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MNOACHUTEJbHASA 3AIINCKA

[IporpaMmMa mo XMMUU Ha ypOBHE CpeAHEro odmiero obopa3oBaHusi pazpaboraHa Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBannn B Poccuiickoit ®enepanum», TpeOoBaHWH K pe3ylbTaraM OCBOCHHs (enepaibHOi 00pa3oBaTellbHOW MPOrpaMMBbl CPEOHEro 0OLIero
obpazosanus (DOIT COO), npencrasieHHbIX B DenepaibHOM rocyapcTBeHHOM oOpa3oBarenbHoM cTanaapre COO, ¢ yuérom KoHuenmuu npemnomaBaHus
yuebHoro mpeaMera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoli Deneparyiu, pealn3yrOIIUX OCHOBHBIE 00pa3oBaTelbHBIC MPOrPaMMBbl, U
OCHOBHBIX TonokeHuit «Crtparernn pas3Butus BocnuTanus B Poccuiickoit denepanuu Ha nepuog no 2025 roga» (Pacmopsixenue IlpaBurensctsa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOMIOB K pa3pa0oTKe MporpaMMbl MO XMMHH, K ONpPEAEIeHUI0 oOlIed cTpaTermu OOydYeHUsI, BOCIUTAHHUS M Pa3BUTHS 00 yJaroIHXCs
cpeicTBamMM  yueOHOro mnpemmera «Xumus» s 10—11 kigaccoB Ha 0a30BOM YpPOBHE COCTaBMJIM KoHIenTyanbHble mnonokenus ®rOC COO o
B3aMMOOOYCIIOBICHHOCTH LIENIeH, CoZiepyKaHus, Pe3ylIbTaToB 00yUeHHs U TPeOOBAaHUI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pazoBaHHe, OTy4aeMOe BBITYCKHUKaMK 0011e00pa3oBaTeNbHON OpraHu3alliy, SBISETCS HEOThEMIIEMOH YacThi0 MX 00pa30BaHHOCTH.
OHO CIYXHT 3aBEpIIArONIMM JTAllOM peai3aliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIIFOYEBBIX IIEHHOCTEH, MPUCYIIUX IENOCTHOH cUcTeMe
XUMHYECKOro 00pa3oBaHusl. ITH IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHHS U OOIEH KyJIbTYphl YEIOBEKa, a TAKKE
9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3JIOPOBBIO M MPHUPOJHOW cpeie. Peanm3yercs XxuMuueckoe oOpa3zoBaHHE OOyYaroOIMXCS HA yPOBHE
cpenHero oo0mero oopa3oBaHusi CPEICTBAMU yIeOHOTO TpenMera «XUMUs», CoiepKaHhe W TOCTPOCHHE KOTOPOro OMpeJeNeHbl B MPOrpaMMe Mo XUMHUH C
yu€ToM crieu(UKU HAYKH XUMUH, € 3HaYeHUs] B TIO3HAHWU MTPUPOJIBI M B MATEPHAIIbHOM JKM3HU OOIIECTBA, a TaKXKe ¢ YUETOM OOIIUX IeNed W MPHHIUIIOB,
XapaKTEePHU3YIOIIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEeIHEro o0Iero oopazopanus B Poccuiickoii denepanuu.

XuMUsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT OCOOYIO0 POJib B COBPEMEHHOW LMBIJIM3AILMM, B CO3J4aHUU HOBOH 0a3bl MaTepHaIbHOU
KyJapTypbl. OHa BHOCUT CBOH BKJIaJ B (pOpMHpPOBaHUE PallMOHATIBHOIO HAYYHOI'O MBILIEHHS, B CO3JaHUE 1IEJIOCTHOTO NPECTABICHUS 00 OKPYKAIOLIEM MUDE
KaK O €IMHCTBE IIPUPOABI U YEJIOBEKa, KOTOpOe (OPMUPYETCS B XMMHUU Ha OCHOBE IIOHMMAHHUS BEIECTBEHHOI'O COCTAaBa OKPYKAIOIIEr0 MHpa, OCO3HAHUS
B3aMMOCBS3H MEKIY CTPOCHUEM BEIIECTB, UX CBOACTBAMU U BO3MOXKHBIMH 00JIaCTSAMU IPUMEHEHHUS.

