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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepalabHON 00pa3oBaTENbHON MPOTPaMMbI CPETHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUI «CTpaTernu pa3BHTHUS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHUs, BOCIUTAHMS U pa3BUTHUS OOydalOIIMXCS CPEICTBAMHU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, MPHUCYIIUX TIIEJIOCTHOM CHCTEME XHUMHUYECKOTO O0O0pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpOAHON cpere. Peanusyercs xumMmuueckoe o0pa3oBaHre 00yUYaIOUIUXCsS Ha YPOBHE CPEAHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHOM )KU3HU OOLIECTBA, a TaKkKe ¢ y4ETOM O0IIuX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XUMUSl Kak HayKa CO3MJaTelbHas, Kak Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOT000pas3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMus» U «OO0Imas 1 HeopraHudeckas
XUMUsD» ¢(HOPMUPOBAHA B MPOrpaMMe M0 XMMHHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K W3Y4YEHHUIO



yuyeObHOTrO Martepuana u oOycJOBIeHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHYECKUX M JJIEKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEILECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs IEpBOHAYAILHBIC
MIPEJICTABJICHHS O XUMUYCCKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHUS B NpeaMeTe «XUMUsS» 0a30BOTO YPOBHS pPacCMaTPHUBACTCS
W3yYEHHBI Ha YPOBHE OCHOBHOTO 0O0mIero oO0pa3oBaHUS TEOPETUUYECKUH MaTepuanl M
(hbakTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckas XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaUEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3UIHM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUs, HWMEILIMMU
KyJIbTYpOJIOTUYECKAN W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMTOHUMAHHIO
B3aMMOCBSI3U XUMUHU C JPYTMMH HayKaMH, PacKphIBAIOT €€ pojb B TO3HABATEIBHOU U
MPaKTUYECKON JEesITeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPHUIIOKECHUA XMUMHH, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxkanue
yaeOHOro npenMera « XUMUs» JAHHOTO YPOBHS MU3Yy4EHHUSI OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
oOyyarouxcs MUPOBO33PEHUECKO OCHOBBI JJIsl OHUMaHUS (QUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl Mexkay HOBBIMU (JaKTaMU M TEOPETHUECKHMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mnmane pemenus 3amad BOCHHUTAHUS, Pa3BUTHUA M COLMANIM3ALMHU  OOYyJarOMIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPENEICHUIO COJEpPKaHUs U IOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHUpPOBaHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MPoOIeM, MOUCKa, aHAIN3a U
00paboTkn wHMOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XHUMUMU.

B nmpakTtuke npenojiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TakK U
HAa YpPOBHE cpenHero oOmiero o0pa3oBaHusi, TMPU  OINPEIEICHUH COJEp:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs TMpeaMeTa HaNpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOAMYECKOW TOYKM 3pEHUS TakKOM MOJIXO0I K
OTIPENICTICHUIO LIeJIEH U3YUYEHHUSI IPEIMETA SABIISIETCS BIIOJHE ONTPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHM LEIAMH W3Y4YEeHHs Mpeamera «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASITOTCS:

e (QopMUpOBaHHE CHCTEMBbl XHMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISAIONICH
€CTECTBEHHO-HAyYHON KApTUHBI MHUpPA, B OCHOBE KOTOPOU JieKaT KIIOUEBbIE MOHSTHS,
(yHIaMeHTalbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H



MOHMUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHWE M PAa3BUTHE NPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEIIECTB H
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX U IPHUOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKHX SBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTHUECKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHC YMEHUH U CIOCOOOB JIEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XHMHYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0Oe301acHOTrO
oOpalleHus C BEIeCTBAMH.

Hapsimy ¢ atuM, copepkarenbHas XapaKTEpPUCTUKA IIEJICH U 3a7ad U3Y4CHUs MpeaIMeTa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cucTeMe cpenHero ooOmiero oOpazoBaHusi. CerojHs B MpENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJICpKaHus OOydeHwus,
OPMEHTHUPOBAHHONM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3alIlny,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUH M NPUMEHEHUS WX B PeabHOU JKU3HH JUIS PEIICHUS
MPAKTUYECKUX 3a71a4.

