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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (herepalibHOM 00pa3oBaTeNbHON MPOTrpPaMMBbl CPETHETO
obmero oOpaszoBanus (POII COO), npexncraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepanuu, peaau3yrommux OCHOBHbIC
o0Opa3oBaTelbHbIE NMPOrPaMMBI, U OCHOBHBIX TMOJIOKEHUH «CTpaTreruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsukenue I[paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMBI TI0 XUMHH, K OTIPEICTICHHIO 00IIeH CTpaTerun
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUsD»
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosnoxerus @I'OC COO o
B3aMOOOYCIIOBJIEHHOCTH LIEJIeH, colepKaHus, Pe3ylIbTaToB 00y4eHHs U TpeOOBAaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pPEANN3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUYEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeloBeKa, a
TaK)Ke 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamuszyercs xumuueckoe oOpa3oBaHWE OOydYarOIIMXCS HA YPOBHE CpEIHEro oOIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTO
OTpeJieNieHbl B MpOrpaMMe MO XUMHHM C y4ETOM cheruduKd HayKd XUMHH, €€ 3HAa4eHHs B
MO3HAHUU MPHUPOJBI U B MaTepUaIbHOM >KU3HHM OOIIECTBA, a TaKXke ¢ y4d€ToM oOuuX Hened u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeJHero ooOuiero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HaYK UIPaeT 0cOOYI0 pOjb B COBpEMEHHOU
UMBUIIU3ALMHY, B CO3JaHUHM HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIaJ B
(dbopMHUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KaroleM MUpe Kak O eMHCTBE IPUPO/IbI U YEIOBEKa, KOTOpoe GOopMUpyeTcs B XUMHUH Ha
OCHOBE IOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIET0 MHpA, OCO3HAHUS B3aHMMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTajla HEOThEMIEMOM
4acTbI0 MUPOBOHM KyIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TpyJa M KU3HU KaKIOTO
yiieHa oOmectBa. CoBpeMeHHass XMMHS KaK HayKa CoO3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelleHHe TIJ00albHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, SJHEPreTUUECKOH, MUIIEBOH, SIKOJIOTUUECKOH 6€301MacHOCTH M OXPaHBI
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJITOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHu4decKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMIH) U OpraHnYeCKOr XuMUU. POPMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
W3Y4YEHUHU IpeaMeTa 00ecreyMBaeT BO3MOXKHOCTh PaCCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCA Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHHS OPraHMYEeCKHX COEIMHEHUi, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpBOHAYAJIbHBIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUUECKUH MaTepuail u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJOJOTMYECKUX TMO3HIIMM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, 4 TAKKE O XMMUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMHU, pAacKpbIBalOT €€ pojb B IIO3HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yuebHoro mpenmera « XUMHsD JaHHOTO YPOBHS M3y4YCHHsS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUH MyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perienus 3a1a4 BOCHUTaHUS, Pa3BUTH U COITMANN3AINN 00YJArOIIUXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS U TOCTPOEHUS IpeaMeTa
mpenycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCAIBHBIX Y4eOHBIX NEHCTBUM, UMeronux 0a3oBoe
3HAUEHUE [UIS PA3IMYHBIX BHJOB JEATEIBHOCTH: PEIICHUs] MpoOJieM, IMOUCKA, aHaluu3a Hu



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha YpOBHE CpeaHero o0Iiero oopa3oBaHusi, IpU ONPEICICHNUHN COAEPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XHMMHYECKOW HAyKd Kak o00JacTd COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH eI TETHHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XMMHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
oTaéTcs MPeaNoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusl 00yueHusl, OPUEHTUPOBAHHOM
Ha MOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HaOOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs! 3HAHUN U TIPUMEHEHUS UX B PEaIbHOM KU3HU JJISl PELICHHS MPAaKTUYECKUX 3a/1a4.

B cBsa3u ¢ oTuUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCIIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIUH),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Ipoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALUHU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA IKOJIOTHYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpPETaTh HOBbIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

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

BOCITUTaHHEC Y 00YJArOIIUXCS YOKAEHHOCTH B TYMAaHUCTUICCKOM HAPABICHHOCTH XHUMHH,
e BaXHOW pONMM B PEHICHWU TJIOOAIBHBIX MPOOJIIEM PalMOHAIBLHOTO MPHUPOJIONOIH30BAHHS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IIPUPOJIC U CBOEMY 3I0POBBIO, & TAKXKE MPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAaHUU AJI IPUHATUS TPAMOTHBIX peIHCHI/Iﬁ B CUTyalUsX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OO01mee 4uCiIo YacoB, OTBEASHHBIX TSI U3YUCHUS XUMHUHU, Ha 0A30BOM ypPOBHE CPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckune 0CHOBBI OPraHUYECKO XUMUH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBl OpPraHMYEeCKUX BeHiecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccu(uKaluyu opraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBHUaJIbHbIE HA3BaHUs BaKHEUIINX MpeCTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMYECKUX BEIIECTB IIPU HAarpeBaHuU (IJI1aBjieHue, oOyriiuBaHUe U TOPEHHeE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPeICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIuy 3aMEIICHHS U TOPEHHUS),
HAax0’KJIEHHE B MIPUPOJIE, OJIyUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3ALINN), TOTyYeHUE U IPUMEHEHHUE.

