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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpENeNIeHUI0 00Iei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00Y4aIOLUIUXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHAJIBHON KHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPHEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKON O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeOpraHM4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa O00ECIeYyMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HA YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30oBaHUs TEPBOHAYATHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs TEOPETHUYECKUN MaTepual U
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHNH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE 0 XMMUYECKUX PEAKUHUSX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MPOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (OPMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUM EHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemneHus 3amad  BOCHUTAHHS, pPAa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30BoO€ 3HAUEHHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIIeHUs TPoOieM, MOKUCKa, aHaTu3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATEIIbHOCTH 4YEJOBEKAa M KaK OJIHOIo U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHWE CYIIHOCTH JOCTYIMHBIX OOO0OIIEHHH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIui, HeOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS MPEINOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJepkKaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YCHUs 3HAHUN U MPUMEHEHHUS UX B PEaJbHOM KU3HU Ui PEIICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIUVIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dopmupoBaHHe Yy OOYYAIOMIMXCS KIIOYEBBIX HABBHIKOB (KJIFOUCBBIX KOMIIETCHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIUI PKOJIOTUYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOIIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHHSI,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOW pOJM B  PEHICHWH TIIOOATBHBIX  NpoOJIeM  palMOHAIBHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IIPUHATUSA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YUCHHUs XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBl OpPraHMYEeCKUX BeHiecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

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

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMUYECKUX BEIIeCTB IIPU HAarpeBaHuU (IJ1aBjaeHue, oOyriIMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpeHUs ), HaX0XK/IeHUE B IPUPOJIe, MOTyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATAllUU, OKHCIIEHUS U TIOJMMEPHU3AlINN), TOTy4eHUE U IPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUYECKUi ), muposu3. [IpoaykTel nepepaboTku HePTHU, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuekiuun «Hedpte» u «Yroabsy, MoJgenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTAa PEAaKIHMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (PEAKIMU C AKTHBHBIMHA METAJLIaMH, TaJIOTEHOBOJIOPOJJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METANIAMH, KAYeCTBEHHAs peaKIis Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHUE, PU3NIECKHe M XUMHUECKIE CBOMCTBA (CBOWMCTBA, OOIIHE TS KJIacca KHCIIOT, PEeaKIis
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3GUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX F(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKUE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuUMeHeHue, ouonorunueckas poib. otocunte3. pykro3a Kak M30Mep TITIOKO3bI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAHHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTAa pEaklMd MO HW3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIWIMHA). buonormdeckoe 3HAYECHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl U3YyYEHHUsl BEIIECTB M WX IPEBpALICHUIl: HAONIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aluu, CPEIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyyKoB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKH, YTIIIeBOAbI, JKUPHI, PEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] IEKTPOHOB 10 OpOUTANSAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIO0KHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HENoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAJUIMUECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMmeHkiaTypa HEOpraHMYecKuX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepromnueckas cucrtema xumuuyeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOILBID YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsSI IOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUciaopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COECIMHEHUM.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHUE CBONCTBA BaXXHEHIIMX METANIOB (HATPHUM, KanWii, KalblUWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M MX MPEBPALICHUN: H3ydEeHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUS U 3[I0pPOBbE YEJOBEKA: MpPAaBWJIA HMCIOJb30BAaHUS JIEKAPCTBEHHBIX MpPEenapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KiacCUpHUKanus,  MEePUOAUYHOCTb,  HAONMIOJEHHE,  IKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, GU3NYECKUE BEIIMUUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajIOB, 3JIEKTPOHHAS IPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
[IporpaMM cpejnHero oo0mero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATEIbHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHsI U HPABCTBEHHOI'O CTaHOBJIEHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW IEATENBHOCTHU MPH CO3/1aHUM YY€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMS

LIEHHOCTHOTO OTHOULIEHHUS K HCTOPUYECKOMY M HAydYHOMY HACJEIUI0 OTE€YeCTBEHHOMH
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJbTaT UIUTENbHBIX HaOJIOAEHU,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHEC W TIOCTYIIKM CBOWX TOBApUIIEH C TMO3WIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UUYECKOMY M TICHXUUYECKOMY 3JI0POBEIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYIy, JIOASIM TPYJa U pe3ylibTaTtaM TPYIO0BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIIBHOM CPEJIbl;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONpUSATHBIE SKOJIOTHMYECKUE MOCIHEACTBUS MPeaNPUHUMAEMbIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

