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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHON MPOTPaMMbI CPETHETO
obmero o6OpazoBanusa (POIlI COO), mpencrasieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BHTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS W PA3BUTHS OOYJaIOLIUXCS CPEACTBAMH YU4eOHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOUYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHOW CHCTEME XHUMHUYECKOTO OOpa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeloBeKa, a TaKkKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
NpHUPOJHON cpene. Peanmsyercs xuMudeckoe oOpa3zoBaHue 00yJarOmuXcs HAa YPOBHE CPETHETO
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEHU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHOM KU3HU OOLIECTBA, a TAKXKe ¢ y4ETOM O0IInX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepUalIbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaj B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPOIbI 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 B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaxJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUSl Kak HayKa CO3MJaTelbHas, Kak Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — CBIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKHU3Hb COLIMYyMa,
IPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM



3HAaHUW U3 OOIIEH XMMMM) U OpraHn4deckol Xumuu. GopMUPOBAHUE TAHHOW CHCTEMBbl 3HAHUMN
IpU M3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOTO0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» COPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuaiia u OOYCIIOBIIEHAa HMCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHNA Ha
ONPENEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHUN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs TEpPBOHAYATLHBIE
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro O0Opa30BaHUs TEOPETUUYECKUN Marepual Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHYECKUX PEAKIHIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB aieMeHTaMM  COJACpPKAHUS, HMEIOIIUMHU
KyJIbTYpOJIOTHYECKAA W TIPUKJIQJAHOW XapakTep. OTH 3HAaHHUsS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrMMH HayKaMH, PAacKpbIBAIOT €€ pojJb B IO3HABATEJIbHOU U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIIOKCHUA XMUMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHUN, pelieHus
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJbHBIX MCCIEI0BATEIILCKUX 3aJad. B 1emoMm coaepxkaHue
y4eOHOTo mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJaroIMXCsl MUPOBO33PEHYECKON OCHOBHI JIJIsi TTOHUMaHUs (UIOCOPCKUX HJCH, TAaKHX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXay HOBBIMH ()aKTaMU M TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHUE POJIM XMMHUH B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mmpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemeHus 3ama4 BOCHHUTAHUS, PA3BUTHUA M COLMANIM3AIMHU OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpPKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEIbHOCTH: pEIIeHUs MPoOiIeM, MOUCKa, aHAIN3a U
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEILCKOM AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke nmpenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpPOBHE cpemHero oOmiero o0pa3oBaHusi, TMPU  OMNPENEICHUH  COJepKaTeIbHOU
XapaKTEepPUCTUKU LEeJIeH H3ydeHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU



TPaIUIIMOHHO Tpu3HAETcss (OPMUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 U3
KOMIIOHEHTOB MMpOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHUSI TIPEIMETa SBIISICTCS BIIOJTHE OMPaBIAHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMHU IEJIAMHU W3Y4YCHHS MNpeameTra «XuMus» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASITOTCS:

e (QopMUpOBaHHWE CHCTEMBbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIe)KAT KIFOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYHIIHOCTH JOCTYIHBIX O0O0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (GOopMUPOBAHHE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKIMi, HEOOXOIUMBIX JIJIsi MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBICHUN, UMEIOIINX MECTO B TIPUPOJIE, B TPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CMOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMIO/IEHHeM IMpaBwil 0e301acHOro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenpHas XapaKTepUCTHKA TeIed U 3a/1ad U3YUYCHHS TpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XWMHH B OOJbIIEH
CTeNeHW OTAAETCS TPEANOYTCHUE TMPAKTUYECKOW KOMIIOHEHTE COJCpXKaHUsS OOydeHUsI,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSIMHU aKTUBHOTO TOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B pealbHOM JKU3HM JUIsl pelIeHUs
MPaKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcs K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIHUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAYCHHE Ui PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MpoodiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JEeSITebHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYYAIOIIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOMOIATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOH HANpPaBICHHOCTH
XUMUH, €€ BaXHOW pOJM B  PEHICHWH IJIOOANbHBIX MpOOJIEeM  paIOHAIBHOTO
IMpHUPOAOIIOJIb30BaAHMs, IIOIMOJIHCHUA OSHEPIreTUYCCKUX PECYpPCOB MU COXpPAaHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHSI K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTeHI/ISI OIIbITa MCIIOJIb30BAHUS TIMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTYyalluAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUSAMMU.