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

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTENIINI PECTaBUTENb AIKMHOB: COCTaB, CTpOEHHUE, (pU3nuecKrue U XUMUYECKUE CBOKWCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YeHHE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 u momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KaTtaguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX OpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN YTroib U POIYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
U3 UCXO/IHBIX BEUIECTB MIIHM MPOIYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHeie CBs3M MEXAy MOJIEKyJIaMHi CIIUPTOB. JlelicTBIE MeTaHOJIa U 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. lIpuMeHeHue rauuepuHa u
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBa (peaKIWW OKHCICHHWS W BOCCTAHOBJIICHHS, KadeCTBEHHBIC DPEaKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepudUKaNNN), TOIydeHHe u mnpuMeHeHue. CTeapuHOBas M OJIEMHOBAash KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, X
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
duznyecKkue U XMMUYECKHUE CBOMCTBA Kpaxmaina (TUIpoJu3, KaYeCTBEeHHAs PEaKIUs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHCICHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBEICHNE MTPAKTHUECKON pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA WIM MPOYKTa PeaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 MUCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEAKIINHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IHIMHA). bronormueckoe 3HaUE€HHWE AMHHOKHUCIIOT.
[TenTuaer.



benku kak npupojHble BBICOKOMOJIEKYJSpHbIE cOoeluHEHUd. llepBuuHas, BTOpUuYHas M
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypaluss OEJKOB IpU HarpeBaHWU, I[BETHbHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJINMEPHU3ALUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBs3€il MpH M3ydeHMM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBICHHE, HAYYHBIM (akT, TUMOoTe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKHE BETMUMHBI U €UHUIIBI KX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



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

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

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

Knaccugukanus Heopranudeckux coeanHeHnil. HomeHkIaTypa HeopraHM4eCcKuX BEIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBpallleHus
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

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

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTbl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEACHUE MMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAs OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdhopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenue metaisioB B Ilepuoanueckoit cucteMe XUMHUYECKUX J1eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIINX METANIOB (HATpUM, Kaiuuil, KalblMif, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUIEKIINH «MeTalTbl U CIIIaBbl», 00pa3IoB HEMETAIIOB, PEIIEHHE IKCIIEPUMEHTANIBHBIX 33]1a4,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE



TUJIPOKCH/IA aJFOMUHUS C PACTBOPAMHU KHUCJIOT U LIEJIOYEH, KaUECTBEHHbBIE PEAKIIMM HA KaTUOHBI
METaJIOB).

Pacuérnble 3amaum.

Pacuéter Macchl BemecTBa Wiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00eciedeHNH SKOJIOTUYECKON, SHEPTETHUECKOM U MUIEBON 0€30TacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHATOB: BAKHEHIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XWMHUS WU 3/I0POBbE 4YEJIOBEKA: IMPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce oCyIecTBIsCTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaMoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadust: MuHEpasbl, FOpHBIE OPO/IbL, MTOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONIOrHs: XUMUYECKast IPOMBIILIIEHHOCTh, METAJUTYPrUs, IPOU3BOIACTBO CTPOUTEIIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs MMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHWHU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejHero o0miero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHUS NPEAMETA « XUMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHus BbIIEIEHBI
CJIEAYIOIINE COCTaBJISIONINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3YAbTATHI OCBOCHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMHU M INpPAaBUJIAMM IOBEJICHMSI, CHOCOOCTBYIOIIMMHU IpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH JESTEIbHOCTH 00YyUYaIOIIMXCs 10 peaiu3aliy IPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIAaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOTO MPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
nH(OPMAIIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPALHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS I[IEHHOCTEH 310poBOTO M Oe30macHOro obOpas3a JKHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

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

MOHMMAHKS [IEHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHHH MPAKTUYCCKHX 3aJ1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3iMyHOro pojaa, B TOM 4YHKCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U pean3alii cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YY4ETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEl OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITeNbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MUMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHanTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crneruKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yueOHbIE JEHCTBUA (mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YueOHbIC ICHCTBUS B TIO3HABATENBHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1elCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

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

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBHIBOJIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHUYECKOW pEakIMd — TMPH pEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

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

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3HI TIO TPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATH MH(GOPMALIUIO PA3TMUHBIX BUI0OB U (POPM MpeCTaBICHUS, KPUTUYECKH OLICHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