B cBsI3M ¢ 3THM TpH H3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanranus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIONIETOCS  MUDA,
dbopMupOBaHNE WHTEIVIEKTYAIBHO pa3BUTOM JUYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITCILHOMY TMPHUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CHTYAIlUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopmupoBaHHEe y OOYYaIONMIUXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUEHHE Ui PA3JINYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poldiieM,
MOMCKa, aHanu3a W 00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dbopMHpOBaHHE U pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHMYECKON HANpaBlIEHHOCTU
XUMHHM, €€ BaXHOH PpOJIM B  pElIEHUH TJI00AIbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONBE30BAHNUS, TOMOJTHEHHUSI HEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJE U CBOEMY
3JI0POBBIO, @ TAaKXK€ MPUOOPETEHHS OIbITa UCIIOJIF30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mnpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI».

OO1ee yuCIIO YacoB, OTBEAEHHBIX IS M3y4EHHUS XHUMHH, HAa 0a30BOM YpPOBHE CpEIHEro
obmiero obpazoBanus, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemio), B 11
knacce — 34 vaca (1 gac B HeJento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAUYECHUE B MOIYYECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BELECTB MPU HarpeBaHuu (MJIaBjieHue, OOyrjauBaHuE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKHUH Psl. DTWIEH U MPONWIEH — MPOCTEHUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh AJTKUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE W XUMUYECKHE CBOWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[IpupoanHble UCTOYHUKH YTIIeBOAOpo0B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHUsI BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeANHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpPOEHHE MOJIEKYJbl, (U3NYECKME U XUMHUYEecKue cBoiicTBa. ToOKcHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHE CBOWCTBA (PEaKUMM OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHbIE DPEaKIUH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), MoyiyyeHHe U mnpuMeHeHue. (CreapuHOBas M OJEMHOBas KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBIeHHE, OpoKEHHE TJIIOKO3bl), HAxXO0XIEHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIpOJIn3, KayeCTBEHHAs peakius ¢ HoJoM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja Cc HOJOM), MpOBEIEHUE MPAKTUUYECKOW pabOThl: CBONCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcojep:Kalme oprannyeckne coeiMHeHusl.

AMUHOKUCIOTBI Kak aM(pOTepHblE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB: THIPOJIU3, JeHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLius U MOJTUKOH ICHCALIUS.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeameTHbie CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEPE3 HMCIOJIb30BAaHHWE KaK OOLIMX €CTECTBEHHO-HAY4HbIX NOHSATHM, TaKk U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHalW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTh, HAOIIOJCHNE, W3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHUYecKui dneMeHT. AtoM. Sapo aroma, HW30TOMBI. OJEKTpOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuomuueckass cucremMa Xumudeckux siaeMmeHToB [l U.
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH U JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. TNl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTHyeckass CBSI3b HEOPraHWYECKHX BEIECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUuyHBbIX (akTopoB. OOpaTHMbIE peakKIiIHu.
Xumuyeckoe paBHOBecue. DakTOpPbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHas, IEJI0OYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun, «llepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenpaeneeBay, u3ydeHHE
MOJIEJIE KPUCTAJUIMUECKUX pemEToK, HaOMI0eHHEe W OIHUCAaHWE JIEMOHCTPAI[MOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE ITEPOKCHAA BOJOPOJA B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJICHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKOW paboThl «BimsHUEe pasnuuHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxenne HemeraimioB B Ilepuoanueckodl CUCTEME XUMHUYECKHX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. DuU3MyYecKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢docdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AICKTPOHHBIX 000J0UeK aToMOB MeTayioB. OOmue
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJ1€30, ME/Tb) M UX COCTUHCHHM.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[ppuMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKClepUMEHTANIbHBIE METOJbl H3YYEHUS BEIIECTB M MX MPEeBpalICHUI: H3ydeHHE
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaOMIOJeHWe U ONHCAHHWE JEMOHCTPAMOHHBIX M JTAOOPATOPHBIX  OMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHUCIOT U LIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pazBuTuM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB U XUMHYECKHX
peaKkiuu.