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

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3Y4EHUS XMMUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero oOpazoBanus, cocraBisier 68 yacoB: B 10 ximacce — 34 yaca (1 wac B Hemeno), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KTIACC OPIAHMYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMHUM

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYyYECHHU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHiueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpraHMYECKHUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas) U TpPUBHAIbHBIC Ha3BaHUS BaKHEHIINX
IIpe/ICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEepUMEHTAIBHBIE METObl U3YUYCHHs BEIIECTB U MX NMPEBPAIECHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE U OMHUCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEUIECTB MPU HarpeBaHuM (IJIaBjieHue, oOyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpocCTeHine
MPEACTAaBUTENN aJKaHOB: (U3NUECKHE W XUMHUYECKHE CBOMCTBA (peakiMu 3aMernieHus u
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHHE U TIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUI Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (pEakluuu THAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCJICHHS U TIOJTUMEPHU3AIINH ), TIOJIyIeHUE U IPUMECHECHHE.

Ankamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BaKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENh AJTKUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE W XUMUUYECKHE CBOWCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U NpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKAMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoauble UCTOUHUKH YTIIeBOAOpo10B. [IpupoaHbIil ra3 u nmomnyTHele HEPTSIHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIYKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METO/bl U3YUYEHHS BEIIECTB M UX MPEBPALICHUIN: O3HAKOMIICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kojuiekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJTYyYEHHUE 3TUIIEHA U U3yYEHUE €ro CBOMCTB.

Pacuérneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme oprannyeckne cCoeANHEHUs!

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOCHHUE, (U3MUYECKUE U
XMUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),




npuMeHeHne. BogopoaHsie CBsI3M MEXAy MOJIEKyJIaMH CIUPTOB. JleficTBHE MeTaHoIIa U 3TaHOoJIa
Ha OpraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOoeHHe, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLepuHa U
STUIICHTITUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QHU3MYECKHE U
XMMUYECKHE CBOMCTBAa (PEaKUWU OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIHH),
MOJTy4YEeHUE ¥ IPIMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTBI:
CTpoeHuEe, PU3NICCKIEC M XUMUIECKHIE CBOMCTBA (CBOMCTBA, 00IIUE IS KJIacca KUCIIOT, PeaKIIHs
TepUUKANNN), TONydeHHe u mnpuMeHeHne. CTeapruHOBas W OJEHHOBAs KHCIOTHl Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrieBopl: cocTaB, Kiaccudukaius yrieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMUadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIeHHE, OpoKEHHE TJIIOKO3bl), HAXO0XICHHE B MPHUPOJIE,
puMeHeHue, onosornueckast poib. ortocuuTes. PpykTo3a Kak M30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoaHbie noaumepbl. CTpoeHne KpaxMasia U LEeUTIOI03bI.
duznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (TUIpoJIn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre rauiepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (oxucineHue
aMMHa4dHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEICHUE IPAKTHUYECKONW paldOThl: CBOMCTBA pPAcTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss 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).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

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

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEIKOB: THJIPOJN3, JeHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTabHbIE METO/bl M3YY€HHsI BELIECTB M UX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKkyIsIpHbIE COeNHEHH



OCHOBHBIE MOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEOUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLMH, CPEOHSAs MOJIeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIMKOHICHCALIHSL.

OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJIb30BAaHHWE KaK OOLIMX E€CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHUM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHaliW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOANYHOCTh, HAOIIOJICHNE, W3MEpEHHeE,
SKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHUE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
UX U3MEpPEHUSI.

buonorus: kinerka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B Opranusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBObI, )KUPBI, (PEPMEHTHI).

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

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAallMOHAJIBLHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KNIACC OBIIAA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TOMBI. OJEKTpOHHAs 000J0YKa.
DHepreTUYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuognueckuit 3axkoH u Ilepuoguueckass cucrema xumuuyeckux snemeHtoB . U.
MengeneeBa. CBs3b NEpUOIUYECKOTO 3akoHa M Ilepumonnueckoll cHUCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
I10 TpyInaMm U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBsI3b. BuUAbBl XUMHYECKON CBs3UM (KOBaJEHTHas
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIM U JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATUOHBI U AHUOHBI.

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

[lonarue o gucnepcHbIX cucteMax. MICTUHHBIE U KOJIJIOMAHBIE pacTBOPBL. MaccoBast 101
BEILIECTBA B PacTBOPE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHkmatypa HeOpraHW4ecKHX
BellecTB. ['eHeTnueckass CBSI3b HEOPraHUYECKHX BEIIECTB, MPUHAMIECKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckass peakus. Krmaccudukaius XUMHUYECKHX pPEaKIWid B HEOPraHUYeCKOW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3IU4YHBIX (akTopoB. OOpaTHMbIE pEaKIIHu.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIOIMIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle HlaTense.