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

MPUOOpPETaTh OMBIT KUCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauyecTBE CpeACTBA NpH paboTe ¢ XUMHYECKOM
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEJIbHOM AEATEIBHOCTH, MOJIYYEHHBIX
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
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI U OOMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss e€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTHA Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(hopMUPOBAHHOCTh MPECTABICHUN O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SBJICHUWA MPHUPOJIBI, B (POPMUPOBAHUN MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHus
MPAKTUYECKUX 3a/Ja4 M SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpalméHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIIMOHANBHAS TPYIA, paguKan, H30Mepus, W30MEepbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllue B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJyYSeHUH U 0€30MaCHOM HCIIOJIb30BAHUH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE OHITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpAIEHUI OPraHUYECKIX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMHUYECKUX pEaKUWd, U3rOTaBIMBATH MOJEIN MOJEKYT OpTaHUYECKHX BEIIECTB
JUTSL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(YrneBomopoapl, KHUCIOPOA M a30TCOJEpIKAllMe COEAMHEHHUS, BBICOKOMOJEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTHIICH,
alleTWICH, STHJICHIJHMKOJb, TJIHLUEPUH, (eHOd, (GopManmbIeruj, aneTaabAerhll, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTpPOEHHE, (U3UYECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX pPEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00bEMa, KOTMYECTBA HCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEAKIIH [0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, M3MEpPEHHEe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), MCIOJIB30BaTh CHUCTEMHBIC
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHKEM, a TAaKXKE MpaBuiia 0OpallleHus C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHnYecKNX BEIIECTB MPU HAarpeBaHUM, MOJyYEHUE ATUIICHA U U3yYCHHE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIH OPraHUUECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HarPEeBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUHU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH NP 0OpallleHuu
C BeIECTBAaMH U JAOOPATOPHBIM O00OPYAOBAHUEM, MPEACTABIATH PE3yIbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIbI HA OCHOBE 9TUX PE3yIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MaccoBoi nHpopMaliuu, IHTepHeT U Apyrux);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBbHOCTH B LEISAX COXPAaHEHUS CBOErO 37I0POBbS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha >KUBBIE OPTaHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHHU3M
YeJI0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIICTIBIX U CIIA00BUISIIUX O0YJAIONUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0I1as 1 HeopraHu4decKas XUMHUsD» OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJICHUN: O XUMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUW TPUPOJBI, B (DOPMHUPOBAHUH MBINUICHUS H
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOAUMOW Il PEIICHHS
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XUMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XHMHYECKHUX  PEaKIHWid, pacTBOpP, IJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJIUTHYECKAS JUCCOIUAINS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOHN PEeaKIui, XHMUYECKOE PABHOBECHUE); TEOPHH 1 3aKOHBI (TEOPHSI JEKTPOIUTHIECKON
qycconranuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIICHHs] PHEPIHMHU NpPU XUMHUYECKHX PEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NMOHHMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUEeCKUe CBEACHUS O CBOMCTBAX,
cOCTaBe, MOJy4eHUH U O€30MacHOM HCMOJIb30BAaHUM Ba)XKHEWUIINX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMHUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHUS OTACIBHBIX HEOPraHHYECKHX BEHICCTB (YrapHbI Ta3,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECThb, HEraul€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGH THAsI, HIOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBA — METAILJIBI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMsI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) 00INE XUMUICCKIE CBOKMCTBA
HEOPraHMYECKUX BEILLECTB PA3JIMYHBIX KIIACCOB, MOJATBEP)KJATh CYLIECTBOBAHWE N'€HETHYECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BELECTBAMHU C IIOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KIacCU(UUIHUPOBATh XMMHMUYECKHUE DPEAKIMH [0 Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUS pEaKUUN pa3IuYHbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO TOJY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi JIOJil BEIECTBa B PacTBOpPE», OOBEMHBIX OTHOLICHUN Ta30B MpPU XUMHUYECKUX
peaxusix, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlleCTBA, Macce MU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHSI MacChl BELIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW PEaKIMH, peakMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU
0€30MaCHOCTH NpH 0OpallleHNH ¢ BELIECTBAMH U JJaOOPaTOPHBIM 000PYJI0BaHUEM, NTPEJICTABIIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHMKOB (CpeJCTBa MaCCOBOM KOMMYHUKAIUHU, IHTEpHET U IpYTHX);

