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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0miero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBartensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoii @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpENeNeHUI0 00Iei
cTpaTeruy 0OydYeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxkaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHEe, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEATHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPhI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4arOLUIUXCs HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpKaHUE U MOCTPOEHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4EHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAJIBHON XKHU3HHU OOLIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0IIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIM3ALMY, B CO3JJaHUHM HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dopMupoBaHKE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AWHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJIeicTBYs C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaK HayKa CO3MJaTebHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELICHUE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B coorBercTBMM ¢ OOUIMMM LETSIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxkanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
POJOJDKEHHUs 00pa30BaHuUs B pa3IMYHbIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuueckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHH (C BKIIOUEHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4eckol Xxumuu. GopMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
Py M3YYCHUU TpeaMeTa O0ECIeYMBAaET BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO IMOJX0Ja K W3YYCHHUIO
y4eOHOTO Marepuajia U OOYCIIOBIICHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs TEPBOHAYATLHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YPOBHS PacCMaTpUBACTCS
W3y4YeHHBII Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUs TEOPETHYECKUN MaTepual U
(haKTOJIOTHYECKUE CBEJCHUS O BENIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYecKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOMIETEOPETHYECKUX M METOJO0JOTUYECKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOPUYECKOe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromeit 1o
0OBSACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEAKUHUSIX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11 KiaccoB 3ieMeHTaMH  COJACPKAHUS, HMEIOUIUMHU
KYJIbTYPOJOTHYECKHM ¥ TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMHU, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHsS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMAaHUSI (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOJeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHUTAHHS, pPa3BUTHS W COIUAIM3AIMU  OOYJarOIINXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUEHUE I PA3TUYHBIX BUJIOB JACSITENLHOCTH: PEIICHUs TPOoOieM, MONCKa, aHaTu3a U
00paboTku uWHPOpMAIUK, HEOOXOMUMBIX [UIsi TNPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTEPUCTUKHU LeJell M3y4eHHs IpeJIMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHMHUYECKOW HAyKd Kak obOiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUUYECKOW [EATEIIbHOCTH 4YEJOBEKAa M KaK OJIHOIo U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHUS TaKOW TMOAXOZ K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CorylacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIMHBIX OOO0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BUTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHHS BEIIECTB U
XUMHYECKAX PEaKIUi, HeOOXOIUMBIX JUIS TPHOOPETECHUS YMEHHI OPUEHTUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMIo/IeHneM TMpaBuwil 0e30MacHOro
oOpaleHus ¢ BeeCTBaMH.

Hapsiny ¢ atuM, coaepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus mpeaMera B
MporpaMMe MO XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEINOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep:KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeabHON  OpraHu3allvy,
BJIQJICIOIIEr0 HE HAOOPOM 3HAHMI, a (PYHKIIMOHAIBLHON I'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YCHUsI 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM KU3HU JUIS PEIICHUS
MPAKTUYECKUX 3aau.

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

ajanrtanus  OoOydalolIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIUIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MPpoodiieM,
MOMCKA, aHaluW3a M 00paboTKM HWHPOpPMALMU, HEOOXOTUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeSITENFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI IKOJIOTUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOIIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyuaronuxcs: CrIocOOHOCTH CaMOCTOSTENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUA MO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA M aHalu3a y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaXHOW pOJM B  PEHICHWH T[IIOOATBHBIX  NIpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMS MTOJTyYCHHBIX 3HAHUH JUTS TTPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B yueOHOM maHe cpemHero obmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaMeTHOH o0mactn «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYCHHUs XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 vaca (1 yac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHMueckux coequHenuit A. M. byrieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKHUX BeHIeCcTB. | omosorus,
n3oMepusi. XMMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHmdeckux — BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

DKClepUMEHTAIbHBIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHuU (MJ1aBjieHue, 0OyriIMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocCTeHmmne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKWe M XUMHYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpeHUs ), HaX0XkK/IeHUE B IPUPOJIe, MOJTYYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3AlIUN), TOTy4eHUEe U IPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTENIINI PeCTaBUTENb AIKMHOB: COCTaB, CTpOEHUE, (pu3nuecKkrue U XUMUYECKUE CBONWCTBA
(peakuuy ruApUpOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYeHHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2alo2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTuMyeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHI K pa3IMYHbIM KjlaccaMm.