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



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHus e€ ponu B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTU XUMHUH [ COBPEMEHHON LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON 0e30IacHOCTH, B Pa3BUTHUM MEAWLIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh IMOJIydaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUUYECKUE 3HAHUS JUISl peLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AEITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I8 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOLIECC, CUCTEMa, HAY4YHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTtuBHble), obecreynBaroniye (GopMupoBaHHEe (QYHKIMOHAIBHOM T'PAaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh U aKTyaJdU3UpOBaTh MPOOIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MO/IENH, TIPe0OpPa30BBIBATH MOJICILHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTSPHBIX TPH3HAKOB U3y4aeMbIX BEIICCTB U XMMHYCCKUX PEaKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOMIOAAaTh 3a XOJIOM IPOIECcca, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW WCCIeIOBATEIBCKOM W TMPOEKTHOW JACSITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYECKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMBI B X0/ JHAIOTa W/WUIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OBiajeHHNe YHMBEPCAJIbHBIMH PeryJATUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHMS Kypca «OpraHuyeckas XuMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllWe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH eATeIbHOCTH YeJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHHMA Mo cucreMarnuyeckoi HomeHkmarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIOK03a, (QpyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMUECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIio03a, aMHMHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, TPUPONHBIA Tra3, yroib), CHOCOOBI HUX MEpepadOTKU M MPAaKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUS [T IPUHATHUS PEUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaAIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nmabopaTopHbIM 000PYIOBaHUEM, a TAKXKE IpaBuUiia 0OpallleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKHX BEIIECTB, JCHaTypanus OelIKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOLIUX peaKIUil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TpaBWiIa 3KOJIOTMYECKH IeJecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeUIecTB, MOHMMas cwmbici mokaszarens [IJK, mosicHsaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO0/IaX TO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIA,

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

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

c(OPMHUPOBAHHOCTh TPEJACTABJICHUNA: O XUMHYCCKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIECHHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIM OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIBLHOCTh, CTEIICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAST NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS SHEPTUU MPH XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XUMHUHU, MHPOBO33pEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(bakToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MacCHOM HCIOIb30BaHUU
BAYKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUUYECKOH 1EATEIbHOCTH Y€JI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBpAILlCHU;

chOpMUPOBAHHOCTh YMEHUN HCMOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN Ta3, aMMUak, TaméHas W3BECThb, HeraméHasi M3BeCTh, NMHUTHEBas COJAA, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yecKasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIITUYECKONW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeMHEHUN (IIPOCThIEe BEIIECTBA — METAILIIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKMX BEIIECTB pPAa3JWYHBIX KJIACCOB, IIOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakKaM (YMCIy W COCTaBy pEarupyrollux BEIIeCTB, TEIUIOBOMY J(PQEeKTy peakiuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOrO OOMEHA, YUMTbhIBasl YCIOBHUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOTO PAaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeCTaBIeHUH 00 OOIIMX HAyYHBIX NMPUHIMIIAX U SKOJOTMYECKUX MpoliieMax XMMUYECKOTIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuusax, Macchl BeLECTBA WM 00BbEMA Ira30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpPaBUia MOJb30BAHUS XUMHUYECKON MOCYH0H U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpOKCHIAa BOJOpPOJa B MPUCYTCTBMM KAaTalMU3aTopa, ONIPEAETICHHUE CpPEelbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJMIOAATh MpaBHJA SKOJOTUYECKH IEJIeCO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMblci nokaszarens [TIK, nosicHsITh Ha nmpumepax criocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHUS BELIECTB U XMMHUECKHUX SIBJICHUM;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 6
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 1 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 6
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U 3 1
UX mepepadboTKa
Utoro mno pazneny 26
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 6
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 11 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 5 1
Hroro no paszneny 22




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 7
Hroro no pazneny 7
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 10
Wroro mo pazueny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUMHYECKUX 4
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 10
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInU 13 1 1
Hroro mo pazgeny 27
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 10
2.2 Hemerans 15 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 6
' BELIECTB
Utoro no pazneny 31
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 10 1
Hroro no paszneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMer opraHuYeCKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHUE B MOJTYYEHUU HOBBIX
BEILECTB U MaTepHaioB

03.09.2024

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

Teopust CTpOEHHUSI OPraHUYECKUX
coennHenuit A. M. byrneposa,
e€ OCHOBHBIE TIOJIOXKCHMUs/
CtpykTypHBIE (HOPMYJIBI
OpraHUYECKUX BEILECTB.
I'omonorus, uzomepus.
XuUMH4YECKas CBA3b B
OpPraHUYECKUX COCAMHEHUSIX —
OJIMHApHbIE U KPAaTHBIE CBSI3H.

06.09.2024

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

[IpencraBnenue 0
KJIacCU(pUKAUU  OPraHUYECKUX
BEIIECTB. Howmenxknarypa
(cucTemaTuyeckas) u
TPUBHUAIbHBIE HA3BaHUSA
OpPraHUYECKUX BEIIECTB.
DKcrepuMeHTAIbHbBIE METO/IBI
M3Y4YeHHUS  BEMIeCTB M HX
MpPEeBpAIEHUI: O3HAKOMIIEHUE C
obpasiamu OpraHUYECKUX
BEIIECTB W MaTepHallaMd Ha HX

10.09.2024

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




OCHOBE, MOJETHPOBAHNE MOJICKYT
OpraHn4YCCKUuX BCIICCTB,
HaOroIeHNe " OTHCaHUe
ACMOHCTPAIIMOHHBIX OIIBITOB II10
MpEeBpaIEHUIO OpraHUYEeCKUX
BCIIIECTB pu HarpeBaHuu
(miaBnenue,  oOyriMBaHWE U
TOpEHHE).

AJNKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHUU Pt

13.09.2024

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

duznueckre 1 XUMHUYIECKHE
CBOMCTBA aJIKaHOB (peakLuu
3aMelleHusl U TOPEHNs).

17.09.2024

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

Ou3nuecKue 1 XHMUIECKUE
CBOMCTBA aJIKAHOB (PEaKIINH
3aMeIIeHUsT U TOPEHUS).

20.09.2024

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

Haxosxnenue B mpupose,
MOJTydeHUE U TPUMEHEHUE.
CraproBas TuarHoCTHKa

24.09.2024

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

Mertan u 3TaH — OpocTeuIme
MIPE/ICTaBUTENH aJTKaHOB

27.09.2024

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

Pacuérnbie 3agaun.
Brluncnenus no ypaBHEHUIO
XUMHUYECKON peakiuu (Macchl,
00BEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WIH IPOJIYKTa
peaKuuHy 1o U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3

01.10.2024




HCXOJHBIX BEILIECTB UJIH
IIPOJIYKTOB PEAKLUN).

10

AJKeHBI: COCTaB U CTPOEHUE,
CBOMCTBA

04.10.2024

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

11

duznyeckre 1 XUMHUYIECKHE
CBOMCTBA aJIKEHOB (peakLuu
TUIPUPOBAHMUSA,
raJoOréHupoOBaHusd, ruaparTanuu,
OKHCJICHUS U TIOJIUMEPU3ALINH)

08.10.2024

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

12

[Tony4yenue u npumeHeHne
AJIKCHOB

11.10.2024

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

13

OTHIIEH U IPOTINJIEH —
MIPOCTEMIINE MPEACTABUTEIN
AJIKCHOB

15.10.2024

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

14

[TpakTrueckas padota Ne 1.
«ITonyyenue sTuiieHa U
HU3yYEHHUE €r0 CBOMCTB)

18.10.2024

15

Ankaauensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomydenne
CUHTETHYECKOTO KayyyKa U
PE3UHBI

22.10.2024

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

16

Crpoenue, BaxxHeHI1e
XMUMHYECKUE CBOMCTBA
aJIKa/IMeHOB (peakuus
MOJIMMEPHU3AIIH )

25.10.2024

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

17

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS], TOMOJIOTHYECKHUN PALL.
AneTtniieH — npocTeimmin

05.11.2024

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




npCACTaBUTCIIb AJIKWHOB

18

Cocras, crpoenue, puznyeckue
U XMMUYECKHE CBOMCTBA
(peakuuy ruipupoBaHus,
raJlOTeHUPOBAHUS, THAPATAIIH,
rOpEeHUs)

08.11.2024

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

19

[Tony4yenue u npumeHeHne
AJIKUHOB

12.11.2024

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

20

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

15.11.2024

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

21

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCMYHOCTH apeHOB

19.11.2024

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

22

Benzoun: cocras, cTpoeHwme,
¢bu3nvecKre U XUMHUECKUE
CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U
HUTPOBAHHUSA), TOJTyICHUE U
MpUMEHEHHE.

22.11.2024

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

23

Tomyoun: coctas, cTpoeHue,
(buznyecKkue u XuMu4ecKue
CBOICTBa (peaKuu
raJIOTeHUPOBAHUS U
HUTPOBAHUSA), MOTY4YCHUE U
npuMeHeHune. TOKCUYHOCTh
apeHoB.

26.11.2024

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

24

I'eneTnueckas cBs3b
YTJIEBOJIOPOIOB,
MPUHAISKANTNX K Pa3THIHBIM
KJ1accam

29.11.2024

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




25

I'eHeTnueckas CBA3b MEXKIY
YTJIEBOJOPOIAMH,
MPUHAJICKAIUMHA K
Pa3IMYHBIM KJIacCaM.

03.12.2024

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

26

Pacuérnble 3amaum.
Boruncnenus no ypaBHEHUIO
XMMHMUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA HUCXOJHOTO
BEILECTBA WM IPOIAYKTa
peaxiuu 1o U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WU

MIPOJIYKTOB PEAKIUN).