cOpMUPOBAHHOCTh YMEHUI COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIECO00pa3HOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell IPUPOJHOM cpenbl, 0CO3HABaTh ONACHOCTh BO3ACUCTBUSI HA JKHUBBIE OPraHU3MBbI
omnpeeNEHHBIX BEIIECTB, MOHMUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbA: YMCHUC NPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTICTIBIX U CITA00BUSIIINX OOYYArONINXCS: YMEHHE UCTI0JIb30BATh PENbE(PHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0OCHOBBI OPraHN4YecKOi XMMHHU
IT i .T
peaMeT OpraHuYECKON XUMHUHU eogwm Butmorexa LOK
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [Ipene € YIJIeBOJOPOJIbl — ajKa 2 1
PEACIBHBIC YIICBOAOPOAB! Kbl https://myschool.edu.ru/
59 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 6 1 bu6mmoreka [IOK
' AJIKaJMEHBI, AIKMHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 A 2
POMATHHOCKHE YLTIEBOR0PORSE https://myschool.edu.ru/
24 [IpupoiHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 bubnuoreka [JOK
' ux nepepaboTka https://myschool.edu.ru/
Utoro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs

3.1

Cnuptel. deHon

3

bu6mmoreka [JOK
https://myschool.edu.ru/



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

3. Anbnerunbl. KapOOHOBBIE KUCIIOTHI. 7 bubmuoreka [JOK
CroxHblie 3QUpbI https://myschool.edu.ru/
bubnuorexa [JOK
33 YraeBOzE! 3 https://mvschgol.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTBL. bemku 3 bubmmoreka LIOK
https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ﬁgsgjl?;\izshggi duru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/n P Konrpoasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
C T 5
TpoeHue atomoB. [lepruoandeckuii 3aKoH BuGmiorexa LIOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 4
BEIIIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 X 6 1 1
HMITAECKHE peariin https://myschool.edu.ru/
bu6mmoreka [IOK
14 13
TOTO 1O pasieity https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLIH https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 H 9 1 1
eMeTaLIE https://myschool.edu.ru/
CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX bubnuoreka [JOK
2.3 2
BEIIIECTB https://myschool.edu.ru/
Hroro no paznen 17 bubmuorexa IOK
pasney https://myschool.edu.ru/
Pa3gen 3. XuMus ¥ :Ku3Hb
b K
3.1 XUMHS U )KU3Hb 4 nommorexa [10

https://myschool.edu.ru/



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

Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO YacoB
[ara DJIeKTpOHHbIe M poBbIe
n/ Tema ypoka Bcer Kontposbusl | IlpakTHuyecku
u3ydeHusi | oOpa3oBaTeibHbIE Pecypchl
n 0 e padoThl e padoTbl
https://www.yaklass.ru/p/himija/10-
[Tpenmer klass/osnovy-organicheskoi-khimii-
OpPraHWYECKON XUMUH, 6490554/predmet-organicheskoi-khimii-
1 o 1 04.09.202 , . . .
€€ BO3HMKHOBEHHE, 3 teoriia-khimicheskogo-stroeniia-organiches_-
pa3BHUTHE U 3HAYCHUE 6447217/re-953b4eeb-71d7-4e80-b40c-
5¢481387ece8
Teopus crpoeHus
OpFaHI/ILIeCKI/IX .
https://resh.edu.ru/subject/lesson/6149/cons
2 cocnHeHmii A, M. 1 11.09.202 ect? ' D
byrneposa, e¢ 3 o
OCHOBHBIC ITOJIOKCHU A
[Ipencrasnenue o
Kiaccudukanuu
Opl"aHI/I‘IeCKI/IX
Ee:;;?;m . https://interneturok.ru/lesson/chemistry/10-
3 P 1 18.09.202 | Kklass/bvvedenieb/osnovnye-printsipy-
(cuctemaruyeckasi) u . i N
3 nomenklatury-organicheskih-soedineniy
TPHUBHUAJIBHBIC
Ha3BaHUA
Opl"aHI/ILIeCKI/IX
BCIICCTB



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
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https://resh.edu.ru/subject/lesson/6149/conspect/
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/osnovnye-printsipy-nomenklatury-organicheskih-soedineniy

AJIKaHBI; COCTaB U

https://infourok.ru/urok-po-teme-alkani-

4 ctpoenue, 2509202 1 |ass-1249805.html
TOMOJIOTHYECKUU P 3
Merar 1 oran — https://foxford.ru/wiki/himiya/alkany-

5 rpovTenIe 02.10.202 | gomologicheskij-ryad-stroenie-
HpCACTABITENH 3 nomenklatura-izomeriya
aJIKaHOB

https://interneturok.ru/lesson/chemistry/10-

6 AJIKEHBI: COCTaB U 09.10.202 klass/nepredelnye-uglevodorody/alkeny-

CTPOEHHE, CBOMCTBA 3 o stroenie-nomenklatura-izomeriya-i-
fizicheskie-svoystva
DTUJIEH U TIPOTIUJICH

7 — MPOCTEHIIHe 16.10.202 https://resh.edu.ru/subject/lesson/5412/consp
MPEACTaBUTEIN 3 ect/

