


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepannny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHOM crangapre COO, ¢ yuérom KoHmenuuu mpenojaBanus ydeOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit @enepanuu, peatn3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxkenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IEJeH, COJEp’KaHUs, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peaTH3aldyd Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX TIEJIOCTHONH CHCTEME XHMHUYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPhI
YeJI0BeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 0O0YYarOLIMXCS HA YPOBHE CPEAHEro
obmero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOI'O OIpeneNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKH HAyKH XUMHH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U NPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OoO0Iero
obOpazoBanus B Poccuiickoii deaepanum.

XuMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHbBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €IWHCTBE IMPUPObI U YeIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOM KyJIbTYpbl, HEOOXOJAWMBIM YCIOBHEM YCHEIIHOTO Tpyxa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, HJHEPreTHYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJrOTOBKY OOy4arommuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJIOJDKEHHUsT 00pa30BaHuUs B pa3IMYHbIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKIIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndecko xumuu. @OpMUPOBaHUE JAHHON CUCTEMBI 3HAHMM
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas Xxumus» U «O0mmas 1 Heopranmdeckas
XUMHES» COPMHUPOBAHA B TPOTpaMMeE IO XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yICHHIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COCIMHEHMH. B Kypce opraHnuecko XUMHUU TMOJTY4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIN Y.

[lox HOBBIM Yrjom 3peHus B NpeaMeTe «XuMus» 0a3z0BOro ypoBHS paccMaTpHUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMUs» O0yJaromMMCs TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, 4 TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 w11  KiaccoB 3yeMeHTaMM  COJACPKAHUS, HMEIOIIUMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl NOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoMm coxaepxanue
yueOHoro npeamMera « XUMUsD JaHHOTO YPOBHS H3y4YCHHs] OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN MMYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaoT (HOpPMHUpPOBaHHE YHHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JACSITEIFHOCTH: peIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
o0paboTku UWHPOpMAIHK, HEOOXOMUMBIX JUIsI NPUOOPETEHHs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHMUHU.

B mpakTuke npenoiaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  ONPENEICHUH COJEpKaTeIbHOU
XapaKTEepPUCTUKU LEeJeH H3y4eHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU



TPaIUIIMOHHO Tpu3HAETCss (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKH Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOW JEeATETbHOCTH YEJIOBEKa M KakK OJHOI0 W3
KOMIIOHEHTOB MMpPOBOH KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHHUSI TIPEIMETa SABJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMHM IEISIMH W3Y4YCHHS MpeaMmera «XuMUsh» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIE MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

e (¢dopMHUpPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX pPEeaKINil, HEOOXOTUMBIX JIsi TPUOOPETEHHUSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON 1
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOMIOJEHUEM W
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBuil Oe3011acHOrOo
00OpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHas XapaKTepUCTHKA TeJIed W 3a7a4 U3y4eHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpa3oBanus. CeromHs B TPEMNOJAaBaHUM XWMHUU B OOJIBIICH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJepkaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa 0OIIe00pa30BaTeabHON  OpraHu3allvy,
BJIQJICIONIEr0 HE HA0OpOM 3HAaHWM, a (YHKIIMOHAIBHOM T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOMN KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpu M3ydeHMM TMpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXCsli K  YCIOBUSAM JIMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMmupoBaHre Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHu3M 4YeJIOBEKa U MPUPOJHYIO CPENY;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl TIOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJICpXKaHUs;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOMOATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAaHUPOBAHUU U NMPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTAaHUE Yy OOyJarommxcsi yOSKAEHHOCTHM B TyMaHHUCTHUYECKOW HAINpPaBICHHOCTU
XUMUHM, €€ BAXHOW pOMM B  PpEIIEHUH TJIOOANBHBIX MPOOJIeM  palMOHAIBLHOTO
MMpUPOAOIIOJIb30BaHMs, IIOIMOJHCHUA SHCPIreTUYCCKUX PECYpPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEKHOTO OTHOMICHUS K TPUPOJAE U CBOEMY
300POBbBIO, @ TAKIKC HpI/IO6peT€HI/I$[ OIIbITa MCIIOJIE30BAHUS TMOJTYYCHHBIX 3HAHUU IJId TPpUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyaluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMpEaAMCETBD?.