TecHo B3auMOAEHCTBYS C OPYIrMMH €CTECTBEHHBIMHM HAayKaMM, XMMUS CTajla HEOThEMJIEMOM 4acThbI0 MHPOBOH KyJIbTYphl, HEOOXOOUMBIM YCIOBHEM
YCIIEIIHOTO TPYZAA U KU3HHM KaKAoro wieHa obmectBa. CoBpeMEeHHas XUMHS KaK HayKa CO3UAaTeNbHAasl, KaK HayKa BBICOKMX TEXHOJIOIMM HalpaBjeHa Ha
pemreHue TI00aTBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOW, DHEPTETHUECKOM, MUIIEBON, SKOIOTHYECKOW OEe30MacHOCTH W OXpaHBI
3II0POBBSL.

B coorBercTBHEM ¢ OOMMMH HEIIMH W TPUHIMIIAME CPEOHEro 00Iero oOpa3oBaHUs copep:kaHue mpemMera «Xumus» (10—11 xmaccer, 6a30BbIi
YPOBEHb H3YYEHHs) OPHUEHTHPOBAHO IPEMMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO IOATOTOBKY OOYYalOLIMXCsl, HEOOXOIMMYI0 UM [yl BbIpaOOTKU
MHUPOBO33PEHYECKUX OPHUEHTHPOB, YCIIELUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, NPOJOJDKEHHS OOpa30BaHMsA B DPA3IMUHBIX 00NacTsIX, HE CBSA3aHHBIX
HEMOCPENCTBEHHO C XUMHUEH.

CocraBngommMu  npeaMera «XuMUs» SABISIFOTCA 0a3zoBble Kypehl — «Opranumdeckass Xxumus» u «OOmmas M HeopraHW4yeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEp)KaHHsI KOTOPBIX SIBIISTFOTCS OCHOBBI 0a30BOM HAYKW: CHCTEMa 3HAaHWH MO HEOPTraHWYECKOW XMMHHU (C BKIFOUEHHWEM 3HAHHUI U3 00IIei
XMMHH) U OpraHuyeckoi xumuu. PopmMupoBaHHE AaHHOM CHCTEMbl 3HAHUHM MPHU M3yYEHUH NpenMera o0ecleuyMBacT BO3MOXXKHOCTb PAaCCMOTPEHHS BCETrO
MHOTr000pa3usl BeLIeCTB Ha OCHOBE OOIIMX MTOHATHIL, 3aKOHOB U TEOPUI XUMHUU.



CrpykTypa conepxanus KypcoB — «Opranndeckas xumus» 1 «O0m1as ¥ HeopraHuieckasi XuMus» copMupoBaHa B MporpamMme 1o XMMHUHU Ha OCHOBE
CHCTEMHOT0 TO/IX0/1a K U3y4YEeHHUIO y4yeOHOro MaTepralia U 00yCIOBIIEHa HCTOPHYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OMpenelEHHBIX TEOPETHIECKIX
ypoBHsX. Tak, B Kypce OpraHMueckoil XUMHUU BEIIECTBA paCCMAaTPUBAIOTCS HA YPOBHE KIaCCHYECKON TEOPUU CTPOEHMsI OPraHUYECKUX COSNMHEHMM, a TaKkxkKe
Ha YPOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX MpeACTaBIeHUH 0 cTpoeHUH BenlecTB. CBefieHns1 00 M3ydaeMbIX B Kypce BEIIECTBaxX AAal0TCS B Pa3BUTHUH — OT
YTJIEBOJIOPOZIOB 10 CIOXKHBIX OMOJIOTHUECKH aKTHBHBIX COCIMHEHUI. B Kypce opraHmueckoil XMMHH TONYy4YalOT pa3BUTHE CHOPMUPOBAHHBIE HA ypOBHE
OCHOBHOT'O 0011IeT0 00pa30BaHUs MEPBOHAYAILHBIC TIPEACTABICHHSI O XMMUYECKON CBSI3H, KIIaCCH(HUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOWCTB
BC€HIECTB OT UX CTPOCHUA, O XUMHUYECKOMH pCaKuuru.