AJIKECHOB
[IpakTuueckas padoTa

3 Ne 1. «ITonyuenue 93.10.202 https://multiurok.ru/files/poluchenie-etilena-
STHJICHA U U3yUYCHHE 3 i-issledovanie-ego-svoistv.html
€ro CBOUCTB»

AJIKaaueHBbl.
byraguen-1,3 u https://www.yaklass.ru/p/himija/10-

9 Mmetuiabyramuen-1,3. 06.11.202 klass/uglevodorody-6579439/alkadieny-
[MonyueHue 3 o 6899278/re-561efbb6-c771-4121-8dfd-
CHHTETHYECKOTO abbbba4d6bf0
Kay4dyKa U pC3UHBI
AJIKMHBI: COCTaB U https://interneturok.ru/lesson/chemistry/10-

10 0COOCHHOCTH 13.11.202 klass/r_mepredelnve-uqIe\_/odorO(_jv/alki_nv- _
CTPOEHUH, 3 stroenie-nomenklatura-izomeriya-fizicheskie-

TOMOJIOTHYECKHUI pAA.

svoystva-poluchenie



https://infourok.ru/urok-po-teme-alkani-klass-1249805.html
https://infourok.ru/urok-po-teme-alkani-klass-1249805.html
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https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/5412/conspect/
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie

Anerniien —
MPOCTEUILIHI
MpeACTaBUTEIb
AJKUHOB

Briuucnenus no

https://www.yaklass.ru/p/himija/g-
klass/raschetnye-zadachi-po-khimii-
14608/prosteishie-vychisleniia-po-

1 zif;jiifﬁ e 20.11.202 uravneniiam-khimicheskikh-reaktcii-
peaiin 14761/re-2e673388-eb15-4cd3-bf54-
bd0d110b9c37
ApeHbl: 6eH301 1
12 TOJTyoJ1. TOKCHYHOCTB 27.11.202
apeHOB 3
Penerurccias cpsisb https://multiurok.ru/files/gienietichieskaia-
13 f“eBOI‘OPOI‘OB’ 04.12.202 | sviaz-ughlievodorodov-i-ikh-
PHHALIENAIIX K 3 proi.html?reg=ok
Pa3IMYHBIM KiIacCcaM
[Ipupoueie
HNCTOYHUKHA
YIJIEBOIOPOIOB: https://www.yaklass.ru/p/himija/10-
MIPUPOIHBIN ra3 u klass/uglevodorody-6579439/uglevodorody-
14 11.12.202 :
MOMYTHBIC HEPTIHBIC 3 v-prirode-6917422/re-e157e2d4-3feb-44ea-
rassl, HePTh U b764-dlaa2fcl4afe
MIPOJYKTHI €€
nepepaboTKu
[Mpuponnsie https://www.yaklass.ru/p/himija/10-
15 HCTOYHUKH 18.12.202 klass/uglevodorody-6579439/uglevodorody-
yTIEBOI0POJIOB: 3 v-prirode-6917422/re-e157e2d4-3feb-44ea-

MPUPOJIHBIN ra3 u

b764-dlaa2fcl4afe
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https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/prosteishie-vychisleniia-po-uravneniiam-khimicheskikh-reaktcii-14761/re-2ee73388-eb15-4cd3-bf54-bd0d110b9c37
https://multiurok.ru/files/gienietichieskaia-sviaz-ughlievodorodov-i-ikh-proi.html?reg=ok
https://multiurok.ru/files/gienietichieskaia-sviaz-ughlievodorodov-i-ikh-proi.html?reg=ok
https://multiurok.ru/files/gienietichieskaia-sviaz-ughlievodorodov-i-ikh-proi.html?reg=ok
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe

MOTTYTHBIE HEPTSIHBIE
ras3sl, HepTh U
NPOLYKTHI €€

nepepadboTKu
KontponsHas pabora
16 0 paszerny 25.12.202
«YTIIEBOIOPOIBI» 3
[IpenenbHbIe
OAHOATOMIEIC https://resh.edu.ru/subject/lesson/4769/consp
17 CHUPTHI: METAHOJ U 15.01.202 ect/
sTaHoJ. Bonopoanas 4 -
CBSI3b
MHoroaroMHbI€
18 CTHPTRL: 22.01.202 | Bubmmoreka IIOK https://myschool.edu.ru/
ATHJICHTITHKOJb U 4
TIIUIEPUH
@DEeHOJI: CTpOEHHUE
MOJICKYJIbI,
19 busnyeckue u 29.01.202 | Bbubamoreka ITOK https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA, 4
MIPUMEHEHHE
AJbIETUab!:
20 dbopmanmbaeru u 05.02.202 | Bbubmuoreka IIOK https://myschool.edu.ru/
areTanblIeruy. ANeTOH 4
OIHOOCHOBHEIE
npeenbHbIe
21 KapOOHOBBIE KUCIIOTHI: 12.02.202 | bubmmoreka LIOK https://myschool.edu.ru/
MypaBbHUHAS U 4