06.12.2024

27

[IpupoiHbIE UCTOYHUKHT
YTIE€BOAOPOIOB: IPUPOIHBIN ra3
Y TIOMYTHBIE HEPTSIHBIE T'a3bl,
He(pTHh ¥ MPOAYKTHI €€
nepepaboTKu

10.12.2024

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

28

IIpupoaHble ICTOYHUKU
YIJI€BOJOPOJOB: IPUPOIHBIN Ia3
U TIOITyTHBIE HE(TSAHBIE r'a3bl,
He(Tb U IPOAYKTHI €€
nepepaboTKH.
OKCIIepUMEHTAIIBHBIE METOIbI
U3Y4EHHUs BEIECTB U UX
MIpEBpaLICHUI: 03HAKOMIICHHUE C
oOpa3naMu 1iacTmacc,
Kay4yKOB U PE3UHBI, KOJUIEKIIUU
«HedTs» 11 «YT0IBY,

13.12.2024

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




MOJIEJIMPOBAHUE MOJIEKYJ
yIJI€BOIOPOJOB U
raJIor€HOIPON3BOIHBIX,
IIpOBEJICHUE

29

KonTtponsHas pabora o
paszaeny «YTIeBOAOPOIbI»

17.12.2024

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

30

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

20.12.2024

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

31

Crtpoenue, puzndeckue u
XMUMHUYECKHE CBOMCTBA (peaKuu
C aKTUBHBIMU METaJlJIaMHU,
raJIOr€HOBO/I0POIaMHU, TOPEHUE)

24.12.2024

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

32

[Ipumenenue cnupToB.
JleiicTBue MeTaHOJIa M ATaHOJIA
Ha OpraHu3M 4YeJIOBeKa.
DKCIepUMEHTAIbHBIE METOIbI
W3Y4EHHUS BEIIEeCTB U UX
MIpeBpaLIEHUI: TPOBEICHUE,
HaOJI0/ICHUE U ONTUCaHHe
J€MOHCTPAIIMOHHBIX OTBITOB:
TOpEHUE CIUPTOB,
KaueCTBEHHbBIE PEAKIIHH
OJIHOATOMHBIX CIIHPTOB
(oKHCIIeHHE 3TaHOJIa OKCHIOM
meau(ll))

27.12.2024

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

33

MHOroaToMHBIE CIIUPTHI:
ATHJICHTJIMKOJIb U TJIUIICPHH.
X.D2.: (B3auMoeiicTBHE

10.01.2025

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




TJIMIEPUHA C TUIPOKCHIOM
meau(ll)

34

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(1)I/I3I/I‘IGCKI/I€ 1 XUMHNYCCKHEC
CBONCTBA.

14.01.2025

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

35

Toxcu4HOCTH PeHoMa.
[Ipumenenue denona.

17.01.2025

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

36

Anbnerunpl: GpopMaibaerua u
areranpaerug. AleTrod

21.01.2025

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

37

CrpoeHnue, puznyeckue u
XMUMHYECKHE CBOMCTBA (peaKuu
OKHCJIEHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHbBIE PEAKIIHH).

24.01.2025

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

38

[Tosnydenune u npuMeHeHne
albICTUIOB U KETOHOB. X.D.
(oxucieHne aMMHAaYHBIM
pactBopoMm okcuaa cepedpa(l) u
rugpokcugom meau(11)

28.01.2025

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

39

OAHOOCHOBHBIE MpeeNbHbIC
KapOOHOBBIE KUCIIOTHI:
MYypaBbHUHAS U YKCYCHAas

31.01.2025

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

40

Crtpoenue, puznveckue u
XHMHYECKHE CBOMCTBA
(cBoiicTBa, obOImIKeE I Ki1acca
KHUCTIOT, PeaKIIHs
TepUPUKALINN).

04.02.2025

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

41

[Tonyuenue u npuMeHeHue
KapOOHOBBIX KHCIIOT.

07.02.2025

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




42

[Ipaktuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBD»

11.02.2025

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

43

CreapuHoBas ¥ OJICHHOBAs
KHCJIOTBI, KaK IpCACTaBUTCIIN
BBICIIINX Kap6OHOBI)IX KHUCJIOT

14.02.2025

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

44

MpbLia Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE NEHCTBUE

18.02.2025

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

45

CrnosxHble 3(hupbl KaKk
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MApOIN3 CIIOKHBIX

3¢upos

21.02.2025

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

46

Xupsbr: rugponn3, npuMeHeHune,
OuroJIoTHYeCcKasi pOJIb )KUPOB

25.02.2025

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

47

VrneBoasl: cocTas,
knaccudukanus. Baxuenmme
MPEACTABUTENH: TIIFOK03a,
(dbpykTOo3a, caxapo3a

28.02.2025

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

48

Oco0OeHHOCTH CTPOCHHS
MOJICKYJIBI, (PU3NYCCKUE U
XHMHYECKHE CBOMCTBA
(B3aMMoO/ICHiCTBHE C
rugpokcugom meau(ll),
OKHCJIEHHE aMMHAYHBIM
pactBopoM okcua cepedpa(l),
BOCCTAHOBJICHHE, OPOXKCHHE
[TFOKO3bI), HAX0KJICHUE B
MPUPOJIC, TPUMEHEHHE,

04.03.2025

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




OuosIoTN4ecKas pob.
®otocunres. Gpykro3a Kak
U30MEp TITHOKO3BI.