[IpencraBnennss 00 OOMMX HAayYHBIX TPUHIHUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuaibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XUMUU B TOBCEAHEBHON KU3HU.

MexnpeaMmerHblie CBA3H.

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU U3y4CHHUH OOIIEH M HeOpPraHU4YeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,



TaK WU HNOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, dHEprus, macca, aToM, 3JE€KTPOH, MPOTOH, HEHUTPOH, HMOH, HU30TOI,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaliOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX Ppe3YyJlIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEYIOIINE COCTABIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJOTMYECKON KyJIbTypbl M CIIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJealaMd  POCCHUHCKOTO
rpaXJaHCKOTo 0O0IecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yAbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaxkaroT c(hOpMUPOBAHHOCTD
OMbITa TO3HABATEJIBHOM M MPAKTHUYECKON JESITEeIbHOCTH OOydYaloluXcs IO pealu3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOTIOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHATN3€ PA3IMYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K IpoOIeccy TBOPYECTBA B OOJIACTH TEOPHM M TMPAKTHUYECKOTO NPUMEHEHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

WHTEpeca M T03HABAaTEIbHBIX MOTHMBOB B TMOJIYYEHHMM M TMOCJIEIYIOUIEeM aHaju3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHHBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SIBJICHUSMH, W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOH JIEATEIHHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHUSA:

KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOM TPACKTOPHUU OOpa3oBaHUs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1eCO00Pa3HOro OTHOIIECHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MIPUPOIOIIOJIB30BAHNUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yus PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYPhI, OIBITa
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH W BAKHOU POJM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



00ecreyeHnn YCIOBHI yCHEITHOTO TPy/da U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKIOTO YieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUS AeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON EATEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeaMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAOIINE [[€JOCTHOCTh HAyYHOUM KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCael0BaHne, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApPYTrue);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CHOCOOHOCTh ~ OOy4aloOIIMXCS  MCIOJb30BaThb  OCBOEHHBbIE  MEXAUCUUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHne YHMBePCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY [1€HCTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACSITEIbHOCTU C TIOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMAaTPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XHMHUYECKOW peaklMd — TMpU pEelIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKLINH;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX CYXKJICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS M TIPOBEICHHS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIIMIO PA3TUYHBIX BUAOB W (OPM TIPEICTABICHUS, KPUTHYCCKU
OIICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTb;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJIF30BaHMS WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe C XUMHUYECKOMH
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBnageHHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJI¢ AHANOra W/WIA JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3eHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
HCCIIEIOBAHUM MyTEM COTJIACOBAHMSI TIO3UIIMIA B X07e 00CYX/IeHUs 1 0OMeHa MHEHHSIMH.

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeajgaraeMblii aaropuT™ ACWCTBUI MPH BHINIOJHEHUHM Y4EOHBIX U HCCIIEIOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE caMoOaHajiu3a U
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJM XMMHUHU B TO3HAHUM SBJICHUN NPHUPOIBI, B (HOPMUPOBAHUH
MBIIUICHUS! W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOW XMMHMYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIINE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpam€éHHas), MOJIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
GbyHKIMOHATBHAS TPYININA, pPAJAUKal, H30MEPHs, W30MEphbl, TOMOJIOTHYECKUH psill, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUIECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHS MacChl BEHIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M 0€30TIaCHOM MCIIOJIb30BAHNN BaXKHEHIIINX OPraHUIECKUX BEUIECTB B OBITY
Y TIPAaKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTaHABINBATh
WX B3aMMOCBSI3b, HCIIOJIF30BaTh COOTBETCTBYIONINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHUS U
MPEBPAIICHUNA OPTaHUYECKUX COCTMHEHUN;