DnexTponuTHdeckas aucconuaiysa. CuibHbIE W Cia0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHAas, IEJI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIMS
tabimn «llepuoamueckas cucrema xuMmmuueckux eMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIE KPUCTAUIMUECKUX pemEToK, HaOMI0eHHEe W OINHUCAaHWE JIEMOHCTPAI[MOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE ITEPOKCUAAa BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJIEHUE CPeJlbl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), NPOBEICHUE MPAKTHUECKOH paboThl «BimsHUEe pa3nuuHbIX (AKTOpPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIUW.

Pacuérnbie 3amaun.

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

Heoprannueckasi xumust

Hemeramnel. Ilomoxenune HemeramoB B Ilepuoanueckol cCUCTEME XUMHUYECKHX
anemeHnToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. Du3nyeckue CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

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

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJICKTPOHHBIX 000J0YeK aToMOB MeTayioB. OOmue
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Tb) M UX COCTUHCHHIM.

O61ue criocoObl Noay4yeHus MeTamuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX IPEBPALICHUN: H3y4EHUE
KoJulekuuu «MeTamibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONlIOJeHWe W ONHCAHHWE JEMOHCTPAMOHHBIX M JTAOOPATOPHBIX  OMIBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAacTBOpPaMH KHCIOT U LIEJIOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

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

XuMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHrnr 3KOJOTHUYECKON, SHEPTeTUUYECKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHATME O HayuyHBIX METOJaX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 O0OMMX HAayYHBIX TPUHIUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUAIOB: BAXHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuaibl ISl 3JIEKTPOHUKH,
HaHOMATepHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.



XuUMHUST U 3JI0pOBbE YEJIOBEKA: MpPaBWJIa MCIOJIb30BaHUSI JIEKAPCTBEHHBIX MPENApaToB,
npaBuiia 0€30MacCHOTO UCTIOIB30BaHUS MPENapaToB OBITOBON XUMUH B MTOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpH U3y4eHHH OOIIeld M HEOPraHUYeCKOW XMMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U HNOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: HaydHbIM (akT, TUNOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTEe3,  Kilaccu(uKamus,  IMEePHOJAUYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, HMOH, HU30TOI,
PaZvoaKTUBHOCTb, MOJIEKYJa, SHEPI€TUYECKUI YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHNUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
MpOrpaMM CpenHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJlIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOECHUS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeOHEro oouiero ooOpazoBaHus
BbIJICJICHBI CIIE1YIOIINE COCTABIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHHM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh WEIHU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3YIbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM M HUJeaJlaMH POCCUIICKOTro
IPaXXJaHCKOrO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTb
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apryMEHTBl JPYTrUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUCOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaXKEHHsI K IpoOIeccy TBOPYECTBA B OOJIACTH TEOPHHM M TMPAKTHUECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CThb pe3yibTaT JUIUTENbHBIX HaOII0JCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPyJa YYE€HBIX U TPAKTHKOB;

UHTEpPECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJIyYUEHHHM M IOCIEAYIOLIEM aHAJIU3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHWE TIOCIEACTBUN STUX MOCTYIKOB;

4) opMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMaHUS [IEHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
YKU3HU U B TPYIOBOU JIEATEIHHOCTH,

MOHMMAHMS [IEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO M KOJUIEKTHBHOTO O€30TaCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUs TOCJEACTBUN W HENPHUATUS BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTHYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOEeCcCHui pa3InyHOTO pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynymieit mpodeccu U peaanu3aluud COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) HK0JIOTNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMII¢;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIAUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU HCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBPpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOHuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHeMUPUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU [IEJIOCTHOTO MPEJICTaBICHHSI 00 OKpYKaIOIIEM



MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B INO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUMBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBlI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPya U SKOJIOTUIECKA KOM(OPTHON KU3HU KaXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJYYaeMble 3HAHUS IS
aHaJi3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMNXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B p€aJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN JAEITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW MO XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeIMEeTHBIE) OOIIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA
U crierpuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CUCTeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
peryiasTuBHbBIC), obecrieunBarome (GopMHUpoOBaHHE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN O0YyYalOIIUXCS;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUIMH.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh W aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh LIEeTN MAeATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HX JOCTHKCHHUS,
COOTHOCHTH Pe3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPU OCBOCHUW 3HAHWM MPHUEMBI JIOTUYECKOTO MBINIJICHUS — BBIICISTH
XapaKkTepHble TPU3HAKK TOHSATHA W YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHITHS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIaCCU(UKAIIUHU BELIECTB U XUMUYECKUX PEAKLIUH;

yCTaHaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSA3U MEXIY U3y4aeMbIMHU SIBJICHUSMHU;