YKCYCHas



https://resh.edu.ru/subject/lesson/4769/conspect/
https://resh.edu.ru/subject/lesson/4769/conspect/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[IpakTuyeckas pabora
Ne 2. «CBoiicTBa

22 . 19.02.202 | Bbubmuoreka IIOK https://myschool.edu.ru/
pacTBOpa yKCYCHOM 4
KHCIIOTBD)
CreapuHoBas u
OJICMHOBAS KUCJIOTHI,

23 KaK TpPe/ICTABUTEITN 26.02.202 | Bubmmoreka [{OK https://myschool.edu.ru/
BBICIINX KapOOHOBBIX 4
KHCIIOT
Mpbina Kak conu

g4 | BPICUIMX KapOOHOBEIX 04.03.202 | Bu6Gmorexa ITOK https://myschool.edu.ru/
KI/ISJ‘IOT, UX MOJOIIEee 4
JCHCTBHE
CrnoxHbie 3(DUPBI Kak
MIPOU3BO/IHBIC

25 KapOOHOBBIX KHCIIOT. 11.03.202 | bubmmoreka [{OK https://myschool.edu.ru/
['uaponu3 clIoKHBIX 4
a¢upoB
Kupsl: runponns,

26 HIpHMEHEHHE, 18.03.202 | Bbubmuoreka IIOK https://myschool.edu.ru/
OuoslornvecKas poJb 4
KHPOB
VYrneBompl: cOCTaB,
Kiaccuukanus.

27 Baxceitune 01.04.202 | Bubauoreka ITOK https://myschool.edu.ru/
MIPE/ICTAaBUTEIHN: 4

TJII0K033, PPYKTO3a,
caxaposa



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

Kpaxman u nemntonosa

28 KaK [PUPOJTHBIC 08.04.202 | Bbubaunoreka [IOK https://myschool.edu.ru/
MOJIMMEPBI 4
Kontponsnas pabora
0 pazzeiy

29 «Kucnopoacoaep:xar 15.04.202
He OpraHuYECKHe 4
COCITMHEHUS)
AMUHBI: METHUJIAMHUH U

30 22.04.202 | Bubmmoteka IIOK https://myschool.edu.ru/
AHWJIHH .
AMUHOKHCIOTHI KaK
am(poTepHbIe

31 Opraireciue 29.04.202 | bubamoreka ITOK https://myschool.edu.ru/
COCTMHECHMUS, MX 4
OMOJIOTHYECKOE
3gayeHue. Ilentuant
benku xak npupoaHbIe

32 BBICOKOMOJIEKYIIIPHBIC 06.05.202 | Bubmauoreka IIOK https://myschool.edu.ru/
COEIMHEHUSI 4
OCHOBHBIE TIOHATHS

33 XA 13.05.202 | bubnuoreka LIOK https://myschool.edu.ru/
BLICOKOMOJ'I?KYJ‘I}IPHHX 4
COCTMHEHU N
OCHOBHBIE METOJIbI

34 cHrTesa 20.05.202 | bubamoreka ITOK https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX 4

COEIMHEHUI.



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

IInacTMmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T " BbI
Jrj;n Tema ypoka Beero Konrpoabubie | IlpakTnueckue fllsay:eﬂnﬂ :)Iﬁg)a[;?)na:enbﬂme
padoTsI padoThbI pecypesI

[Tepuonnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHYECKUX

1 SHGI)MCHI"[FOB . 1. MenneneeBa, ux 1 Bubmuotexa LIOK

. . 11.09.2023 | https://myschool.edu.ru/

CBSI3b C COBPEMEHHOM Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX

5 COEJIMHEHUH 0 TpynnaM 1 NeproIaMm. 1 bubmuorexa [JOK
3HaYeHHE TIEPHOMUCCKOTO 3aKOHA U 18.09.2023 | https://myschool.edu.ru/
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MenpeneeBa B pa3BUTUN HAYKU

3 XUMHUYECKUN 2JIEMEHT. ATOM. 1 bu6mmoreka [JOK
DieKTpOHHAs KOH(DUTYpaIUs aTOMOB 04.09.2023 | https://myschool.edu.ru/
Crpoenue BellecTBa. XUMUYECKast

4 CBSI3b, €€ BHbI; MCXaHHU3MBI 1 bu6mmoreka [JOK
00pa30BaHus KOBAJCHTHOU CBS3H. 25.09.2023 | https://myschool.edu.ru/
Bonoponnas cBsizb
BanenTtHOCTb.