49

Kpaxman u nemrnonosa kak
MIPUPOIHBIE MOJIUMEPEI

07.03.2025

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

50

CrpoeHue kpaxmaia u
LeJUTr0JI03bl. DU3NYECKUE U
XUMHUUYECKHE CBOMCTBA Kpaxmasa
(Tuaponus, KauecTBEHHAas
peakIus C HOJI0M).

X.3. B3aUMOJIECTBUE KpaxMalia
C MOJIOM

11.03.2025

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

51

KonTpossHas pabora no
paszmeny
«Kucnopoacoaepxartine
OPraHUYECKUE COCTUHEHUS

14.03.2025

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

52

AMWHBI: METHJIAMHUH U aHWJINH

18.03.2025

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

53

duzndeckne ¥ XUMHYICCKHUE
CBOMCTBA aMUHOB

21.03.2025

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

54

AMUHOKHUCIIOTHI KaK
ampoTepHbIe OpraHUYECKUe
COEIMHEHUS], UX OUOJIOTHYECKOE
3HaueHue. [lentuapt

25.03.2025

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

55

dusnueckue U XuMH4ECKre
CBOICTBAa aMUHOKHCIIOT (Ha
pUMepe IIIUIUHA)

04.04.2025

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

56

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE

08.04.2025

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




COCAMHCHUA

57

DKcIeprMeHTaTbHbIE METO/IbI
W3yUYEHHSI BEIIECTB U MX
MpeBpaIleHuil: HaOIIOACHUE U
OTHCaHHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JIeHaTypalus OelIKoB
NP HArPEBAaHUH, [IBETHHIE
peakiuu OeIKOB.

11.04.2025

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

58

Pacuérnble 3a1aum.
Brraucienus o ypaBHEHUIO
XMUMHUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOJHOTO
BEIECTBA WM MPOIAYKTa
peaxiuu mo U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3
HCXOJHBIX BEILECTB WJIH
MPOAYKTOB PEAKIIHH ).

15.04.2025

59

OCHOBHBIE TTIOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX
COEeIUHEHUN

18.04.2025

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

60

Mounowmep, noaumep,
CTPYKTYpPHOE 3BE€HO, CTEIICHb
MOJIMMEPHU3AIUH, CPEIHSS
MOJIEKYJISIpHAsi Macca.

22.04.2025

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

61

OcCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

25.04.2025

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

62

HpOMe)Ky’TOLIHaH aTTeCTalmA.

29.04.2025




HTorosas koHTpoJbHAs paboTa

63

DKcrepuMEHTAIIbHbIE
METO/Ibl U3Y4CHUs BEIICCTB U UX
IIpEBpALICHUI: O3HAKOMIICHHE C
oOpa3mamu MPUPOTHBIX u
HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcCC, KayIyKOB.

02.05.2025

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

64

Pacuérnble 3a1aum.
Brranciienus o ypaBHEHUIO
XMMHMUYECKOHN peakinu (Macchl,
00BEMa, KOJIMYECTBA HUCXOTHOTO
BEIECTBA WM MPOIAYKTa
peaKIyu 1o U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3
HCXOJHBIX BEILIECTB WJIH
MPOAYKTOB PEAKIIHH ).

06.05.2025

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

65

Pacuérhpie 3amaun.
Brruncnenus mo ypaBHEHHUIO
XUMUYECKON peakiuu (Macchl,
00BEMa, KOJIMYECTBA HCXOJHOTO
BEIlleCTBA WJIM MPOIYKTa
pEeaKIMK 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3
HCXOJHBIX BEIECTB HIH

MIPOJIyKTOB PEAKIUN).

13.05.2025

66

O06o00611eHne U cUcTeMaTH3aIUs
3HaHUU 110 OPraHUYECKOU
XUMHH

16.05.2025

67

O0001IeHNE U CUCTEMATU3 AU

20.05.2025




3HaHUH 110 OPraHUYECKON

XUMHH
O06001IeHe U CUCTEMATHU3AIIHS 23.05.2025
68 3HAaHUH 10 OPraHUYECcKON 1
XUMHH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMUYECKU I
AtoM. Snpo aroma, H30TOIBI.
DNeKTpoOHHAas 006o0J04Ka.

DHepreTuyeckue

pacnpeacii€cHud OJJCKTPOHOB 110
0p6I/ITa.]'I${M B aroMax OJSJICMCHTOB

NEPBBIX  YETBIPEX
DIIEKTPOHHAS

MIEPUOJIOB.

aTOMOB.

OJICMCHT.