CTPOUTb JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIEC, JCIyKTUBHBIE, 110 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/JIbI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJeNu, IpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HAaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUECKOW peaknuu — TPU PEIICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
UTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIEA0BaTENbCKUE €CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NMO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJTUPOBAHHBIE BOINPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
1 (GOopMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEICHMS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (OopMyIUpoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOMW MCCIeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pelIeHus
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METOJ0B MMO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHGPOpMaLMU (HAY4YHO-HOMYJISpHas
aUTeparypa XMMHUYECKOIO COJIepXaHMs, CIpaBOuYHble IocobOus, pecypcsl HHTepHeTa),
aHAM3UPOBaTh MH(DOPMALMIO DPA3IUYHBIX BUAOB U (OPM MpeICTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(dbopMynHUpoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
nHpopMaluu, HeoOX0AUMOH Ul BBIOJIHEHUS yUEOHBIX 3a71ay ONPeIesIEHHOIO TUIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabdOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MEXIpeAMeTHble ((pU3UUYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIibl, a00OpeBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISIIHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C IMpPE3CHTAllMe pe3yNbTaToB MO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mnpoekTta U (OpMYIMpPOBATH BBIBOJBI IO pe3ylbTaTaM HPOBEAEHHBIX
UCCIIEIOBAaHUH MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXKJICHUS 1 OOMEHAa MHEHUSMU.



OsiiaieHne YHHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Iend W 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JICHCTBHI NMpPU BBHIIOJHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO X pEIIeHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJILHOCTH Ha OCHOBE CaMOAHAIM3a M|
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpPA, POJU XUMHH B TO3HAHHM SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIUMOMW st
perieHus: TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIiue
MOHATUS (XMMHYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYia, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaméHHas), MOJib, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOIbI, KHUCIOPO U a30TCOJEpIKAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHUMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHUECKHUE CBECHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHS IIPU ONIMCAHUU COCTaBa, CTPOCHHUS U
MpeBpaIICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCHOJIB30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUHW XMMHUYECKUX PEaKLUUM, U3rOTABIMBATH MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K ONpeAeNEéHHOMY KIAcCy/TpyIIe COeIMHEHUIA
(YrneBomopoipl, KUCIOPOA M  a30TCOAEpIKAIlhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), MaBaTh UM Ha3BaHuA o cuctemarnudeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QEeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHUCIIOTa, TIOK03a, (hpYyKTO3a,
KpaxmaJl, IeJIJTI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTSATh BHUIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJIOXCHHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MacChl BEILIECTB;

chOpPMHUPOBAHHOCTh YMCHHI XapaKTEepHU30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMUYECKHUE CBOMCTBA TUITMYHBIX IIPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPTAHUMUECKHUX BEIIECTB
(meraH, aTaH, STWIEH, NPONWICH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, OeHszo,
METAaHOJI, dTaHOJI, STUJICHIJIUKOJb, TJIMIEPUH, (EHOJI, alleTalbJCT I, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMUPOBAaHHOCTh YMEHHUS XapaKTEepPU30BaTh HMCTOYHUKH YTJIEBOJOPOTHOTO CHIPbs
(HedTb, TPUPONHBIM Ta3, Yrojip), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE MpPUMEHEHHUE
MIPOJIYKTOB MepepadOTKH;

chOpMUPOBAHHOCTh YMEHUWM MIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJTMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTAa PEAKIUH 1O H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOIHBIX BEIIECTB WU MIPOTYKTOB PEAKITUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIMOJb3yeMbIX B XHMHH TIPU M3yUYEHUHW BEIIECTB W XUMHUYECKUX SIBJICHUU
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHNN B KOHKPETHBIX JKH3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIO/AaTh MpaBHJIa MOJB30BAHKUS XUMUUYECKON TOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHnYecKuX BEIIEeCTB MPU HAarpeBaHUM, MOJYUYEHHE STUJICHA M U3Y4YEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OEJKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHuu ¢ BellecTBaMU U J1a00opaTOpHBIM O00OpPYIOBAaHUEM, MPEICTABIATh PE3yIbTAThI
XMMHYECKOTO DSKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATh XMUMHUYECKYI0 HH(OPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHUS CBOEro 30pPOBBbS U
OKpY’Kalolllel MpUPOJHOIN cpebl, 0CO3HABaTh OMACHOCTh BO3ACUCTBUS HA >KUBBIE OPraHU3MBbI
ompeneNéHHBIX OpPraHUYeCKUX BellecTB, MOHMMAas cMbici mnokaszarens [I/IK, mosicHsaTh Ha
puMepax CrmocoObl YMEHBIICHHs] U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBBS: YMEHHUE MPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;