[log HOBBIM yriioM 3peHHsS B IpeAMeTe «XUMUs» 0a30BOrO YpPOBHSI paccMaTpUBAETCsl U3y4YEHHBIH HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs
TEOPETUUECKUI MaTepral U (aKTONOTHYECKHE CBECHHS O BEIIECTBaX M XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmmias M HeopraHudeckas
XUMUSD) 00YUaIOIIUMCsSI TIPETOCTABIISIETCS BO3MOXXHOCTh OCO3HATH 3HAUEHHE MEPUOIMUECKOr0 3aKOHA C OOLIETEOPETUIECKUX M METOJIONOTHIECKUX MO3HUIINH,
rITy0’Ke TOHSTh UCTOPUYECKOE H3MEeHeHre (PYHKITUI ATOro 3aKoHa — OT 0000IaroIIeH 10 OOBACHSIONMEH U TPOrHO3UPYIOIIEH.

EI[I/IHaH cucTeMa 3HaHUM O Ba)KHEHIIIMX BCHICCTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAxX 1 MNPUMEHCHUH, 4 TAKIKE O XUMUUYCCKUX PCAKIUAX, UX CYITHOCTH
M 3aKOHOMEPHOCTSX MPOTEeKaHHs JomnoiHsAeTcs B Kypcax 10 m 11 kiaccoB aneMeHTaMu COAepXKaHUS, UMEIOUIMMH KyJIbTYPOJIOTHYECKUN U TPUKIAIHON
Xapakrep. JTH 3HaHHUA CHOCOOCTBYIOT MOHHMMAHHUIO B3aWMOCBS3M XHUMHH C JIPYTHUMH HayKaMH, PacKphIBalOT €€ pOJib B TIO3HABATENbHOM W MPAKTHYECKOH
JeSITeTFHOCTH YeI0BeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIIECCY TBOPUECTBA B 00JACTH TEOPHH U MPAKTHUECKUX MPHIIOKEHHH XUMHIH, TOMOTAOT
BBIITYCKHUKY OPHEHTUPOBATHLCA B O6H.I€CTB€HHO 1 JIMYHOCTHO 3HAYUMbIX npoGHeMax, CBS3aHHBIX C XHMHeﬁ, KPUTHUYECKN OCMBICIINBATH I/IH(i)OpMaHI/IIO u
NIPpUMEHATH eé JUIA IIOIIOJIHCHUA 3HaHI/II>'I, PEeHICHNA MHTCIUICKTYAJIbHBIX W OKCIICPUMEHTAJIBHBIX HMCCICA0BATCIIBCKUX 3aaa4. B IEJIOM COACPIKAHHUE yqeGHoro
npeaMera «XUMHS» JaHHOTO YPOBHS M3YYEHHs OPHEHTHPOBAHO Ha (OPMHPOBaHME Yy OOy4aroIIUXCsS MHPOBO33PEHUYECKOW OCHOBBI ISl ITOHUMAaHUS
¢dunocopckux uueH, TAKUX KakK: MaTepHalIbHOE SIMHCTBO HEOPTAaHMYECKOIO W OPTaHMYECKOr0 MHpPA, 0O0YCIIOBIEHHOCTh CBOIMCTB BEIIECTB MX COCTaBOM H
CTpOCHHEM, I03HABAEMOCTh IPHPOAHBIX SBICHUH MyTEM OHKCIICPHMEHTA W PpEIICHUS NPOTHBOPEYMH MEXKIy HOBBIMH (DaKTaMH U TEOPETHY ECKUMH
MPEANOCHUIKAMY, OCO3HAHHE POJIM XUMUU B PELIEHUH 3KOJIOTHUECKUX IIPOOJIeM, a TaKKe polieM cOepeXeHUs YHEPreTHYECKUX PECYPCOB, ChIPh S, CO31aHUs
HOBBIX TEXHOJIOTHH U MaTepHaJIOB.

B muiane pemeHus 3agay BOCIUTAHUS, PAa3BUTHS M COLMANM3ALMM OOy4YarOIIUXCS NPHUHATHIE NMPOTrpaMMOM 10 XUMHM IOAXOAbI K OIPEAEIEHUI0
COZIepKaHUsI ¥ IIOCTPOCHUS MIPEAMETa IperlyCMaTPpUBAOT (POPMUPOBAHNE YHUBEPCAIBHBIX YUE€OHBIX ACHCTBUN, UMEIOINX 0a30BOE 3HAUEHHE VI Pa3JIMUHBIX
BHJIOB JCATCILHOCTH: PEIICHHS MpoOJjieM, MOMCKa, aHaam3a W 00pabOTKM HHGOpPMAaIHWHd, HEOOXOMWMBIX IS TPHOOPETCHHS OIBITa MPAKTHUYECKOW H
HCCIIEI0BATENIBCKON AEATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUU.