OO1mee 4uCIIO YacoB, OTBEACHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapisieT 68 yacos: B 11 kimacce — 34 yaca (1 gac B Hezienio).

IIVIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYyYaroIIMMUCS
MpOrpaMM cpesHero olmiero oopazoBaHus (JINYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM Ui pa3pabOTKU IJIAHUPYEMBIX pe3ylIbTaTOB OCBOCHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcCTBUM C CHUCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYypEe JUYHOCTHBIX
pe3yiabTaTOB OCBOEHMsI IpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro ooOuero oOpa3oBaHMs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaXKTAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEJIEHUIO;

HaJIn4Me MOTUBALUH K 00yUEHHIO;

LIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPAAULIUN 0a30BOM HAYKU XUMUM;

TOTOBHOCTb M CHOCOOHOCTh OOy4aroIuxcs PyKOBOJCTBOBATbCS B CBOEH JEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIUMH LEJOCTHOW CHUCTEME XUMHUYECKOTO
0o0paszoBaHUs;

HaJIMYME NPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH JKU3HEHHbBIE IJIaHbI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS INpeaMeTa «XHMHsS» JIOCTUralTCd B €IUHCTBE
y4yeOHOIl M BOCHUTATEIbHON JEATEIILHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMM M HJeajJaMH POCCUICKOro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOILECTBE HOPMaMU U IpPaBUJIaMU IIOBEJCHHS,
CMOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYaIOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTH
ONbITa MO3HABATEIbHON M TPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS .

0CO3HaHMS 00YYaIONIMMHCS CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sS3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MIPEJICTABICHUS] O COLMAJIbHBIX HOPMAax M IpaBWIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITEILHOCTH MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO3HABATENBHBIX 33124, BEITIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YIeOHOU JEATEIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPHYECKOMY W HAYYHOMY HACIEAHIO OTECUECTBEHHOMU
XUMHHU,

YBOKEHHS K IPOIIECCY TBOPUYECTBA B O0JACTH TCOPUU M IMPAKTHYCCKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTVDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOUCKOB, IOCTOSTHHOTO TPY/Ia YIEHBIX H MMPAKTUKOB;

WHTEpeca ¥ I[03HABATSIIBHBIX MOTHBOB B TMIOJIYyYCHUH H TOCIEAYIONIEM aHaJIHM3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HAa MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IMOBEJCHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs TICHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

coOIO/IeHNsT TPaBWJI OE30IMMaCHOTO OOpaIlleHusT C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
YKWU3HU U B TPYIOBOM JIEATEIHLHOCTH;

MOHMMAaHMs IICHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HENPHUATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHUE€ B PEIICHWH IPAKTUYECKUX 3aJad COIHMAIBHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpPUU OOpa30BaHUA,
Oyayuieit mpodeccuu U peaau3anui COOCTBEHHBIX JKM3HEHHBIX MIAHOB C YYETOM JMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI00aHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbI;

OCO3HaHHS HEOOXOAMMOCTHU HCIIOB30BAHUS JOCTHKEHUN XUMHH IS PEUISHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;



AKTUBHOTO HENPUATHUS JICWCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOLIEW MPHUPOIHOW CpeEne,
YMEHHUsI MPOTHO3MPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEAIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yus PA3BUTOrO SKOJOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KyJbTYphl, OIbITA
NEATENBHOCTH  JKOJOTHYECKOM HAIpPAaBICHHOCTH, YMEHUs PpPYKOBOJCTBOBATbCS HMH B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLUAIBHON MTPAKTHKE, CHOCOOHOCTH U YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPaKTUKU;