5 DneKTpooTpULaTesIbHOCTh. CTENeHb 1 bubnunoreka [JOK
okHcieHus. BemecTBa MoseKymspHOTO 02.10.2023 | https://myschool.edu.ru/
Y HEMOJIEKYJIIPHOTO CTPOCHUS



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

Ilonstue o AUCTICPCHBIX CUCTEMAX.

6 VcTrHHBIE U KOJUIOUIHBIE PACTBOPBIL. Bubnmorexa HOK
09.10.2023 | https://myschool.edu.ru/
MaccoBast 1015 BELIECTBa B pacTBOPE
Knaccugukanus 1 HOMEHKIATypa
7 HEOPraHUYECKUX COCANHEHUN. bubnuorexa [JOK
I'eHeTHveckas CBS3b HEOPraHUIECKUX 16.10.2023 | https://myschool.edu.ru/
BEIIECTB, PAa3JIMYHBIX KJIACCOB
Knaccugukanus XuMHIeCKIX peakinuit
B HEOPTaHMYECKOW U OPraHUYECKON
8 XUMUU. 3aKOH COXPAHEHHUS MacChl bubnuoreka [IOK
BEIIIECTB; 3aKOH COXPAHCHHS U 23.10.2023 | https://myschool.edu.ru/
MpeBpaIeHUs SHEPTHH TIPH
XUMUYECKAX PEaKITHIX
9 CxkopocTts peakuun. OOpaTumbie bubmuorexa [JOK
peaknun. XUMHYECKOE PaBHOBECHE 06.11.2023 | https://myschool.edu.ru/
IIpaktnyeckas pabora Ne 1. «BausiHue
10 painntmmx (baIfTopOB Ha CKOPOCTh bubmmorexa LIOK
. 13.11.2023 | https://myschool.edu.ru/
XUMHUYECKOHN peaKinm»
DNEKTPOIUTHYECKAs TUCCOLIUAIUS.
[TonsiTHE O BOJIOPOAHOM TOKa3aTelie
11 (pH) paCTBOpi lfeai[(unn HOHHOTO Bubmuorexa LIOK
20.11.2023 | https://myschool.edu.ru/
obMeHa. ['uaposn3 opraHu4ecKux u
HEOPraHMYECKUX BEILEeCTB
OKuCIUTENBbHO-BOCCTAHOBUTEIIbHBIE
12 peakuuu. [ToHsITHE 00 2MIEKTpOIH3E Bubmmorexa LIOK
. 27.11.2023 | https://myschool.edu.ru/
pacIijiaBoB U pacTBOPOB COJIeH
13 KonTponpHas pabota no pazaeny bubnuoreka [IOK
«Teopernyeckrie OCHOBBI XUMHUI» 04.12.2023 | https://myschool.edu.ru/



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

Mertamipl, UX MOJIOKCHUE B
[Tepuoaunueckoil cucreMe XUMHUECKUX
anemeHToB J[. . MeneneeBa u

bub6mmoreka [{OK

14 0COOEHHOCTH CTPOCHHSI AaTOMOB. 11.12.2023 | https://myschool.edu.ru/
OO0mue dpuznyecKkue CBOMCTBA
METaJJIOB
CrutaBbl METaJIJIOB.
15 DNEKTPOXUMHUECKUN Psijl HANlPsDKEHUN brbmmorexa OK
18.12.2023 | https://myschool.edu.ru/
METaJJIOB
XUMHUYEeCKIe CBOMCTBA BaXKHEHIITNX
16 METaJUTOB (HATpUH, KaJINH, KaJIbIHN bubmmorexa LIOK
. . ’ . 25.12.2023 | https://myschool.edu.ru/
MarHui, aJJIOMAHAN) U UX COCTUHEHUN
17 XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U bubnuoreka [IOK
UX COCIMHCHU I 15.01.2024 | https://myschool.edu.ru/
18 XuMHYecKrue CBOMCTBA IIMHKA, JKelle3a bu6mmoreka [IOK
U MX COCIMHCHHI 22.01.2024 | https://myschool.edu.ru/
[IpakTnueckas padota Ne 2. "Pemenue
19 BKpCl'IepI/IMeHTaJ'II;;HBIX 3a/1a4 [0 TeMe Bubmmorexa LIOK
29.01.2024 | https://myschool.edu.ru/
«Metamb»"
Hemeramibl, X IOJI0KEHUE B
20 [Tepuoanueckoit cucreMe XMMUYECKUX bu6mmoreka [IOK
snementoB JI. 1. Menpeneesa u 05.02.2024 | https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOMCTBA HEMETAILIOB.
21 AnnoTpomnus HeMeTajuloB (Ha mpumepe bubnuoreka [IOK
KUCIIopoJa, cepsl, pocdopa u 12.02.2024 | https://myschool.edu.ru/

yriepoja)