JUIS CIEMBbIX W CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy obo3Hauenwuit JI. bpaiins mmis 3anucu XuMu4eckux GopMyit.

11 KJIACC



[IpenmerHbie pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpPraHWYECKas XUMHUS)
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABICHUN: O XHMHUYECKOW COCTABJISIIOMICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHUM SIBICHUN MPHPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS! W KYJIbTYpPhl JMYHOCTH, €€ (PYHKIMOHAIBHON I'PAaMOTHOCTH, HEOOXOIUMOM JUIst
pelICHrA MPAKTUYCCKUX 3aJad U OSKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHSA (XMMHUYCCKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKass  pEeIETKA, TUIIBI XMMHYECKUX  PEaklMi, pacTBOP, OAJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT JUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XMMHMUYECKOM  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJUTUYECKON Auccolmannu, nepuoauyeckuii 3akoH J[. WM. MeHneneeBa, 3akoH
COXpaHCHUA MACChbl BCHICCTB, 3aKOH COXPAHCHHUSA W IMPEBPALICHUA SHCPIUH IIPH XUMHYCCKUX
peammﬂx), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUHN S3BIK XUMHUHU, MHPOBO33PCHUCCKUEC 3HAHUA,
Jexamurue B OCHOBEC IMOHUMaHWA HNPHYUHHOCTH W CHCTCMHOCTH XUMHUUYCCKUX HBJ'IGHI/If/i,
(haKTOJIOTHYECKHE CBEICHUSI O CBOMCTBAX, COCTaBEe, MOJYyYEeHUH W O€30TIaCHOM HCIOJIb30BAHUU
BaXKHEHUIIINX HCOPraHN4cCKUX BEIICCTB B 6I)ITy )51 HpaKTI/I'-IeCKOI\/'I JCATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATE XapaKTCPHBIC IMMPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUU HEOPTaHUYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCMOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX peakIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHHUS OTACIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTh, Heralm€Has W3BeCTb, NUThEBas COJa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONpEAEsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJl XMMHUYECKOH CBs3H (KOBaJCHTHAs, HOHHAs,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKOW PEmIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA;

chOpMUPOBAaHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh HEOPraHUUECKUX BEILECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI mepuoauydeckoro 3akoHa J[. U.
MenzeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XuMudeckux nemeHToB . U.
MeneneeBa, HCHOJB3YS TMOHIATHS «S-, P-, O-3J€KTPOHHBIC OPOMTANNY, «IHEPreTHUECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX OJIEMEHTOB M HX
COEIMHEHUH 10 nepuodam U rpynnam [lepuoaudeckoil cucteMbl XUMHUUYECKHUX 3N1eMeHToB Jl. U.
Meneneena;



cOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYILECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJy HEOPraHWYeCKMMH BEIIeCTBAMU C IIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIMHU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEAarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(hOpPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3IUYHBIX THIIOB, TIOJTHBIC
U COKpAmIEHHBIC YPAaBHCHUS pEaklnii HOHHOIO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPHIX ITH
peakiuu UAyT A0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJHUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMUYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPAX HEOPraHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIiu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOopMUPOBAaHHOCTh YMEHHH XapakTEePU30BaTh XHUMHUYECKHE IIPOIIECCHI, JIeKAIUE B
OCHOBE TIPOMBIIIVICHHOTO TMOJYYeHUsI CEpPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMHUPOBAHHOCTH
MPEeACTAaBICHU 00 OOIMIMX HAYYHBIX MPHUHIIUIIAX U IKOJOTHYECKUX MpoOIeMax XHMHYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHHII NPOBOAUTH BBIYHMCICHHSI C HCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJil BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MpPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uinu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHUS SHEPTUH;

chopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0H H
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIMOJHEHUIO Ta00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN OKCIEPUMEHT
(paznmokeHHe TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEIENIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHHuH ¢ BELIECTBAMH U JIAOOPaTOPHBIM 000PYI0BaHUEM, TPEICTABIISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHIH COOTBETCTBYIOIIHMX
peakiuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XHMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
APYTUX);

chOpMHUPOBAHHOCTh YMEHHMI COONMIOJATh TMpaBHJIa JKOJOTUYECKH IE€JIeCO00pPa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAaHEHHUS CBOETO 370POBbS U
OKpYXarollel MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
oTpe/IeNEHHBIX BEUIECTB, MOHUMAs cMbIch nokazatens [1JIK, moscHATs Ha mprMepax CroCOOBI
YMEHBUIEHUS U IPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€I0BEKa;