[IpupoaHble UCTOYHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 u momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTamuTHYECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN YToib U IPOIYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOIHBIX, IPOBEIEHHE NPAKTUYECKON paloTh:
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTAa pEaklUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHUE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peaKlius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOEHHE MOJIEeKYJbl, (QU3NYECKHe U XUMHUYecKue cBoiicTBa. TokcHYHOCTH
¢denouna. Ilpumenenue genona.

Anbnerunpl M kemouwvl. DopManmbAETHI, alETAIbJIETHJl: CTPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIE DPEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYyCHash KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYEeCcKHe CBOMCTBA (CBOICTBaA, O0IIME [T Kiacca KUCIOT, peaKius
sTepuduKanmum), MoJydeHHe U npuMeHeHue. CreapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJAHBIE KaPOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX F(PUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MpOoCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue c¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuayHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPUPOJE,
pUMeHeHue, buonoruueckas poib. otocunte3. pykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoaHbsie noaumepbl. CTpoeHne Kpaxmasia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIHs C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M MX MPEeBpallCHUil: MpPOBEACHUE,
HaONOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcujaoMm wmenu(Il)), mMHOrOoaToMHBIX
cnupToB (B3aumojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapokcumom wmemu(Il), B3ammoneiicTBue
KpaxMajga C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAcTBOpPa YKCYCHOM
KHUCTIOTBHI.

Pacuérneie 3anaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

A3zoTconepKalue OpraHndeckiue COeMHEHMUSI.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Du3znyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (HAa MpuUMepe TIUIMHA). buonornyeckoe 3HAUYECHHE
aMUHOKUCIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U IMOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUHM YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBa (OCNIKH, YIIIeBOIbI, JKUPBI, DEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MpenapaThl, MaTEpPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH d3JeMeHT. AtoM. Slapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckre YpoBHHU, OTypOBHU. ATOMHbBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux odnemeHtoB . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepmoanueckoll cHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MeHnpeneeBa ¢ COBpEMEHHOM TEOPHENl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEUIECTB
10 TpyInaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuUIbl XMMUYECKOW CBSI3M (KOBaJeHTHas
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajuimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucniepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHBIE pacTBOPBL. MaccoBasi 10
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckux coeauHEHHH. HoMeHkmaTypa HEOpraHHMYeCKHX
BemiecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3THIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccupukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTth peakuuu, €€ 3aBHCHUMOCTb OT DPa3IUyHbIX (pakTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. PDakTOpbl, BIUSAIOIIME HAa COCTOSIHUE XHMHYECKOTO PpaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CuibHble M cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHCIas, HEUTpasibHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCNEepUMEHTAIBHBIE METOJbI M3yYEHHUs BEHIECTB M WX MPEBpAlICHUN: ITEMOHCTpAIus
tabmui «llepromnueckas cuctema xumudeckux smeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJenell KpPUCTAIIMYECKUX pEETOK, HAOMI0OJeHHe M ONHUCaHWe JEMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKOH paboThl «BnusHuE pa3nudHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xummusi

Hemeramnel. Ilomoxxenue HemeramoB B Ilepuonnmueckoir cucTteMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. (Dusnueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, docdopa u yriepona).

XUMUYECKHE CBOMCTBAa BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUH).

[IpuMeHeHne Ba)XHEMILINX HEMETAUIOB U UX COCIMHEHUN.