C(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHUYECKHX PEAKIHNU, W3TOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YrneBonopoJpl, KHUCJIOPOA M  A30TCOJEpXAalllhe COCAMHEHUS, BBICOKOMOJIEKYJISPHbIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUJICH, JSTHJICHIJIMKOJb, TIUUEPUH, (QEeHod, (GopManbAeruj, aleTalbIerus, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHMsSI MPHUMEHATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHu4ecKHX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCJIOTHI, TJIIOKO3a, KpaxMal, LEeJUIoI03a, AaMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXAY HMUMM YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MNEPepabOTKH M MPAKTUUECKOEe MpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKLIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIIUHN);



c(OpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUU
(mabnroseHre, W3MEpPEHUE, OSKCIEPUMEHT, MOJICIUPOBAHNE), UCIHOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
nmabopaTopHBIM 000PYIOBAHKUEM, a TAK)KE MTPaBHIIA OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHYECKUH JKCIICPUMEHT
(TIpeBpallieHsi OpraHUYECKUX BEIECTB MPH HArpEeBaHHUM, MOJYYCHHE ITHJICHA U HU3YUYEHHUE €T0
CBOWCTB, KAUECTBCHHBIC PEAKIMH OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [BETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu OOpaIlleHUH C BEMIECTBAaMHU U Ja0OPaTOPHBIM 000PYTOBAHUEM, TIPEACTABIIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopmMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeJICTBAa MaccOBOM MHpopMaluu, IHTepHET U apyrux);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOHM MAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXaloIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
OTNpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
npuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPETHOTO BO3IEHCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAX MMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins s 3anmucu xumuueckux Gopmys.

11 KJIACC

IIpeameTHble pe3yabTaThl 0CBOeHHMsi Kypca «OOmas W HEOpPraHWYecKas XUMUSD)
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIIONICH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (OPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IeKTpOHHBIE OpOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METANIMYECKAas, BOJOPOIHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIMTHUYECKAS] AUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JJEKTPOJIUTUYECKOM Aucconmanuu, nepuoanueckun 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUS SHEPIHUU NPHU XUMUUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE [OHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHHH,
(hakTONIOrMYeCKHUe CBEJICHUSI O CBOWMCTBAX, COCTaBe, MOJYYCHHH M OE30MMaCHOM HUCIOJIb30BAHHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONKCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHMUI;

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHHUYECKUX BEHICCTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMMaK, raméHas W3BECTb, Herali€Has W3BECTb, NUThEBAs COJA, MUPUT U
JApyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCIMHEHHUSAX, TUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpMHUPOBAHHOCTh ~YMEHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MeHzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYEeCKMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHHS KIacCU(DUUUPOBATh XMMHUYECKHE PEAKIUU M0 PA3IUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J3(PQeKTy peakuuu,
W3MEHEHHUIO CTETEHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHs PEAKIUil Pa3IUYHbBIX TUIIOB, MOJIHBIE
U COKpalll€HHBbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM pPeakiMu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOIECCHl, JIeKaIlue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHHUS! CEpHON KHCIOThI, aMMHaKa, a Takke c(OpMHUPOBAHHOCTh
npejcTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpobiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJS BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPH XUMHUYECKHX
peakimax, Macchl BellecTBAa MM 00BbEMA Tra30B MO HM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHU S SHEPTHU;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH W BBIMOJHITh XUMHYCCKHHA OKCIECPUMEHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KAaTalM3aTopa, OMPEACTICHHUE CpPEeIbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIMH, PEaKklUd HOHHOTO OOMEHAa, KauyeCTBCHHBIC PEAKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIBHBIX
3amaq mo temaMm «Metawmey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PY0BAHUEM, TP EACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuii U GopMYITHUPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOW KOMMYHHKAIMH, VHTEepHET u
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHUH COONIOAATH TpaBWia HSKOJOTHYECKH IIEJIeCO00pa3sHOTo
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY)KaroIeH TPUPOJTHON Cpelibl, 0CO3HABATh OTMACHOCTH BO3JICHCTBUS HA JKHBBIC OPTaHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAas cMbICT Tokasarens [1JIK, moscHATs Ha mpuMepax CITIOCOOBI
YMEHBIIICHUS U IPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
. bubmuorexa [JOK
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrI€BOIOPOAbI — aIKaHbI 2 bubamorexa LOK
' pel e HOPOA https://myschool.edu.ru/
59 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnnoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2
P A HOPOR https://myschool.edu.ru/
54 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1 bubnunoreka [JOK
' HX mepepadboTKa https://myschool.edu.ru/
Utoro mno pazneny 13
Pazpnen 3. Kucsiopoacoaep:xamnue opranu4eckue coeAUHEHNs
bu6mmoreka [JOK
3.1 Crnuptsl. Genoun 3
P https://myschool.edu.ru/
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1 bu6mmoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Crnoxnble 3¢upsl