YPOBHH,
MOAYPOBHU. ATOMHBIE OpOHTAaNH,
S-, p-, d- amementor. OcobeHHOCTH

KOH(pUTypaIust

02.09.2024

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

[Tepuonnueckuii 3aKOH U
[Tepronnueckas cucrema
XUMHUYeCKuX 3jeMeHToB 1. 1.
MenpeneeBa, ux CBS3b C
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB

07.09.2024

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

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX JIEMEHTOB
1 00pazyeMbIX UMM NIPOCTHIX U
CJIOHBIX BEILIECTB IO I'PYyIIaM U
nepuojam. 3HaueHue
MIEPUOIUYECKOI0 3aKOHA B
Pa3BUTHH HAYKH.

09.09.2024

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




3aKOHOMEPHOCTH U3MEHEHUS
CBOMUCTB XUMHYECKUX DIIEMEHTOB
U UX COCIMHEHMH I10 TPyIIaM 1
nepuogam. 3HaueHue
MIEPHOIUTICCKOTO 3aKOHA U
CUCTEMBI XUMHNYCCKUX
anemenToB .M. MeneneeBa B
Pa3BUTHUH HAYKU

14.09.2024

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

CrpoeHue BeniecTna.
XumMmudeckas CBI3b. Buabl
XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HETIOJISIpHAS U TIOJISIpHas,
WOHHAs, METaJUTHIecKas).
Bopoponnas cBsizb

16.09.2024

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

MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XUMUYECKOM CBA3U
(oOMeHHBIN U JOHOPHO-
AKIIETITOPHBIN ).

21.09.2024

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

BanenTHOCTS.
DIIEeKTPOOTPUIIATEIIEHOCTb.
Crenenb okucieHus. Bemiectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

23.09.2024

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

CreneHb OKHUCICHUS. VIOHBI:
KaTHUOHbI U aHHUOHBI.

28.09.2024

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

3aKOH ITOCTOSHCTBA COCTaBa
BemiecTBa. THmbl
KPUCTAJUIMYECKUX PEMIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB

30.09.2024

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




OT THUIIA KPUCTAIIINYECKON
pELIETKA.

X.2. u3yueHue MoJieneu
KPUCTAJUIMYECKUX PEIIETOK

10

[TonaTHe 0 AUCIIEPCHBIX
cucremax. Mcrunnsle n
KOJIJIOMJIHBIE PACTBOPBHI.

05.10.2024

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

11

MaccoBas 10714 BelllecTBa B
pacTtBope.

07.10.2024

12

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHenui. I eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

12.10.2024

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

13

I'enetnueckas CBA3b
HEOPraHMYECKHUX BEIECTB,
MPUHAUISKANUX K PA3TUIHBIM
KJaccam.

14.10.2024

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

14

Pacuérnrie 3amaun. PacuéTel 1o
YpaBHEHUSIM XUMUYECKUX
peaKIuii, B TOM YHUCIIC
TEPMOXUMHYECCKUE PACUETHI,
pacy€Thl ¢ UCIIOJIH30BAHUEM
MOHSATHS «MaccoBasi J0JIs
BEIIECTBAY.

19.10.2024

15

Knaccudukanus XuMHUYECKUX
peaKurii B HEOPraHUYECKOU U
OpraHMYeCKON XUMHUH. 3aKOH
COXpAaHEHUSI MacChl BELLECTB.

21.10.2024

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




16

. 3aKOH COXpaHEHHUs MacChl
BEIIECTB, 3aKOH COXPAHCHHUSI
NIPEBPALLICHUS SHEPIUU IIpU
XHUMHUYCCKUX PCAKIHAX.

09.11.2024

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

17

Pacuérnurie 3agaun. Pacuérsl o
YpaBHEHUSIM XUMUYECKUX
peaKuuii, B TOM YHUCIIE
TEPMOXUMHYECKHE PACUETHI

11.11.2024

18

CkopocTh peakiuu, eé
3aBHUCHMOCTD OT PAa3JIMYHBIX
(dhakTopoB. X.D. HaOMIOACHUE U
OIMHUCaHUC JEMOHCTPALIUOHHBIX 1
71a00paTOPHBIX OTBITOB
(paznoxeHnue mepoxkcuaa
BOJIOPO/ia B TIPUCYTCTBHU
KaTajm3aropa

16.11.2024

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

19

XUMHUYECKOE PaBHOBECHE.
@DakTophl, BIUAIOLINE HA
COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipunmmn Jle
[arense.

18.11.2024

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

20

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuyuHbix GakTOpoB
Ha CKOPOCTh XUMUYECKOU
peaKium»

23.11.2024

21

DJIEKTPOIUTHYECKAS
nucconuanus. I[Tonsrue o
BOJIOPOIHOM Toka3atene (pH)
pactBopa. Peakiiiu HOHHOTO

25.11.2024

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




oOMeHa.

22

Cpena BOJHBIX pacTBOPOB
BEIIECTB: KHUCJIAsl, HEUTpaJbHas,
LIEJIOYHAS.