Mertamisl. Ionoxenne metaioB B lleproaudyeckoii cuctemMe XMMHUUYECKUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTaiwioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKHHM PN HaMpsDKEHUN
METAaJJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHM, Kaluii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6mue crocoObl MoMy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB U MX MPEBpPALICHUN: H3yYEHUE
KoJulekinu «MeTamipl M CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJOYel, KaueCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00eciedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHUHIUIAX MPOMBIIUIEHHOTO TOJYYECHHS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB WM MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJlbl, OpPraHUIECKHUE U MUHEPAJIbHBIC YI00OpEHUSI.

XuMUsST U 3[0POBbE YEJIOBEKA: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBSA3€H MPU U3Yy4EHHH OOIIeH M HeOpraHUYeCcKOW XUMHH B
11 kyacce oCyIecTBIACTCS Yepe3 MUCIOIb30BaHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbId (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilacCUpHUKanus,  IMEepUOAUYHOCTb,  HAOIIOACHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, PHEPI€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperaroe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HbIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnomnorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEINBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTEpPHUAJIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YylbTaTaM OCBOEHHUS OOydaroLUMUCS
MporpaMM CpeaHero oOmiero oOpa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus ABIISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

LIeJIeHANpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJMuue TMPaBOCO3HAHMS HKOJIOTMUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHMS NpeaMeTa «XUMHs» AOCTHIalTCs B EIUHCTBE
yu4eOHOM M  BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUIICKOTro
IpaXXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U MpaBWIaMHU IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU O0YYarOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUYECKOW JESTeNbHOCTH OOydarolluxcs [0 peaau3aliu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX M IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYTruX
IIPU aHAJIN3€ PA3JIMYHBIX BUJIOB YUEOHOH /1A TENBHOCTH;

2) MaTPHOTHYECKOI0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIE€IUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKH €CTh PE3yJbTaT JUIUTENbHBIX HaOII0JEHHIH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MIOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
WH(OPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUYECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOHMX TOBAapHINCH C IMO3HIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEM 3/70poBOT0 M Oe3omacHoro obpasza >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATEITHHOCTH;

MOHVMAHKS [EHHOCTH TMPaBWJI WHIWBUAYAILHOTO ¥ KOJUICKTHBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUSAX, YIPOKAOIIHNX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  YYeOHO-HMCCIICIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOH, TBOPUECKOH M IPYTUX BUIAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad4 COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrHYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS TI00abHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHUS JEHCTBUM, MPHUHOCAIIMX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHs TPOTHO3UPOBATH HEOJIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYphI, OIBITA
JESITeNFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO IIPEICTaBICHUS 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOABI M YEJIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnu mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUN TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0eCrieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(OPTHON KU3HU KAXKIOTO YiieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAayYHBIX (PaKTOB U MMEIOIINXCS JaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKON eI TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OO0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pas3auyHbIX cdepax mnpodeccrHoHaTbHON
JESITEILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHO W KapTHUHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUsl, SBJICHHUE, MPOLIECC, CUCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHKE, HAOMIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMupoBaHHEe (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCS  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS U YHHUBEpCaJbHble YydueOHBbIE IEMCTBHS B IO3HABATEIbHOW U
COIIMAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJjaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas MNapaMmeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIN;

yCTaHABIUBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHBIC, JCAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIECCE MMO3HAHUS, UCIOJIB3YeMbIe B XMMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJeNu, peoOpa3oBbIBATH MO/IEIbHBIE IPECTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMylsia, YpaBHCHHE XHMHYECKOH peakiMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATHh HAa3BAaHHBIC MOJICIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHUSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
I HOPMHUPOBAHUS TUIIOTE3HI TIO MTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTENIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIEIOBATEILCKOW W TPOEKTHOW JESTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAYy4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbIe MocoOus, pecypcel MHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3UYHBIX BUIAOB W (OPM MPEICTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YYeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHMS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe ¢ XUMHUYECKOMH
uHpopManuen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, GopMyIbI, aO0OpeBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AMANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTrO IMpoekTa M (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIUIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OgBiajeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaKaloT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUMU B TO3HAHWU SIBJICHUM NpHUpOnbI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJIa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHU4YEeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIe)Kallle B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHATHI, YCTaHABINBATh
UX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOILME MOHITHS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XMMHUYECKYIO CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKUUM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K OMNpeAeNE€HHOMY KIACCY/TPYIe COCIMHEHHIA
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIME COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COEIMHEHMS), JaBaThb UM Ha3zBaHusa 1o cuctemarnuyeckoil Homenkiarype (IUPAC), a rtaxxke
NPUBOANUTH TPUBHAJIBHBIC HA3BAaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHoJ, (QopManbAeru, aieTaibIeruy, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJ, LeJUI0JI03a, TJINIHUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHJIBI XUMHUYECKOW CBS3HM B OPraHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa juisi 00bsSCHEHUS 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOEHHE, (U3NYECKHE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTtaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (EHOJI, alleTalbAerul, MypaBbiHasl U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, TPUPOMAHBIA Ta3, Yroip), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHH TPOBOAWTH BBIYUCICHHS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUH BEUIECTB U XUMHUYECKUX SBJICHUMN
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICITUPOBAHUE), KCIOJIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYNOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCHIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HArpeBaHUU, MOJTYYCHHE STUJICHA M U3YYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BellecTBaMHU U J1a00opaTOpHBIM O00OpPYIOBAaHUEM, MPEICTABIATh PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dhopMynupOBaTh BHIBOBI HA OCHOBE 3TUX PE3yIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI HH(OpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopMauu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa 3SKOJIOTHYECKU LIEJIeco00pa3HOro
NOBEJICHUsI B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpYXKarollel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTb BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BelIlecTB, MOHMMas cwmbica mokazatens [IJK, moscHaTes Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



Uil OOY4YaloUIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE NPHUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHME WCIOJIb30BaTh pPeElbe(dhHO-
TOUEUHYIO cucteMy o6o3Hauenuit JI. bpaitns g 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOUW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolInue
MOHATUSA (XMMHUYECKUH DIIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKasi  pemeéTka, THUIBI XAMHYECKHUX  pEakKIHWi, pacTBOP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECCKAsT NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Auccolmannu, nepuoauueckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIICHUS SHEPrUHM MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHWS,
JIeKallMe B OCHOBE TMOHWUMAHMUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIJICHHH,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUH M O€30TaCHOM HCIOJIb30BAaHUU
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JACSITCIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MTPU3HAKH TOHATHH, YCTaHABIUBATh
HUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMUCAHUM HEOPraHUYECKUX
BEIIECTB U MX MPEBPAILLICHUH;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpEAENsATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTIO COCTaBa, BU XUMHYECKOH CBS3M (KOBAJICHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUM KPUCTAITUYECKONW PEMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUI;

chOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIIEKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAIIBI U
HEMETAaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI Tepuoandeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [leproanueckoii cucteMbl XUMHUYECKUX 1eMeHTOB 1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CBONCTB XHUMHUYECKHX JJIEMEHTOB U HX
COEIMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cucTteMbl XUMHYECKUX 3iieMeHToB [l. U.
MenneneeBa;

COPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYEeCKHMHU BEIeCTBaMU C IIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH pEaKIMy, YIaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPABHEHUS pEakUUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPIKAAIONME KadeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATHX peaKIItii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI, JIEXKALIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHUCIOThI, aMMHMAKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH IPOBOAUTH BBIYMCICHHUS C MCIOJIb30BAHUEM HOHSATHUS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B IpPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA Tra30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOIO 3(dekTa peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUH cOONIOATh IpaBUia MOJIB30BAHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpaIleHUs C BEIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JA00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATh XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHue NeEpOKCHJIAa BOJOpPOJAa B MPUCYTCTBUM KaTalnW3aropa, ONPEAETICHUE Cpeibl
PacTBOPOB BEILIECTB € MOMOUIbI0 YHUBEPCATBHOIO MHIUKATOPA, BIMSIHUE PAa3IHMUHBIX (PaKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KayeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUe SKCIepUMEHTATbHbIX
3amad o teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBMM C IpPaBUIAMHM TEXHUKU
0€30MacHOCTH NpH 0OpallleH!H ¢ BELIECTBaMU U JJADOpaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIM3HPOBATH XUMHUYECKYIO HH(OPMALHUIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATh TMpaBHJA SKOJOTHYECKH LIEIECO00pa3HOro
MOBEACHNUS B OBITY U TPYIOBOH [EATENbHOCTH B LENISIX COXPAaHEHUS CBOEro 3/10pOBbA U
OKpY’Karolllell MPUPOJIHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILIEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaloOIIMXCSl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYaIOMIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEUHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ang 3anucu xumMuueckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHS OPTAaHWMYECKUX COSAMHEHUN A. 3 https://myschool.edu.ru/
M. bytnepoBa
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2 https://myschool.edu.ru/
HenpenenbHble yrieBoa0pO/Ibl: alKEHBI,
2.2 pell a HOPOA 6 1 https://myschool.edu.ru/
aJIKa/IueHBbI, aJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 https://myschool.edu.ru/
[IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U
2.4 PHPOA 4 HOPOA 3 1 https://myschool.edu.ru/
UX mepepadoTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 https://myschool.edu.ru/
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTHA P 7 1 https://myschool.edu.ru/
CrnoxHble 3¢upbl
33 VYrneBobl 3 1 https://myschool.edu.ru/




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 https://myschool.edu.ru/
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 3 https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
C .M &)
1.2 TPOCHHE BEIIECTEA, AHOT00bpasHe 4 https://myschool.edu.ru/
BECIICCTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1 https://myschool.edu.ru/
Hroro no pazneny 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanbl 1 https://myschool.edu.ru/
2.2 HemeTamst 1 1 https://myschool.edu.ru/
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX ) https-//myschool.edu.ru/
BEILIECTB
Wroro no pazgeny 17 https://myschool.edu.ru/
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMMS U )KU3Hb 4 https://myschool.edu.ru/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
ITpeaqMeT opraHUdecKoil XUMHH, e
1 pell P 1 https://myschool.edu.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coennHeHuil A. M. byriepoBa, €€ OCHOBHBIE 1 https://myschool.edu.ru/
TTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
opraHuueckux BemiecTB. Homenknatypa
3 p P 1 https://myschool.edu.ru/
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS
OpraHMYECKUX BEILECTB
AnKaHBI: COCTaB U CTPOCHHE,
4 . p 1 https://myschool.edu.ru/
TOMOJIOTHUECKUU Psifl
MertaH u 3TaH — OpocTeuIme
5 P 1 https://myschool.edu.ru/
MIPEICTaBUTENIH aJTKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 https://myschool.edu.ru/
DTWJIEH U MPOIUJIEH — MPOCTEHIINE
7 P P 1 https://myschool.edu.ru/
MIPE/ICTAaBUTEIH aJTKEHOB
[Ipaktnueckas padota Ne 1. «Ilomyuenue
8 p p . ya 1 1 https://myschool.edu.ru/
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1 https://myschool.edu.ru/

CUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH psil. ALIETHIIEH — https://myschool.edu.ru/
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB
Brruncnenus mo ypaBHEHUIO XUMHYECKOHU

11 P https://myschool.edu.ru/
peakiuu
ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh

12 https://myschool.edu.ru/
apeHoB
I'enernyeckast CBSI3b YIJIEBOIOPOIOB,

13 T P https://myschool.edu.ru/
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl, https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, https://myschool.edu.ru/
HeTh ¥ MPOAYKTHI e€ epepadoTKH
KonTtpoabHasg padoTa 1o paszei

16 P P pasaeiy https://myschool.edu.ru/
«YTI€eBOA0POIbD)
IIpenenbuble 0JHOATOMHEBIE CITUPTHI:

17 pe . p https://myschool.edu.ru/
METaHOJ ¥ 3TaHo1. BogopoaHas cBs3b
MHOroaToMHBIE€ CIUPTHI; STUICHIIIUKOIDL U

18 p https://myschool.edu.ru/
TJTUIEPUH
deHo: cTpoeHHE MOJIEKYIIBI, (PU3NUECKHE U

19 p . Y ¢ https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA, IPUMCHCHHE
Anpaeruasl: hopMalbIeru U aleTaabIer ul.