MOHUMaHMs cHenupUKd XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKaIOLIEM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHUM INPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny TpodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XMUMHUH JJIs COBPEMEHHOM LMBUIM3ALUU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpbI, PEHICHUH TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYecKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyia M SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAaHUS,
UCIOJb3yEeMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4YaeMble 3HAHUS AT
aHaIM3a U OOBSACHEHHUs SIBJICHUI OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aK/IIOUCHHSI HA OCHOBE HAyUHBIX (DAKTOB M MMEIOLINXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs PELICHUs NTpooieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OO0pa30BaHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuuyHbiXx chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeaqMeTHble pe3yJbTaThl OCBOEHHUS YYEOHOro IpeaMera «XUMHUs» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MeXnpeaMeTHbIe) 00LeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOUM KapTHHBI MUpa
U creny@uKy METOJI0B MO3HAHUS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTeMa, Hay4yHbIH (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeIOBaHUEe, HAOII0IeHUEe, N3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

YHUBEpcaJbHbIE  y4eOHble  JeificTBUs  (TIO3HABaTeJbHBIE, KOMMYHUKaTHBHBIE,
perynasTuBHbIE), obOecreunBarone (GopMupoBaHHe (QYHKIHMOHATBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yYaromuxcs;



CIOCOOHOCTh  OOYYAIOIIMXCSl  HCIIOJIb30BaTh ~ OCBOCHHBIE  MEXIMCLUUILUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHMS W YHHUBEpPCAIbHbIE y4eOHbIE ICHUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHUKE.

MertamnpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

OgJaieHne YHUBEPCATbHBIMYU Y4eOHbIMU NO3HABATEIbHBIMH eCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITEIbHO  (POPMYIUPOBAaTh M AaKTYaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeNeNATh LEeNH MACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX JTOCTHIKCHUS,
COOTHOCHTB PE3YJIbTATHI ICSATEIILHOCTH C MOCTABICHHBIMHU EJISIMHU;

WCIIONb30BaTh TPH OCBOCHHHM 3HAHWHA MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble TPHU3HAKH TOHATHH ¥ YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHUE MOHITHS ISl OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KJIACCH(PHUKALINN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh IPUIHHHO-CJIC/ICTBEHHBIEC CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOWThH JIOTUYECKHE pACCYKIeHHsI (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUAX, (HOPMYIHPOBATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSATH B TpOIecce MO3HAHMS, UCIOIb3yeMble B XUMUH CHMBOJMYECKHE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITLHBIE IPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XUMuYeckas (QopMmysia, YypaBHEHME XUMHUYECKOM peakuuu — TpU pPELICHUH Y4eOHBIX
[I03HABATENbHBIX M NPAKTUYECKUX 3a/a4, NMPUMEHATh Ha3BaHHbIC MOJEIbHBIC MPEACTaBICHUS
IUIs1 BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BELECTB U XUMUYECKUX PEAKLIUN.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIeTh OCHOBaMHU METOJIOB HayYHOT'O IIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINM;

¢dopMynupoBaTh eI M 3aJauyd  MCCIEIOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSTEJIBHO C(POPMYIUPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUSI U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUH;

BJIaJIeTh HAaBBIKAMU CaMOCTOSTENIBHOIO IIJJAHUPOBAHUS M TIPOBEJIEHHS] YYEHHYECKUX
JKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOJI0AaTh 32 XOJOM IIPOIecca, CaMOCTOSITENLHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTb O0O0O0OIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEIOBAHUSA, COCTABIATh 00OOCHOBAHHBIN OTYET O MPOJAEIAHHOM
pabore;

puoOpeTaTh ONBIT YYEHWYECKOW MCCIIEOBATEIbCKON U HPOEKTHOM JesTelIbHOCTH,
IPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JINYHbIX METOJ0B MIO3HAHUSL.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B  Pa3IMYHBIX HCTOYHHMKAX HWHPOpMaUMU (HAY4YHO-TOMYJIspHAs
JuTepatypa XMMHYECKOTO COJiepXaHMs, CIpaBouHble TmocoOusi, pecypcbl HHTepHera),
aHAJTM3UpPOBaTh MH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpPM MpeaCTaBICHHs, KPUTHUECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(dbopMynHUpoBaTh 3alpochl U NPUMEHATh DPA3IUYHBIE METOJbl IpPU TOUCKE M OTOOpe
nHpopMaluy, He0OXOMMOI [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCIOJB30BaHHUsS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMY MpeacTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHe);



UCIONb30BaTh HAYYHBIH S3bIK B KayeCTBE CpEACTBA TNpU pPadOTE C XUMHUYECKOH
uHbopMalMell: NPUMEHATh MEXIpeAMETHbIe ((U3NYecKue M MaTeMaTHYeCKUe) 3HAKU H
CHMBOJIBI, POpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HAIJISIAHOCTH.

OgBiajeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXIaeMOU TeMbl B XOJ€ JHAajora W/Win JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3EHTAIMEl pe3yabTaTOB IO3HABATEIbHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peaninzanuu y4eOHOTO MpoeKkTa M (HOpMyIUpOBATh BBIBOJBI MO pe3yJabTaTaM IMpPOBEAEHHBIX
HCCIIEIOBAaHUI IMyTEM COTJIACOBaHMSI MO3ULIMHI B X0/1€ 00CYKIEHUS 1 0OMEHa MHEHUSIMH.

OgyajeHHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATENbHYIO JIEATEIbHOCTD,
ompezenss e€ UeNMu U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuTM ACWCTBUM MPHU BBIMIOJHEHUH YY4E€OHBIX M HCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM MOTyYeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEW JESATENIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOILIEHKHU.

IMPEAMETHBIE PE3YJIbTATBI
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHYECKOW COCTaBIIIONICH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B IO3HAHUM SBJICHUN NpUPOABI, B (OPMHUPOBAHUHU
MBIIIUICHHSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3JI0pOBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroIiue
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- BIIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBS3b (KOBAJICHTHAs, WOHHAs, METa/NIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMYECKass  peIIETKa, THUIBl XUMHYECKUX  pEaKIuid, pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAsT TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUYECKON  peakIHH, XHUMHYECKOE paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
JJIEKTPOJUTUYECKOM Aucconmanuu, nepuoanueckun 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JIeKalllMe B OCHOBE [IOHUMAHUS MNPUYUHHOCTM M CHUCTEMHOCTH XUMMUYECKUX SBIICHMH,
(akToNOrNUecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM MEATEIHHOCTH YEIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIE MPU3HAKK MOHSATHH, yCTaHABINBAThH
X B3aMMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOIIUE MOHATHS IPU ONMKMCAHUU HEOPTraHUYECKHUX
BEIIECTB U UX MPEBPALLECHUN;



c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IJISi COCTABIICHHS
dopMyn BeIIeCTB U YpaBHEHMH XMMHUYECKUX PEAKLIUH, CHCTEeMATHYECKyI0 HOMEHKIATYpy
(IUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,
YIJIEKUCIIBIN ra3, aMMUaK, TaméHas M3BECThb, HEram€éHash M3BECTb, NHUTHbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHH OMPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAINIMYECKOH pEIIETKHM KOHKPETHOTO
BEIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVNHEHU;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BEILLECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoOelMHEeHUH (IpoCThie BEUIECTBA — METAJLJIbI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHMUS, KUCIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudeckoil cucteMbl XuMU4YeCKnX 31eMeHToB JI. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHATh 3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB XMMHMYECKHX OJJIEMEHTOB U HUX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHYECKHX 351eMeHToB 1. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB pPa3IMYHBIX KIACCOB, IMOATBEPKIaTh CYHIECTBOBAaHUE
TCHETHYECKOM CBA3M MEXJAYy HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCTh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3JINYHBIM
IpU3HAKaM (YUCIly M COCTaBy pEarupyroulMX BEIIECTB, TEIIOBOMY 3((eKTy peakuum,
M3MEHEHMIO CTEIIeHEH OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOIO OOMEHa, YUUThIBAsl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuy UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH PpEAKLMH, MOATBEP)KJIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHUCIHUTEIIbHO-BOCCTAaHOBUTEIBHBIX
peakuuii HoCPeICTBOM COCTAaBJIEHH SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUMT;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3jaerictBus (mpunnun Jle [atense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTb XHUMHMUYECKHE IPOIECCHl, JeKallue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYE€HUSI CEpHOM KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npeJcTaBIeHU 00 OOIMMX HAyYHBIX NMPUHIMIAX U IKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHH IPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peakimax, Macchl BellecTBAa MM 00BbEMA Tra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHBIM 000PYIOBaHUEM, a TAK)KE MPaBHIIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PAaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHHe mepoKcHaa BOAOpPOJa B IPHUCYTCTBUM KaTalau3aTopa, OIpEeAEICHUE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, Peaklud HOHHOTO OOMEHa, KAa4eCTBCHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPHUMEHTATBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHJIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, ITPEJICTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii U GOopMYyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIMH, VHTEpHET W
IPYTHX);

