactmaccel,
Kay4yyKH, BOJIOKHaA




OO0111e€ KOJIMYECTBO
9acoB IO TIporpamMmme

68







11 KIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Konrpoabusie | IlpakTuyeckue
n/m Bcero 6 5 H3ydeHusi  o0pa3oBaTejibHbIE
aboThI abdoThI
P P pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. 2.09

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas KOHPUTYpaIis aTOMOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas 9.09
cUcTeMa XUMUYECKuX 351eMeHToB JI. U.

2 . 1 0 0 https://lesson.edu.ru/04/10
MeHnpeneeBa, HX CBS3b C COBPEMEHHOM
TEeOopHe CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 16.09
XUMHYECKUX DJIEMEHTOB H UX
COCIIMHEHUH 10 TPYIaM U IEPUOJaM.

3 by P 1 0 0 https://lesson.edu.ru/04/10
3HaueHue NepruoUYECKOTO 3aKOHA U
CUCTEMbI XUMUYECKUX 31eMeHToB J1. 1.
MenneneeBa B pa3BUTUN HAYKU
CtpoeHue BelecTBa. XUMHUecKas CBS3b, 23.09

4 e€ BUJIbI; MEXaHU3MbI 00Pa30BAHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOU CBsI3U. BogopoiHas CBsI3b
BaneHTHOCTB. DJICKTPOOTPUIIATEIILHOCTD. 30.09
Crenenb okucienus. Bemecta

5 1 0 0 https://lesson.edu.ru/04/10
MOJICKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTpOEHUS
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. /.10

6 HcTrHHBIE U KOJIOMHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HoMEeHKIaTypa
HEOPraHU4eCcKUX COCTMHEHUH.

14

7 https://lesson.edu.ru/04/10
I'enernyeckas CBs3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB
Krnaccudukanus XuMHYECKUX peaklui B 21
HEOPraHWYeCKON U OpraHN4YeCKOn
XUMHH. 3aKOH COXPaHEHHsSI MacChl

8 https://lesson.edu.ru/04/10
BEIIECTB; 3aKOH COXpaHEHUs U
MIPEBPAIICHUS SHEPTHH TTPH XUMHUYICCKHX
peaKIusax

9 Cropocrs peaitun. Obpatumbie s https://lesson.edu.ru/04/10
peakiuu. XMMHYECKOe paBHOBECHE
[Mpaktuueckas pa6ota Ne 1. «Bnusaue 18.11

10 pa3IYHbIX (PAKTOPOB HA CKOPOCTH https://lesson.edu.ru/04/10
XUMHAYECKON PEaAKIIUN»
DNEKTPOIUTHYECKAs TUCCOLUALMSL. 25.11
[Tonsitre o Bomopoanom nokaszatene (pH)

11 pactBopa. Peakiinu HOHHOTO OOMEHa. https://lesson.edu.ru/04/10
I'mpponus opraHndeckux u
HEOPraHMYECKUX BEIIECTB
OKHUCIMTENEHO-BOCCTAHOBUTENIBHEIE 2.12

12 peakmuu. [ToHsiTHE 00 2IIEKTpOIM3E https://lesson.edu.ru/04/10
pacruiaBoB U PacTBOPOB coJieit

13 Kowntponsras padora o paszeny 712 https://lesson.edu.ru/04/10

«TCOpeTI/I‘{eCKI/Ie OCHOBBI XUMHUHN»




14

MeTtamsl, UX MOJI0KCHUE B
[Tepuoanueckoit cucTeMe XUMHUECKIX
anemeHToB JI. 1. Menjeneera u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01IHe

16.12

https://lesson.edu.ru/04/10




(I)I/I3I/I‘-IGCKI/IG CBOIMCTBAa METAJLJIOB

CrninaBbl METANIOB. DIEKTPOXUMHYECKHUt 23.12

15 . https://lesson.edu.ru/04/10
PSI HATIPSOKCHUN METAJIOB
XHUMHUYECKHE CBOMCTBA BaKHEUIITNX 13.01

16 METaJUIOB (HATPUH, KaJTui, KaabIui, https://lesson.edu.ru/04/10
MarHui, aJJlOMUHHAN) U UX COCTUHEHUN
XuMHUYECKHE CBOMCTBA IMHKA, JKeJle3a U 20.01

17 . H https://lesson.edu.ru/04/10
HUX COEOUHEHUN
XuMuuecKHe CBOMCTBA XpOMa, MEJIU U UX 27.01