B mpaktuke mpemnonaBaHWs XMMHH KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, TaK M Ha YPOBHE CpeAaHero obmero oOpa3oBaHHS, MPH
OIIPEIETICHUN COMEPKATENbHON XapaKTEPUCTHKM ILeleld HM3Y4eHHUsl IpeaMeTa HalpaBiICHHEM IIE€PBOCTEIEHHOW 3HAYMMOCTH TPAIMLUOHHO INPHU3HAETCA
(opMHpOBaHHE OCHOB XHMHYECKOH HAayKH Kak OOJAacTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTHYECKOM NEeATENbHOCTH 4YelIOBEKa M KaK OTHOIo U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOM TOYKM 3pEHUS TaKOW MOAXOA K ONpPENEICHHUIO LENed H3ydeHUsl MOpeaMeTa SBIAETCS BIOJIHE
OIPaBJIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHHUS TJIABHBIMH EISIMU U3ydeHHs peaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) sBastoTCS:

(hopMupoBaHUE CHCTEMBI XUMUYECKAX 3HAHWHA KaK BaKHEWIIEH COCTaBISIONIEH eCTeCTBEHHO-HAYYHOW KapTWHBI MHpPa, B OCHOBE KOTOPOH JIeKaT KIFOYEBHIE
MOHATHS, (YHIAMEHTAJIbHBIE 3aKOHBI W TEOPUHM XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHME M IOHMMAaHUE CYIIHOCTH JOCTYIHBIX O00OIIeHHHA
MHPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMIJIEHUE C HCTOPUEN MX Pa3BUTHS U CTAHOBJICHHUS;



(dhopMHpOBaHHE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHMS BEIECTB MU XUMHYECKUX DPEaKIHid, HEOOXOAUMBIX Uil MPHOOpETeHUsl yMEHHI
OPHEHTHPOBATHCS B MUPE BELIECTB M XMMUYECKUX SBICHUH, UMEIOIIMX MECTO B IIPUPOJIE, B IPAKTHUECKOI M IOBCETHEBHOM KHU3HH;

pa3BUTHE YMEHHI U CHIOCOOOB AESTEIHHOCTH, CBS3aHHBIX C HAOMIOJeHUEM U 00BSICHEHHEM XUMUYECKOr0 SKCIIEPUMEHTA, COOI0ACHUEM MTPaBHII O €30MacHOr0
oOpalleHHs ¢ BEIIECTBAMHU.

Hapsany c stum, comepkatenbHasi XapaKTEpPUCTHKA Leleld W 3ajad M3y4eHHs MpeMeTa B MporpamMme M0 XUMHM yTOYHEHA M CKOPPEKTHpPOBaHA B
COOTBCTCTBUHU C HOBBIMHU IPUOPUTETAMU B CUCTEME CPCIAHCTO O6H1€I‘O 06pa3OBaHI/ISI. CGFOILHH B IMpfnogaBaHMU XHWMUHU B 6OJ'II)HI€I\/'I CTCIICHU OTAa ércs
MPEANOYTEHNE MPAKTUIECKOW KOMIIOHEHTE COMAep KaHUsl O0OydeHHs], OpUEHTHPOBAHHON Ha MOATOTOBKY BBHIMMYCKHHMKA 00Ie00pa3oBaTENbHON OpraHU3alHH,
BJIAJICIONIETO HE HA0OPOM 3HaHMM, a (PYHKIIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSMHU aKTHBHOT'O MOJyYCHUS 3HAHWUW U MPUMEH CHUS UX B
peaJ’IBHOﬁ KU3HU JJIA pEHICHUA MPAKTUYCCKUX 3a/1ay.