cOpMHUPOBAHHOCTh YMEHMH COOMIOJaTh IMpaBWJIa HKOJOTHYECKH I€J1ecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 370POBBS U
OKpYXaloIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
oTnpeneNEHHBIX BEMIECTB, MOHMUMAas cMbIci nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEIOTBPALLICHHS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYaroIIMXCs: YMEHHE WCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmys.

COJEPKXAHUE YYEBHOI'O IIPEIMETA
11 KJIACC
OBHIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKA.
DHepreTHYecKue YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeieneHus ICKTPOHOB M0 OPOMTAIIM B aToMax 3JIEMEHTOB INEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproanyeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa u Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
aneMeHTOB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyInaMm U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMoJIApHas U TOJNSpHAas, MOHHAsA, MeTajuihyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJIECHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIH U JTOHOPHO-aKIEeNTOPHBIN). BomoponHas cBs3b. BaneHTHOCTH.
DneKkTpooTpUulaTebHOCTh. CTeneHnb okuciieHrs. oHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[TonsiTue o nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas 101t
BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHumueckux coeauHeHui. HoMmeHkiatypa HEOpraHMYECKUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kjiaccam.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekTponuTudeckas auccoruaiys. CuibHble W cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IEIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIIECHUN: JEMOHCTpPAILIHS
tabmun «llepuommueckas cuctema xumuyeckux siaeMeHToB J[. M. MenneneeBa», u3ydeHHe
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
ONpEEICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAWKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUYEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCTOJb30BAHUEM TTOHATHS «MACCOBAsl 10JI BELIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoauueckoil  cucTeEME XMMHUYECKUX
anemenToB JI. M. MeHnneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJJIOTPOITUS HEMETAIUIOB (Ha IPUMEPE KKCI0poaa, cepsl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaKHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxkenne metamioB B [lepuoauyeckoil cucteMe XMMUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JICKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OOmue
¢u3udeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHIIMX METALIOB (HATpPHWM, Kalul, KalbI[MH, MarHum,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue criocoObl Moay4YeHust MeTasuioB. [IpuMeHneHne MeTamioB B OBITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3y4EHUE
KoJulekinu «MeTamipl M CIJIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJIeHUE W  ONHCAaHHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peakly Ha KaTUOHBI METAJIIIOB).

PacuérHbie 3amaun.

Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce win 00BEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00BEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.



XuMHUSA U KU3Hb

Ponp xumuu B 06ecriedeHHH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAax IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.

[IpencraBinernst 00 OOMMX HAYYHBIX TNPUHIUINAX [POMBIIUICHHOTO IMOJY4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMATEPHUAIIbI, OPraHUICCKHE U MUHEPATBHBIC yI0OpEHUSI.

XUMHUS U 3I0POBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENApaTOB,
npaBuiia 6€30TaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3ydeHUH 00IIel U HEOPraHU4YeCKONH XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTeCTBEHHO-HAyYHBIC TOHATHS: HAaY4YHBIM (aKT, TUNOTE3a, 3aKOH, TEOpHS,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOITIOJECHUE,  DKCIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

duszuKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaavoaKTUBHOCTh, MOJIEKYJa, SHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE MTOPObI, MOJIE3HBIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBIIIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJICHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETUYECKHX
MpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 -A KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kontpousbnbie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atomoB. [leproanueckuil 3aK0H
11 u [lepnoanueckas cuctemMma XUMHUYECKUX 3
anemenToB JI. . Menaeneera

19 Crtpoenue BemiectBa. MHOTOOOpasue 4

' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1

Hroro mo pazgeny 13

Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Mertamibt
2.2 Hemeramnbl 1
53 CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX 5

' BEILlECTB

Utoro no pazneny 17

Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4

Wroro no pazgeny 4

OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3
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Kpurepun u HOpMBI OLIEHUBAHMS PE3yAbTATOB Y4YEOHOW MAEATEIHHOCTH Y4YaIIMXCS Ha
ypoBHE oOCHOBHOro oomero B coorBerctBuM ¢ PI'OC. Ilpumensercs TpaIulUMOHHAS
(oTmMeTouHa) yeTbIpexOarubHas («5», «4y», «3», «2») cuctemMa HU(POBBIX OTMETOK.

YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIbLI U1 YUEHUKA

Yueonuk «Xumus 11 xknace», 'abpuensa O.C., Octpoymos N.I'., Ciagkos C.A.,
AO «M3parensctBo «lIpocBemniennem».
METO/JNYECKUE MATEPUAIJIbBI JIJI5s1 YUUTEJLA

Yyeonuk «Xumus 11 xknacey, ['abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AO «M3parensctBo «lIpocBemnienuem.

HHUDPOBBIE OBPA3BOBATEJIbHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
bubanoreka IJOK https://m.edsoo.ru/

) https://www.yaklass.ru/p/

2) https://urok.apkpro.ru/
3) https://resh.edu.ru/



https://www.yaklass.ru/p/
https://urok.apkpro.ru/?ysclid=lo65x9amtz170589010

IHOYPOYHOE IIVIAHUPOBAHHUE

11 - A KJIACC
N Jlara KoJn4ecTBO 4acoB
I /;1 I daxr Tema ypoka Beero Kourpoabubie | IIpakrnyeckue
padoThI padoThI
1 XUMHYECKUH 351eMEHT. ATOM. DJIEKTPOHHAsl KOH(UTypalysi aTOMOB 1
[Tepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX
2 anemeHToB /JI. 1. MenpeneeBa, uX CBSI3b C COBPEMEHHOM TEOpUEH 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M MX
3 COCIMHEHUH TI0 TPYIIaM U MepruoJaM. 3HaueHUe IEPUOTUNIECKOTO 3aKOHA 1
U CHUCTEMBI XUMUYeCKuX 351eMeHTOB /.. MeHnneneeBa B pa3BUTHH HAyKU
4 Crpoenue BelecTBa. XUMUYECKAs CBSI3b, €€ BUbI, MEXAHU3MBbI 1
00pa3zoBaHUs KOBAJICHTHOW CBsI3H. BomopoaHas cBs3b
5 BanentHocth. DnekTpooTpunateabHOCTh. CTeneHs OKUcieHus. BemecTa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [Tonsitue o gucnepcHeIx cucteMax. ICTUHHBIE U KOJUIOUAHBIE PACTBOPBI. 1
MaccoBas 107151 BEILIECTBA B pacTBOPE
7 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUM. 1
I'enernueckas cBsi3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHBIX KJIACCOB
Knaccudukanus XuMuuecKuX peakiiuii B HEOPraHUIeCKON 1
8 OPraHM4eCcKOM XUMHH. 3aKOH COXPAHEHUSI MacChl BEIIECTB; 3aKOH 1
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TPU XUMUUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHUECKOE PaBHOBECHE 1
10 [IpakTuueckas pabora Ne 1. «BiusiHue pa3nudHbIX (aKTOPOB HA CKOPOCTh 1 1
XUMUYECKON PeaKum»




QHGKTPOJH/ITI/I‘-IGCKEUI nucconuanus. Iloasrue o BOJOPOJHOM IMOKA3aTCIIC

11 (pH) pactBopa. Peakiuu noHHOTO OOMEHa. ['MAPOIN3 OpraHMYECKUX U 1
HEOPraHMYECKHUX BEIECTB

12 OKHCIUTENHEHO-BOCCTAHOBUTENbHBIC peakunu. [lousTre 06 snekTposmse 1
pacIjiaBoB U PaCTBOPOB COJICH

13 KonTtponbHas padota no pazaeny «TeopeTndeckne 0OCHOBBI XUMUM» 1
Mertamibl, ux nojoxxenue B [leproaudeckoil cucTeMe XUMHUYECKUX