30.11.2024

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

23

I'maponu3s opraHndeckux u
HEOpPraHUYECKUX BelecTB. X.0.
OTIpeJieNieHue Cpeibl PACTBOPOB
BEILECTB C MOMOIIBIO
YHHBEPCAILHOTO MHANKATOPA,
peakIy HOHHOTO OOMeHa

02.12.2024

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

24

OKUCIUTENBHO-
BOCCTaHOBUTEILHBIE PEAKITHH.

07.12.2024

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

25

OKUCIUTENBHO-
BOCCTAHOBUTEILHBIC PEAKITHH.

09.12.2024

26

[Tonsatue 06 mekTponm3e
pPacTBOPOB ¥ PacCIIaBOB COJICH

14.12.2024

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

27

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI
XUMUNY

16.12.2024

28

Mertauibl, X MOJIOKEHHUE B
[Tepuoanueckoii cucreme
XHMHUYECKUX 3J1eMEeHTOB /1. H.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus aToMoB. O01IMe
(uznuecKkue CBOMCTBa METAIIIOB

21.12.2024

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

29

CrninaBel METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HaIpsDKEHUH MeTaioB. X.0.

23.12.2024

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




HU3YUCHUC KOJIJICKIIUU «MerTabl
1 CIIJIaBbI»

30

XUMHUYECKUE CBOMCTBA
BAYKHEHIIINX METAJUIOB (HaTpuUi,
KaJIUii) U UX COCTMHEHUMN

28.12.2024

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

31

XUMUYECKHUE CBOMCTBaA
BOKHEUIINX METAIOB (KaJIbIUi,
MarHuii, = amOMHHUH) U HUX
coenuHeHuii. X.O. HaOmMIONEHUE U
OTIMCAaHUE JIEMOHCTPAITHOHHBIX U
1a00paTOPHBIX OTIBITOB
(B3ammoieiicTBIE TUAPOKCH]IA
QTIOMUHUSI C PAacTBOpPaMHU KHCJIOT
u 11 (1 (0} (7 KadyeCcTBEHHBIE
peakIy Ha KaTHOHBI METAJIJIOB).

11.01.2025

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

32

OO6mme cnocoObI MOTyICHUS
MeTauioB. [I[pumeHnenne
METAJIJIOB B OBITY U TEXHUKE.

13.01.2025

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

33

XUMHUYECKUE CBOMCTBA XpoMa 1
€ro COeIUHEHUN

18.01.2025

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

34

XUMHWYECKHE CBOMCTBA MEIU U
€€ COeINHEHNI

20.01.2025

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

35

XUMHUeECKUE CBOMCTBA IIMHKA U
€ro COeqUHEHUN

25.01.2025

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

36

XUMHAYECKHAE CBOMCTBA JKele3a U
€r0 COeTMHEHNH

27.01.2025

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

37

IIpakTuyeckas pabora Ne 2.
"Pemenne 3kcriepuMEHTAIBHBIX
3aga4 no teMe «MeTtamisl»"

01.02.2025




38

HemeTaminl, nX OJOKECHNE B
[Tepuonnueckoii cucreme
XUMUYECKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

03.02.2025

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

39

du3nYECKUe CBOMCTBA
HEMETAIUIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cephl, hochopa u
yriepoja). X.D. 006pa3ios
HEMETaJJIOB

08.02.2025

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

40

XuMHYecKHe CBOMCTBA
TaJIOT€HOB U UX COSTMHEHUN

10.02.2025

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

41

XHUMHUYECKUE CBOMCTBA CEPHI U €€
COEeIUHEHNN

15.02.2025

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

42

XHUMHAYECKHAE CBOMCTBA a30Ta U
€ro COeIUHEHUN

17.02.2025

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

43

Xumuaeckue cBorctea pochopa
U €ro COeIUHEHUN

22.02.2025

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

44

XUMHUYECKUE CBOMCTBA yriepojaa
U €r0 COeIUHEHUN

24.02.2025

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

45

Pacuérnrie 3agaun. PacuéTol
Macchl BelllecTBa Win o0bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3
YYacTBYIOIIMX B PEAKIINU
BEILIECTB, pACYETHI MACCHI
(0OBEMa, KOMMUECTBA BEIIECTBA)

01.03.2025




IPOIYKTOB PEAKLIHUHU, €CIH OJHO
U3 BEILLECTB UMEET IPUMECH.

46

XHWMHUYECKUE CBOMCTBA KPEMHMS
U €r0 COCUHEHUN

03.03.2025

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

47

Pacuérnpie 3anaun. Pacu€Tsl
MaccChl BEIECTBA UK 00BbEMA
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
uiu 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKITUU
BEIIECTB, PACUETHI MACCHI
(0OBEMa, KOMUYECTBA BEIIECTBA)
MIPOJTYKTOB PEAKITUH, €CITU OJTHO
13 BEILECTB UMEET MPUMECH.