20 AeruiL: hop AICTHAL M att ACTHA https://myschool.edu.ru/
ArneTon
OIHOOCHOBHEIE IPEIEILHBIE KAPOOHOBEIE

21 A peA p https://myschool.edu.ru/
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa https://myschool.edu.ru/




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 https://myschool.edu.ru/
MIPEJICTAaBUTEIIH BBICIIMX KapOOHOBBIX KHCIIOT

24 Mpk1a Kak coau Bmcumz( KapOOHOBBIX hitps-//myschool.eduru/
KHCJIOT, MX MOIOIIEe JICHCTBUE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOsIN3 CII0KHBIX https://myschool.edu.ru/
3¢upoB

26 KHpbI: THAPOIIH3, HPHMEHEHHE, https://myschool.edu.ru/
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KjlaccupUKaIius.

27 Bakneiiue npenctaBuTeNN: IIII0OK03a, https://myschool.edu.ru/
¢bpykTo3a, caxaposa

)3 Kpaxman u niemosno3a Kak MpupoIHbIC hitps-//myschool.cdu.ru/
TTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepxaiiyue OpraHn4ecKue https://myschool.edu.ru/
COCITUHCHUS»

30 AMUHBI: METHUJIAaMHUH 1 aHUJIUH https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHM4eCcKUe COCAMHEHUS, UX https://myschool.edu.ru/
Ouosiornueckoe 3HaueHwue. Ilentuapl

32 benmic icax IpHpo e https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC HOHATHS XHUMHH . https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 (OCHOBHBIC METO/IEI CHHTE3a https://myschool.edu.ru/

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.




[InacTtmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 https://myschool.edu.ru/
KOH(UTYpaIus aToMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
crucTeMa XuMHU4YecKkux 3jeMeHToB /. U.

2 . 1 https://myschool.edu.ru/
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
I'pyIIaM U IepuoiaM. SHaYCHHE

3 Py P 1 https://myschool.edu.ru/
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Meneneena B
pPa3BUTHUU HAYKH
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 https://myschool.edu.ru/
cBs3u. Bonopoanas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUILIATEITLHOCTD.
Crenens okucieHus. Bemectsa

5 1 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS
[Tonsarue o aucnepcHbIX cucreMmax. MicTunHbie

6 U KOJUIOMJHBIE PAaCTBOPBI. MaccoBast 101 1 https://myschool.edu.ru/

BCIICCTBA B paCTBOPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

https://myschool.edu.ru/

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://myschool.edu.ru/

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHUYECKOE PaBHOBECUE

https://myschool.edu.ru/

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

https://myschool.edu.ru/

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpoiHOM roka3zatene (pH) pactBopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

https://myschool.edu.ru/

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 31eKTpoIM3€e PacIUIaBOB U
pacTBOPOB COJIeH

https://myschool.edu.ru/

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

https://myschool.edu.ru/

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XMMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB

https://myschool.edu.ru/




CrinaBel METALIOB. DJIEKTPOXUMUYECKUH P

15 . https://myschool.edu.ru/
HaIpsHKEHU METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJJIOB

16 (HaTpuii, KM, KAJIBINA, MarHUH, https://myschool.edu.ru/
AIIOMHHMI) U UX COETMHEHUN
XHUMHYECKHE CBOMCTBA XpOMa, MEIU U UX

17 . POM, https://myschool.edu.ru/
COEeAUHEHU I
XUMHYECKHE CBOMCTBA TUHKA, JKeJle3a U UX

18 . ’ https://myschool.edu.ru/
COEAUHEHU I
[IpakTnueckas pabota Ne 2. "Pemienue

19 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME https://myschool.edu.ru/
«Metamien"
Hewmeramnsl, ux nonoxxenue B Ilepuoanueckon

20 CUCTEME XMMHYECKUX 3y1eMeHToB JI. W. https://myschool.edu.ru/
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
du3ndeckre CBOMCTBA HEMETAIIIOB.