14 anemenToB JI. . MenpeneeBa u ocoOeHHOCTH cTpoeHUst aToMOB. OO1ue 1
(bm3uYecKre CBOMCTBA METAJIJIOB

15 CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKAN PsJ] HAPSKEHUM METAIIIIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPH, KJIM, KaJIBITH, 1
MarHui, aJJlOMUHHANA) U UX COCTUHEHUN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIM M X COCTMHECHHI

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a  MX COCAUHEHUN

19 [IpakTrueckas padota Ne 2. "Pemienne skciepuMeHTAIBHBIX 3314 110 1
teme «Metauib»"

20 Hemeramnnel, ux nonoxenue B [leprnoanueckoit cucteMe XMMHUECKUX 1
anemenToB JI. 1. MenneneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21 du3nyecKue CBOMCTBa HEMETAIIOB. AJITOTPONHS HEMETAIIOB (Ha 1
puMepe KUCIopoia, cepsl, hocdopa u yrieponaa)

22 XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBl U MX COCIMHEHUIA 1

23 XHUMHYECKUE CBOMCTBA a30Ta, (hochopa v UX COCTUHECHUN 1

24 XUMHUYECKUE CBOMCTBA yriiepoa, KpEMHUS U UX COETMHEHUN 1

25 [IpuMeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCIMHEHUM 1

26 O6o00menne 1 cucTeMaTu3alus 3HaHuii o tTeme «HemeTramnsn. 1

Brrunciaenus mo YPaBHCHUAM XUMHYCCKUX peaKLII/Iﬁ U TCPMOXUMHNYCCKUC




pacd€Thl

[Ipaktudeckas padora Ne 3. «Pemnienne sKkcriepuMEeHTAIBHBIX 33124 10

21 teme "Hemeramibr"» 1

28 KonTtponeHast padota no tTemam «MeTtamuib» 1 «Hemerammbn» 1

29 Heopranunueckue n oprannyeckue Kuciotel. Heoprannueckue u 1
OpraHMYecKre OCHOBAHUS

30 Am(oTepHbIe HEOPraHUYECKUE U OPraHMYECKUE COETUHEHMUSL. 1
I'enernueckas CBs3b HEOPraHUUYECKUX M OPraHUYECKUX BEIIECTB

31 Ponp xumun B oGecrieueHuH 3KOJ0THUYECKON, SJHEPreTUIECKOM 1 MHUILEBOM 1
0€30MacHOCTH, Pa3BUTUU MEIULIUHBI

39 [IpencraBnenust 00 0OMKX HAYYHBIX TPUHIIUIIAX IPOMBILIIIEHHOTO 1
MOJIy4EeHHUs BaXKHENIIINX BELIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB

34 XUMHS ¥ 30pPOBHE YEIIOBEKA

HUTOI'O

34




11-b KJIACC

N Jlara KoJn4ecTBO 4acoB
I /;1 It daxr Tema ypoxka Beero Kourpoabubie | IIpakrnyeckue
padoThI padoThI
1 XUMHYECKUH 351eMeHT. ATOM. DJIEKTPOHHAs: KOH(UTYpallls aTOMOB 1
[Tepuonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKUX
2 anemeHToB Jl. 1. MenpeneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOpUEH 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB B UX
3 COEIMHEHUH TI0 TPYIIaM U MepuoaaM. 3HaYeHHUE MEPHUOINIECKOTO 3aKOHA 1
U CUCTEMBI XUMUYECKUX 351ieMeHTOB /.. MeHneneeBa B pa3BUTHH HAYKU
4 Crpoenue BeliecTBa. XUMUYECKAs CBSI3b, €€ BUbI, MEXAHU3MBI 1
00pa3zoBaHUs KOBAJICHTHOW CBsI3H. BogopoaHas cBs3b
5 BanentHocTh. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCIeHHS. BelecTra 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [TonsiTue o gucnepcHeIx cucteMax. ICTUHHBIE U KOJUIOUAHBIE PACTBOPBI. 1
MaccoBas 107151 BEILIECTBA B pacTBOPE
7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCTUHECHUM. 1
I'enernueckas cBsi3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHBIX KJIACCOB
Knaccudukanus XuMuuecKuX peakiiuii B HEOPraHUIeCKON 1
8 OPraHM4YeCKOM XUMHH. 3aKOH COXPAHEHUSI MacChl BEIIECTB; 3aKOH 1
COXPAHEHUS U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX PEAKITUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiinu. XUMHUECKOE PaBHOBECHE 1
10 [IpakTuueckas paborta Ne 1. «BiusiHue pa3nudHbIX (HaKTOPOB HA CKOPOCTh 1 1
XUMUYECKON PeaKum»
11 DnekTponuTHieckas auccounanus. [lonstre o BogopoiHOM nokasaresne 1