https://myschool.edu.ru

bu6mmoreka [{OK

33 YICBOET 3 https://myschool.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa HOK

https://myschool.edu.ru/

Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 ITnactmaccer. Kayayku. Bomokaa 2 ft?rfsﬂlpll ;f/?(:ﬁogl(.)e};u.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KoaudecTBo 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabusbie | IpakTuyeckue | (undposbie)
NMPOrpaMMbl Bcero
padoTsI padoThI odpa3oBaTejibHbIE
pecypchl
Pasznea 1. Teopernueckne 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH Butmorexa [IOK
11 n [lepnoanueckas cucteMma XUMUYECKUX 3 .
https://myschool.edu.ru/
anemeHToB JI. 1. Meneneera
Crpoenue BeniectBa. MHOTOOOpasue bubnuoreka [IOK
1.2 4
BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XHMHYECKHE PeaKuu 6 . 1 https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Meraznet 6 1 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeranmet ; 1 1 https://myschool.edu.ru/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX bubnuoreka [JOK
2.3 2 ,
BEIIECTB https://myschool.edu.ru/
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
bubmuoreka [JOK
5.1 KUMHS M KHSHD 4 https://myschool.edu.ru/
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* ["'abpuensn O.C. Xumus: 10 xacc: 6a30Bbiii ypoBeHb: yueObnuk / O.C. 'abpuensn, N.T.
Octpoymos, C.A. CnankoB. - Mocksa: [Ipocsemenue, 2023
*['abpuensia O.C. Xumus: 11 xnacc: 6a30Bbiii ypoBeHb: yueonuk / O.C. 'abpuensn, W.T.
Octpoymos, C.A. CrnankoB. - Mocksa: IIpocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

* Vpoxu xumuu B 10 kiacce. ba3zoseiit ypoBens. Meroanueckoe nocodue O. C. ["abpuernsi,
N. T. Octpoymos, C. A. Cnaaxos, uznarenbctBo «lIpocsemienney
* Ypoku xumuu B 11 kmacce. bazoBsiit yposenb. Metoanueckoe nocooue O. C. ['abpuensi,
N. T'. Octpoymos, C. A. Cnankos, uzaarenbctBo «IIpocsemnienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

* ®I'UC «Mos mikoaa» bubmnoreka 3aekTpoHHBIX ypokoB  https://myschool.edu.ru/
* Poccuiickas snekrponHnas mkosa https://resh.edu.ru

* OI'BHY «MucTUTYyT cTpaTeruu pa3Butus 00pasoBanusi Poccuiickoii akaieMun

oOpazoBaHus». BuptyanbHbie 1a00paTOpHBIE U TPAKTHYECKUE PAOOTHI

https://content.edsoo.ru/lab/.

* Beepoccwuiickas onmmIraa mkoJsHHKOB Mo xuMuun http://chem.rusolymp.ru

» Opranuyeckasi XuMUs: JIEKTPOHHBIN YIeOHUK JJIs1 CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru

* Equnas xomteknus mudpoBeix 00pa3oBaTebHbIX pecypcoB  http://school-ollection.edu.ru

» OeniepaabHBIA HEHTP HHPOPMALIHOHHO-00pa3oBareIbHEIX pecypcoB http://fcior.edu.ru

« AJIXMUMMUK: caiit JI.}O. Anuk6eposoii http://www alhimik.ru

* ®I'BHY «®UIIN» http://www.hij.ru

* baHK 3J1eKTpOHHBIX 3aJaHUI 110 OIIEHKE (PYHKIIMOHAIBHOW IPAMOTHOCTH Ha MOpTae

«Poccuiickas sneKTpoHHas mKoiaa»  https://fg.resh.edu.ru



https://resh.edu.ru/
https://content.edsoo.ru/lab/
http://www.chemistry.ssu.samara.ru/
http://school-ollection.edu.ru/
http://fcior.edu.ru/
http://www.hij.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/