21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe https://myschool.edu.ru/
KHCIIOpoJia, cepbl, hochopa u yriaepoa)
XuMHYeCKre CBOMCTBA raJIOreHOB, CEPHI U HX

22 . - COP https://myschool.edu.ru/
cOoeMHEHMI
XuMHnyeckue cBOMCTBa a30Ta, pocodpa U ux

23 B > pocodp https://myschool.edu.ru/
CcOeMHEHMI
XuMHYECKHE CBOMCTBA YIJIEPoaa, KPEMHHS U

24 . yraepoaa, kp https://myschool.edu.ru/
HX COeIUHEHUH
IIpruMeHeHNe BaKHEHIITUX HEMETAIIOB U UX

25 p . https://myschool.edu.ru/
COEAUHEHUH
O00011eHrEe U cUCTEMATH3AIMS 3HAHUH 110

26 https://myschool.edu.ru/

TeMe «Hemeramiey. BeruuciaeHus mo




YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 AKCIEPUMEHTAJIbHBIX 3334 110 TEME 1 https://myschool.edu.ru/
"HemeTamnsl"y

)3 KoHnTpomnsHas padora o Temam «MeTauibh 1 | https://myschool.edu.ru/
«Hemeranb»

79 Heoprannueckue u opraHn4eckue KUcaoThl. | hitps://myschool.edu.ru/
Heoprannueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOpTraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1 hitps-//myschool.cdu.ru/
CBSI3b HEOPraHUUYECKUX U OPTaHUIECKUX
BECIICCTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 https://myschool.edu.ru/
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIIEHHOTO TTOJTYyYEHUS 1 https://myschool.edu.ru/
BaYKHCHIIINX BEIIECCTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 https://myschool.edu.ru/

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1 https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumust, 10 kmace/ I'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A., AKIIOHEpHOE
obrrectBo «M3narenscTBo «IIpocBericHmey
» Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.T'., Ciagkos C.A., AKIIHOHEPHOE
obrrectBo «M3narenscTBo «IIpocBericHmey

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroauueckoe nocodue — 0a30BbIi ypoBeHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O01m1as XumMusi B TeCTax, 3afadax, ynpaxHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xinacc: KoHTpoasHbIE 1
MIpOBEpOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kaura mist
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIeicoBa, A.I'.Brenenckas «Xumus 11 knacc: HactonbHast kHura 1i1s
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leauncoBa «Xumus 11 kmacc nmoypounsie miiansl o yueonuky O.C.I'abpuensina,
I".I".JIeicoBoi» - Bonrorpamy Yuurens 2018ro.

8. M.A.Ps6oBa, V.IO.Hesckas, P.B.JIuako «Tectrl mo xumuu 11 kaacey, - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensH, U.I'.octpoyMOB «XUMHYECKHI IKCIIEPUMEHT B 11KoJje 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumus» u callT Ui yuurens «5 uay Ha ypoK XUMHK»
http://him. 1september.ru Equnas komnekuus LIOP: [Ipenmernas koynekuust « XuMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE S5KCIEPUMEHTHI:
xumust. Komnekuust Poccuiickoro o0meo6pa3oBarenbHOro nopraiia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana MKOIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuueckast XUMHS: SIEKTPOHHBIN YUeOHHUK Ul CpeAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHHU: JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJIEMK: XUMUSA

http://www.chemistry.ru /lucTaHuMOHHAs OJIUMIMA/IA 110 XUMHH: TEJIEKOMMYHUKAITUOHHBIN
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