(pH) pactBopa. Peaknuu nonHOro ooOMeHa. ['uapoin3 opraHuyecKux u
HCOPraHNM4YCCKUX BCIICCTB

OKuCANTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [loHsTre 00 anexkrponnse

12 pacIyiaBoB U pacCTBOPOB COJICH 1

13 KontponbHas padoTa no pasaeny «TeopeTnyeckre 0OCHOBBI XUMHI 1
Mertamibl, ux nojoxxenue B [leproandeckoil cucTeMe XUMHUYECKUX

14 anemenToB JI. . MenpeneeBa u ocoOeHHOCTH cTpoeHUst aToMOB. OO1ne 1
(u3nueckue cBOcTBa METaNIOB

15 CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKAN PsJ] HAIPSKEHUM METAIIIIOB 1

16 XUMHYECKHE CBOMCTBA BAKHEHIINX METAJUIOB (HATPUIl, KaJlui, KalbLIHH, 1
MarHui, aJJIOMAHANA) U UX COCTUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIM M X COCTUHECHHI

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a  MX COCAUHEHUI

19 [IpakTrueckas padota Ne 2. "Penienne skCiepuMeHTAIBHBIX 33124 110 1
Teme «MeTtamnbi»"

20 Hewmeramisl, ux nonoxxenue B [leprogudeckoit cucTeMe XUMHIECKUX 1
anemenToB JI. 1. MenneneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21 ®dusnvecKue CBONCTBAa HEMETAUIOB. AJUIOTPOTINS HEMETAILIOB (Ha 1
puMepe KUcaopoa, cepsl, ocdopa u yriepoaa)

22 XHUMHYECKUE CBOMCTBA TAJIOI'CHOB, CEPhl U MX COCTUHECHUN 1

23 XHUMHYECKHE CBOMCTBA a30Ta, (hochopa v UX COCTUHECHUN 1

24 XUMUYECKUE CBOMCTBA yIIIepo/ia, KPEMHHUS U UX COSIUHEHUN 1

25 [IpuMeHeHre BaXXHENIINX HEMETAJUIOB U UX COEIMHEHUN 1
OO6o0meHre U cucTeMaTu3alis 3HaHu| 1Mo Teme «HemeTamibiy.

26 Briuncnenus mo ypaBHEHUSM XMMHUYECKUX PEaKUUi U TEPMOXUMHYECKHE 1

pacyeTsl




[Ipaktuyeckas padora Ne 3. «Penienne sKCIepuMEHTAIBHBIX 3214 110

21 teme "Hemeramisr"» 1

28 KonTtponsHast padota no Temam «MeTtamuib» 1 «Hemeramibn» 1

29 Heopranunueckue u oprannyeckue Kuciotel. Heoprannueckue u 1
OpraHMYecKUe OCHOBAHUS

30 Am(oTepHbIe HEOPraHUYECKUE U OPraHMYECKUE COETUHEHMSL. 1
I'enernueckas cBsI3b HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB

31 Ponp xumun B oGecrieueHuH 3KOJ0THUYECKON, SJHEPreTUYECKOM 1 MHUILEBOM 1
0€30MacHOCTH, Pa3BUTUU MEIULIUHBI

39 [IpencraBienust 06 0OMKX HAYYHBIX TPUHIIUIIAX IPOMBILIIIEHHOTO 1
MOJIy4YEHUS BaKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3I0pOBbE YEIIOBEKA

UTOIro 34