JUIsL OOYy4YalOUIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHME HCIOJIb30BaTh pPelbe(dhHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpainsa ans 3anmucn xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE xumusa 10 KIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumenoBanue pa3esioB U TeM (uudgpossbie)
Ne /i Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKAHbI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomaTHYeCKHe yriaeBO0POIbI 2
54 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxammye oprannyeckue coeIuHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCITOTHIL 7 1
' CnoxHbie 3GUpsI
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pa3nen 4. Asorconepikamue OpraHu4ecKue cCoeJuHeHUs




4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazneny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE IINTAHUPOBAHHUE xumusa 11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoiabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hemeranms 1 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




Kanenpapuo-remaruyeckoe mianuposanue xumus 10 KJIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabusbie | IIpakTnyeckue
n/n Bcero H3yUYeHH s o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThbI
[IpenMer opraHuYeCKON XUMUH,

1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1 03.09.2024 https://resh.edu.ru/subject/29/10/
3HAYCHUE
Teopust cTpoeHUsI OPTaHUIECKUX

2 iiA. M. b & 1 https://resh.edu. ject/29/1
COEJIMHEHU I yTJIEpOBa, €& 10.09.2024 ttps://resh.edu.ru/subject/29/10/
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHUYECKUX BEIIECTB.

Homenxknarypa .

3 1 https://resh.edu.ru/subject/29/10/
(cucremaTudeckas) u 17.09.2024 RS.ITEST. ECULTLISUBIEC
TPUBHUAJIbHbIC HA3BAHUS
OpraHMYECKUX BEILEeCTB
AJIKaHBI: COCTaB U CTPOCHUE .

4 ’ 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKHH PsIJT 24.09.2024 D :

MeraH u 3TaH — npocrenime .

5 1 https://resh.edu.ru/subject/29/10/
MPEACTABUTENHN AIKAHOB 01.10.2024 D |
AJIKEHBI: COCTaB U CTPOEHUE .

6 ’ 1 https://resh.edu.ru/subject/29/10/
cBoiicTBa 08.10.2024 | oS ECULIHEIRIE
DTUJIEH U IPOIUIICH —

7 MPOCTEHIIKE MPEACTAaBUTEITN 1 15.10.2024 https://resh.edu.ru/subject/29/10/
AJIKCHOB
[IpakTuueckas pabora Ne 1.

8 I1 1 1
« onyqveHHe ATUJIEHA U U3yYEHUE 99 10.2024
€ro CBOWCTB»

9 Anxanuensl. byranuen-1,3 u 1 https://resh.edu.ru/subject/29/10/



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

MeTunoyraauen-1,3. Ilonyyenue
CHHTETHYECKOTO KaydyKa U
PE3UHBI

05.11.2024

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTHYCCKUN PSII.
AneruiieH — npocTeimumi
MPECTaBUTEIb ATKHHOB

12.11.2024

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

11

Brrunciienus no ypaBHEHHIO
XUMHYECKOUN peaKIuu

19.11.2024

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

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

26.11.2024

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

13

T'eHeTnueckas cBsI3b
YIJIEBOJIOPOJIOB, TPUHAIIIEKAIINX
K pa3JIU4yHbIM KJIaccam

03.12.2024

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

14

[IpupoHbIE HCTOYHHUKH
YTJI€BOAOPOIOB: IPUPOIHBIN ra3 u
TOITyTHBIC He(PTSIHBIC Ta3bl, HEPTh
Y TIPOJIYKTHI €€ mepepaboTKu

10.12.2024

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

15

[IpupoaHbIC HICTOYHUKH
YTJIEBOIOPOJIOB: IPUPOIHBIN T'a3 U
MOITyTHBIC He(PTSIHBIC T'a3bl, HEPTh
1 TIPOJYKTHI €€ epepadOoTKH.
O000I11IeHNE U CUCTEMATH3ALMS
3HAHMH 10 TeMe 2
Yraesogopoabr".