10.03.2025

48

[IpumeneHne BaxKHEUIINX
HEMETAIIJIOB M UX COEAMHEHUN

15.03.2025

49

O0001Ienre ¥ cCUCTEMAaTH3AIUS
3HaHuH 1Mo TeMe «HemeTamibsny.
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

17.03.2025

50

Pacuérnbie 3agaun. PacuéTol
Macchl BelllecTBa Win o0bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIlleCTBa, Macce
WM 00bEMY OJTHOTO U3
YYacTBYIOIIMX B PEAKIINU
BEILIECTB, pACYETHI MACChI
(0OBEMa, KOMMUECTBA BEIIECTBA)

22.03.2025




IIPOJYKTOB PEAKLIMH, €CIU OJHO
13 BELLECTB UMEET IIPUMECH

51

[IpakTtuyeckas padora Ne 3.
«PGHICHI/IG 3KCH€pHMeHTaJIBHBIX
3aga4 o reMe "Hemertauier'»

24.03.2025

52

KonTposnsHast paboTa o Temam
«Metamael» 1 «HeMeTainey

05.04.2025

53

Heoprannueckue u
OpraHUYeCcKHe KUCIIOTHI.

07.04.2025

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

54

Heoprannueckue u
OpraH1YecKre OCHOBAHUS

12.04.2025

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

55

AmpoTepHbIe HEOpraHUYEeCKHUEe U
OpPraHUYECKNE COCIUHEHUS

14.04.2025

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

56

T'eneTnyeckas cBA3L
HEOPraHUYECKHUX U
OPraHWYECKUX BEIIECTB

19.04.2025

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

57

Pacuérnrie 3amaun. Pacuérnl
MAaccChl BEIIECTBa Wi 00bEMa
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MACCE
Wi 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, PaCYEThI MaCChI
(0ObéMa, KOTMYECTBA BEIISCTBA)
MIPOJIyKTOB PEAKIUH, €CITU OJTHO
13 BEIECTB UMEET MPUMECH.

21.04.2025

58

HpOMe)Ky’TOLIHaH aTTeCTalmA.
Htoropas KOHTPOJIbHAasA pa60Ta.

26.04.2025




59

Pomnp xuMuu B o0ecIieueHun
9KOJIOTHYECKOU, SHEPIreTUYECKOU
U MHIIEBOM O€30IMaCHOCTH,
Pa3BUTHUH MCIUITUHBI

28.04.2025

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

60

[IpencraBnenust 06 0OmMMUX
Hay4HBIX MPUHIIHIIAX
MIPOMBIIIJICHHOTO TOJy4eHUs
BaKHEHUINX BEIIECTB

03.05.2025

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

61

Yenosek B MUpE BELIECTB U
MaTepHUaioB: BAKHEUIINE
CTPOUTENIbHBIE MaTEPHUAIIBL,
KOHCTPYKIIMOHHBIE MaTepUabl,
KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl s JIEKTPOHUKH,
HaHOMAaTrepuaibl, OpPraHUYECKHE
Y MUHEpaJIbHBIE YI00pEeHMUSI.

05.05.2025

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

62

YenoBek B MUpE BEIIECTB U
MaTepHasoB

10.05.2025

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

63

XuUMHS ¥ 3I0POBbE YEITOBEKA:
MpaBUJIa UCIIOJIb30BAHUS
JIEKApCTBEHHBIX MPEMapaToB,
npaBuiia 6€30MacHOTO
HCIIOJIb30BaHUSI TIPETIapaTOB
OBITOBOM XMMHUH B [IOBCEIHEBHOM
JKU3HHU.

12.05.2025

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

64

XUMUS U 3I0pOBbE YETIOBEKA:
MIpaBUJIA UCTIOJIB30BAHUS
JIEKapCTBEHHBIX MpenapaTosB,
npaBuia 0€30MacHOTo

17.05.2025

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




KCIOJIb30BAHMS IIPENAPATOB
OBITOBOM XMMHUU B [MOBCEIHEBHOM
JKU3HU.

65

XHMHUS U 310pOBbE YEIIOBEKA!
IIpaBUJIa UCIOJIb30BAHUS
JIEKapCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOTO
WCII0JIb30BAHUS MTPENapaToB
OBITOBOM XHMHUH B IIOBCEIHEBHON
AKU3HU.

19.05.2025

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

66

O000I1IEHNE U CUCTEMATHA3 AN
3HAHUI

24.05.2025

67

O000I1IEHNE U CUCTEMATHA3 AN
3HaHUU

68

O00011IeHNEe U CUCTEMATU3 AL
3HAHUM

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus / I"'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEPHOE 00IIECTBO

«M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Xumus (0a30BbIN ypoBeHb). Peanuzarus oOpa3oBaHus: METOUYECKOE MOCOOHE st yauTes /
Kasepuna A. A., [Tnuyruna I'.B.; nox pen.I'. B. [lnuyrunoii. M. : ®I'BHY «Muctutyr

cTpaTeruu pazsutus odpazoanust PAOy», 2022 81 c.:u.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/ https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

https://edu.skysmart.ru/teacher/
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