18 . https://lesson.edu.ru/04/10
COEIMHEHUI
I[IpakTuueckas padora Ne 2. "Pemenue 3.02

19 JKCIIEPUMEHTAIbHBIX 3aJa4 10 TeME https://lesson.edu.ru/04/10
«Metamiaen"
Hemeramisl, HX ITOJ0KEHUE B 10.02
[Mepuoanveckoit cucTeMe XMMUYECKHX

20 https://lesson.edu.ru/04/10
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckue CBOMCTBA HEMETAIUIOB. 17.02

21 AmtoTponisi HEMETaUIOB (Ha IpUMEpPE https://lesson.edu.ru/04/10
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)
XUMUYECKHe CBOWCTBA raJIor€HOB, CEPBI 3.03

22 5 p https://lesson.edu.ru/04/10
U UX COCIUHEHNN
Xumuueckue cBoiicTsa a3ora, Gpocodpa u 10.03

23 . https://lesson.edu.ru/04/10
UX COEOUHEHMI
XuMudecKre cBOMCTBaA yriieponaa, 17.03

24 YHIepoa https://lesson.edu.ru/04/10

KpEMHUA U UX COCI[I/IHeHI/Iﬁ




25

[IpuMeHeHne BaXXKHENIINX HEMETAIIOB U
UX COCIMHEHUU

31.03

https://lesson.edu.ru/04/10




OG6o01eHNe U cUCTeMaTU3als 3HaHUN 7.04
o teme «Hemeramiely». Berancnenus no

26 . 1 0 0 https://lesson.edu.ru/04/10
YpaBHEHUSM XUMUUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKUAE PACUETHI
ITpakTnyeckas padota Ne 3. «Pemienue 14.04

27 SKCIIEPUMEHTAJIbHBIX 3aJ1a4 M0 TEME 1 0 1 https://lesson.edu.ru/04/10
"HemeTamanl"»
KonrponsHas paboTa o TeMam 21.04

28 1 1 0
«MeTtamiel» 1 «HeMeTamb
Heopranuueckue v opranndeckue 28.04

29 KucnoTel. Heoprannueckue u 1 0 0 https://lesson.edu.ru/04/10
OpraHUYECKUE OCHOBAHUS
AmMoTepHbIe HEOPTaHUYECKUE U 5.05

30 OPTAHHHACCIHE COCAMHCHIA. 1 0 0 https://lesson.edu.ru/04/10
['eHeTnveckast CBsI3b HEOPraHUUECKHUX U
OpraHUYECKUX BEIIECTB
Poinb xuMum B oOecrieueHuN 12.05
9KOJIOTUYECKOU, SHEPTreTUYECKON 1

31 . 1 0 0 https://lesson.edu.ru/04/10
MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU
MEIULIMHEI
[IpencraBienust 00 OOMIMX HAYIHBIX 19.05

32 MPUHIUIIAX TPOMBILICHHOTO TIOJIYYEHUS 1 0 0 https://lesson.edu.ru/04/10
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 0 0 https://lesson.edu.ru/04/10

34 XUMHS U 3I0POBBE YETOBEKA 1 0 0 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 14 ) 3
ITPOI'PAMME




YYEBHO-METO/JIUYECKOE OBECIEYEHUE
OBPA30OBATEJLHOTI'O MPOIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAAJIBI
TS YYEHUKA

Xumus, 10 xknace/ I'abpuensn O.C., Octpoymon WN.I'., Cnagkos C.A.,
AxknmonepHoe oomiectBo «M3narensctBo «lIpocsenienne»,2021 r
Xuwmws, 11 xkmace/ IN'abpuensia O.C., Octpoymos U.I'., Cnaakxos C.A.,
AxkrmonepHoe oomiectBo «M3narenscTBo «lIpocsemnienne»,2021r.

METOINYECKHUE MATEPHAJIBI IJISA YYUTEJIA

Xumusi(06a30BbITypOBeHbB ). Peanuzammst o0pa3oBaHus: METOIUYECKOE TTOCOOHE
st yuurens / Kasepuna A. A., [luuyruna

I''B.; mox pen.l'. B. [Imuyrunoi. M. : ®I'bHY «MHCcTUTYT CTpaTeruu pa3BuTus
obpazoBanust PAOy», 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru/rabochie-programmy