17.12.2024

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

16

KontponsHas pabota no pasaeny
«YTaeBOAOPOABI»

24.12.2024

17

AHanmu3 KOHTPOJIBHOM pabOTHI.
IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOL.

14.01.2025

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



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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Bopoponnas cBsi3b

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLIEPUH

21.01.2025

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

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

28.01.2025

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

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerug. AleTod

04.02.2025

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

21

OHOOCHOBHBIE TIPE/ICTbHBIC
KapOOHOBBIE KUCIIOTHI:
MYpaBbUHas U YKCyCHast

11.02.2025

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

22

[IpakTueckas padora Ne 2.
«CBoOJiCTBa pacTBOpa YKCYCHOMU
KHUCITIOTBI»

18.02.2025

23

CreaprHOBas ¥ OJICMHOBAs
KHCJIOTBI, KaK MPeJICTaBUTENIN
BBICHIMX KapOOHOBBIX KHCIIOT

25.02.2025

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

24

Mbii1a KaK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
JNIEUCTBUE

04.03.2025

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

25

CrnosxHble 3¢upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCTOT. [ MIpON3 CII0KHBIX

a¢upoB

11.08.2025

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

26

XKupsl: runponan3, npuMeHeHue,
OuoJOrNYecKas poJib KUPOB

18.03.2025

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

27

VYrieBoabl: COCTaB,
kinaccupukanus. Baxueitmne
MIPEACTABUTENN: TIIIOKO3a,
¢bpykTO3a, caxapo3a

01.04.2025

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



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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28

Kpaxman u nemnonosa kak
MPUPOIHBIE TIOJIUMEPBI.
O060011IeHNEe U CUCTeMAaTH3AIHS
3HaHu# no pasueny "
Kucnoponaconepxanme
OpraHUYECKUEe COETUHEHUS "

08.04.2025

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

29

KoHuTponsHas paboTta 1o pasaeny
«Kucnopoacoaepxaine
OPraHUYECKUE COCTUHEHUS

15.04.2025

30

AHanu3 KOHTPOJILHOM pabOTHI.
AMWHBI: METHJIAMUH ¥ aHWJINH

22.04.2025

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

31

AMUHOKHUCIIOTHI KaK aM(pOTepHBIE
OpPraHWYECKUE COCTUMHEHUS, HX
OMOJIOrMYeCcKOe 3HAUCHHE.
ITenTuaer

29.04.2025

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

32

benku xak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUs

06.05.2025

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

33

OCHOBHBIE TIOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX
COEeqUHEHUN

13.05.2025

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

34

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHenuit. [Inactmaccsl,
Kay4dyKH, BOJIOKHA

20.05.2025

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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Kanennapuo-remarudeckoe mianuposanue xumus 11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYCCKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

03.09.2024

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

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MeHnneneeBa, UX CBSA3b C
COBPEMEHHOU TEOpUEN CTPOCHHUS
aTOMOB

10.09.2024

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

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB H
WX COCIMHEHUH I10 TPyIIaM 1
nepuojiaM. 3Ha4YCHHE
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
XUMHUYECKuX 3j1emMenToB .M.
MeHnpeneeBa B pa3BUTHH HAYKH

17.09.2024

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

Ctpoenue BemiecTBa. XUMHUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

24.09.2024

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

BaneHTHOCTE.
DNeKTpooTpULaTeIbHOCTh. CTENeHb
okuciieHus. BemiecTsa
MOJIEKYJIIPHOTO U

01.10.2024

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



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

HEMOJICKYJIAPHOTO CTPOCHHUA

ITonsarue o AUCTICPCHBIX CUCTEMAX.
Uctunnsie n KOJIJIOUAHBIC
pacTBOpsl. MaccoBast 10J1s1
BELIECTBA B PaCTBOPE

08.10.2024

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

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYEeCKUX COCTMHCHUM.
I'eneTnueckas cBs3b
HEOPraHUYeCKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

15.10.2024

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

Knaccudukanus xumMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHH. 3aKOH
COXpPAHEHUS MacCChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBpaIICHUS
SHEPTrUM NPU XUMUYECKUX PEAKIUAX

22.10.2024

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

Cxkopocts peaknun. OOpaTuMbIe
peakuu. XMMHYECKOE paBHOBECHE

05.11.2024

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

10

[TpakTuueckas padota Ne 1.
«BnusiHEE pa3IMYHbBIX (HAKTOPOB HA
CKOPOCTh XUMUYECKOM PEaKITHI

12.11.2024

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[TonsiTue 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakunu HOHHOTO
oOMeHa. ['maposn3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

19.11.2024

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

12

OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peakiuu. [ToHsTHE 00 DIIEKTpOIH3E
pacIiaBOB U PacTBOPOB COJICH.
O00011eHNEe U CUCTEMATH3 AU

26.11.2024

https://resh.edu.ru/subject/29/11/
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3HaHu# no pazaeny "
TeopeTnueckne OCHOBBI XUuMun'".