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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XUMHYECKHE CBOMCTBA TaJIOTCHOB,

bubmuoreka [JOK

22 Cepbl U X COCAMHCHUI 19.02.2024 | https://myschool.edu.ru/
23 XHUMHUYECKHEe CBOMCTBA a30Ta, bubmmoreka [{OK
dochopa u ux coenMHCHHI 26.02.2024 | https://myschool.edu.ru/
24 XUMHYECKHE CBOWCTBA YIIIepo/ia, bubnuorexa [JOK
KPEMHUS M MX COCTMHECHUI 04.03.2024 | https://myschool.edu.ru/
o5 [IpumeHeHne BaKHEHIINX HEMETAIIOB bubnuorexa [JOK
U UX COCTMHEHHUI 11.03.2024 | https://myschool.edu.ru/
O06o01enre U cucTeMaTu3arus
3HaHM 110 TeMe «HemeTrausy.
26 Boruncnenus no ypaBHEHUsIM bubmmorexa LIOK
. 18.03.2024 | https://myschool.edu.ru/
XUMHYCCKUAX PEaKIHi 1
TEPMOXHUMHYCCKHE PACUETHI
[IpakTuueckas pabota Ne 3. «Pemienue
27 3KpCl'IepI/IMeHTaJ'II:)HBIX 3a/1ay 1o TeEMe bubmorera [IOK
01.04.2024 | https://myschool.edu.ru/
"Hemertanmmsl"»
08 KonTtponsHas padoTa o remam
«Metamne» u «HemeTaub 08.04.2024
Heopranudeckue v opraHu4ecKue
29 KI/ICJ']I;)OTBI. HeOpl"aHI/I‘IpeCKI/IC u bubmmorexa LIOK
15.04.2024 | https://myschool.edu.ru/
OpraHU4eCcKUe OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE U
30 OpPraHUYeCKUe COCAMHCHHUS. bubnunoreka [JOK
I'eneTruecKkas CBSI3b HEOPraHHMYECKUX 22.04.2024 | https://myschool.edu.ru/
Y OpTraHUYECKUX BEIEeCTB
31 Poinb xuMuu B o0ecrieueHHn bu6mmoreka [JOK
9KOJIOTUYECKOH, SHEPTeTHUECKOH U 29.04.2024 | https://myschool.edu.ru/
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MUIIEBOH 0€30MacHOCTH, Pa3BUTHU
MCOAUIIUHBI

[IpencraBnenns 06 0OMMUX HAYIHBIX

32 MPUHIUATIAX TTPOMBIIIIEHHOTO 1 Bubnuotexa LIOK
- 06.05.2024 | https://myschool.edu.ru/
33 Yenosek B MUpE BELIECTB U 1 bubnnorexa [JOK
MaTepUaioB 13.05.2024 | https://myschool.edu.ru/
bubnuorexa [JOK
34 XHMMIS 1 3710pOBbE HIETOBEKA 1 20.05.2024 https://mvschgol.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Bribepure yueOHBIC MaTepHaIbI

* Xumus, 10 kacce/ I'abpuensa O.C., OOmiecTBo ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

* Xumus, 11 xnacc/ I'abpuensn O.C., O011ecTBO ¢ OrpaHUUEHHOW OTBETCTBEHHOCTHIO

«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIi YpOBEHB» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O01mias XumMus B TeCTax, 3a7adax, ynpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposibHbIE 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kHura s
yuutensi». Yacte 1 — M.: lpoda, 2019 roa.

5. O.C.I'abpuensn, I'.I'.JIpicoa, A.I".Breaenckas «Xumus 11 xnacc: HacTonbHast kHUTa 1715
yuutens». Yacts 2 — M.: Ipoda, 2022 rox.

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

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miansl no yue6uuky O.C.I'abpuensna,
I'.T".JIeicoBo#» - Bosrorpam» Yuurens 2018ron.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmace», - M.: Dk3ameH,

20109r.



9.9. O.C.T'abpuensn, N.I.octpoymM0oB «XUMUYECKUH IKCTIEPUMEHT B mIkoJie 11 xmacey; - M.:

Hpoda. —2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.alhimik.ru/ AJIXMUMUK. DnekTpoHHbIH )KypHaI T IPENoIaBaTeliei,
IIKOJIBHUKOB U CTYICHTOB, H3Y4YaIOIIUX XUMHIO.

http://www.chemistry.ssu.samara.ru/ - Opranudeckast XUMHsI - YI€OHUK JJIST CPETHEH MITKOJIBL.
http://hemi.wallst.ru/ - Xumust. O6pa3zoBarenbHbIN CAlT IS IIKOJBHUKOB U CTYICHTOB.

http://www.chemnet.ru/ [Toptan pynaameHTanpbHOTO XUMHUECKOTO 0Opa3zoBanus Poccun