13

KoHnTponsHas paborta no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)

03.12.2024

14

AHanu3 KOHTPOJIbHOM pabOTHI.
MerTaiuibl, UX MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMHUYeCcKnX deMeHToB J1. Y.
MenneneeBa 1 0COOEHHOCTH
cTpoenus atoMoB. O0mIne
(u3nyeckue cBOcTBa METaNIOB

10.12.2024

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

15

CrnaBel METaJLIOB.
DIEKTPOXUMHUYECKUIN P
HaIpsHKEHUH METaJUIOB

17.12.2024

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

16

XUMHUYEeCKHe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaui, KaJabIUui,
MarHui, aJJIOMAHANA) U UX
COEeIUHEHNN

24.12.2024

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

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU
U UX COEIUHEHUN

14.01.2025

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

18

XuMHUJecKre CBOMCTBA IMHKA,
J)KeJie3a U UX COeUHEHUN

21.01.2025

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

19

[IpakTuueckas pabora Ne 2.
"Pemenue skcriepuMeHTaIbHBIX
3a7a4 1o teme «Metaei»"

28.01.2025

20

Hemeramibl, X MOJIOKCHUE B
IIepuoaunueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHMS aTOMOB

04.02.2025

https://resh.edu.ru/subject/29/11/
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21

Du3nYECKUE CBOMCTBA HEMETAILIOB.
AmtoTponusi HeMeTauioB (Ha
MpUMepe KUCIOPOIa, CEPBI,
docdopa u yrnepona)

11.02.2025

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

22

XUMHYEeCKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUI

18.02.2025

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

23

XnMHYecKre CBOMCTBA a30Ta,
dbocdopa 1 uxX coeTMHEHH I

25.02.2025

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

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPpEMHUA U UX COC}II/IHCHI/Iﬁ

04.03.2025

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

25

[IpumeHeHne BaXKHEUIINX
HEMETAJJIOB U UX COeTUHEHUI

11.03.2025

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

26

O00011IeH1E U CUCTEMATHU3ALIUS
3HaHuM o Teme «Hemeramiey.
BI)I‘—II/ICJ'IGHI/ISI 10 ypaBHeHI/IﬂM
XUMHUUYECKUX PEaKInil
TEPMOXUMHYECKHE PACUETHI

18.03.2025

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

27

[TpakTuueckas padota Ne 3.
«Pemnrenne 3KCepUMEHTaATBHBIX
3a7a4 1o teme "Hemeramier"»

01.04.2025

28

KonTtponsHas pabota no temam
«Metamne» u
«HemeTtamnbny/Beepoccuiickas
poBepouHasi paboTa

08.04.2025

29

AHau3 KOHTPOJIBHOU paboTHI.
Heopranunueckue u opranuyeckue
kucioTel. Heopranmueckue u
OpraHUYEeCKHUE OCHOBAHUS

15.04.2025

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

30

AmboTepHbIe HEOPraHUYECKHUE U
OpPraHUYECKUE COCTUHEHUSI.

22.04.2025

https://resh.edu.ru/subject/29/11/
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T'eneTnueckas cBsI3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUYECKON U

31 1 https://resh.edu. ject/29/11
MUIIEBOW 0€30TIACHOCTH, PA3BUTHN 29.04.2025 pssfiresh.edu-rufsubjecti20/117
MEIULIUHBI
[IpencraBienust 00 0OMIMX HAYYHBIX

32 MIPUHIIATIAX HpOMBiIHHCHHOFO 1 06.05.2025 https://resh.edu.ru/subject/29/11/
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
Yenosek B MUpE BELIECTB U i

33 1 https://resh.edu. 29/11
MaTepHATOB 13.05.2025 ttps://resh.edu.ru/subject/29/11/

34 X 1 https://resh.edu. j

VMM U 3J0POBBE YEIIOBEKA 90.05.2025 ttps://resh.edu.ru/subject/29/11/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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