B cBsi3u ¢ 5THM NpU M3YYEeHHUH TIpeMeTa « XUMUsD TOMUHUpYIolee 3HaUeHHE TPUOOPETAIOT TaKKe eIH U 33/1a4H, KakK:

ajanTanus OOydYarolIMXCs K YCIOBUSM JMHAMHYHO pPa3BHBAIONIErocs MHUpPa, (OPMHPOBAHHE WHTEUIEKTYaJILHO PAa3BHTOW JMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHUYECTBY, CAMOCTOATCIIbHOMY IIPUHATUIO TPAMOTHBIX peIlIeHI/Iﬁ B KOHKPETHBIX KM3HCHHBIX CUTyallUAX, CBA3aHHBIX C BEIICCTBAMHA
" UX NIPpUMCHCHUCM

dhopmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTEHITHI), UMEIOINX YHUBEPCATHHOE 3HAUCHHE MJISl Pa3IMYHBIX BUJIOB
JeSTEIbHOCTH: PelleH s IPo0JieM, ITOUCKa, aHali3a U 00pabOTKH WHPOPMAITUH, HEOOXOJMMBIX JUIsl IPUOOPETEHHUS OIbITa JISITENILHOCTH, KOTOpast 3aHUMAaeT
BaAXXHOC MECTO B ITIO3ZHAHWHN XUMHH, A TAKXKC I OLICHKHU C HO3I/IHI/II>’I 3KOJIOTHUECKON 6C3OHaCHOCTI/I XapaxkTepa BIMAHUA BEOIECTB U XUMUUYCCKHU X ITPOLECCOB Ha
OpraHU3M YeioBeKa U MPUPOIHYIO CPEy;

pa3BUTHE MMO3HABATENBFHBIX HHTEPECOB, MHTEIICKTYaIbHBIX M TBOPUYECKUX CITOCOOHOCTEH OOyUaIOmUXCs: CIOCOOHOCTH CaMOCTOSTENFHO MPHOOpETaTh
HOBBIE 3HAHUS MO XUMHH B COOTBETCTBUHU C >KM3HEHHBIMH IOTPEOHOCTSIMH, HCIIOIB30BATh COBPEMEHHBbIE WH(OpPMAIOHHBIE TEXHOJOTHH IJIsl TIOMCKA U
aHanm3a yueOHOW ¥ HAyYHO-TIOMYIISIPHOW HH(POPMAITUH XHMUYECKOTO COIePIKaHYIS,

(hopMupoBaHUE U pa3BUTHE y 00YUAIOUIIXCS ACCOMMATUBHOTO U JIOTHYECKOTO MBIIIJICHHSI, HA0MIONATENFHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE
0Cc00E€HHO HEOOXOANMBI, B YaCTHOCTH, IIPY TUTAHUPOBAHUH U MIPOBEICHUN XUMUIECKOT O KCIIEPHUMEHTA;

BOCITUTaHUE y OOY4YaIONMXCS YOSKIEHHOCTH B TYMAaHUCTUYCCKOW HAIPABICHHOCTH XWMHH, €€ BaXHOW POJNM B PEHICHUM TI00aJbHBIX MPOOIeM
PaIMoOHAIBHOTO TPUPOIOIIONIB30BAHNS, TOMOTHEHUS JHEPreTHYECKUX PECYpCOB M COXpPAHEHHS MPHPOTHOTO DPABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH
OepeXHOTO OTHONIEHUS K MPHPOJE U CBOEMY 37I0POBBIO, a TAaK)Ke MPHOOPETEHHUS ONBITA HMCIIONB30BAHUS TONYYEHHBIX 3HAHUU ISl MPHHSTHS TPaM OTHBIX
pelIeHu# B CUTYallusIX, CBSI3aHHBIX C XUMUYECKIMH SIBIICHIISIMIL.

B yueOHOM mmaHe cpemHero oOmiero obpa3zoBaHUS MpeAMeT «XUMHsS» 0a30BOr0 YPOBHS BXOAWT B COCTaB IMpeaMeETHOH oOmactu «EcTecTBeHHO-
Hay4JHBIE TIPEAMETHD.

OO1ee 9rciIo0 9YacoB, OTBEAEHHBIX JIUIS U3YUEHHUST XMMHHM, HAa 0a30BOM ypOBHE CpeIHEro o0Iero oopasoBaHus, cocTaBisieT 68 dacos: B 10 kimacce — 34
gaca (1 gac B Hemenmo), B 11 xmacce — 34 vaca (1 gac B Hemenro).



COJAEPKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYecKOil XUMHUH

[Ipenmer opranuueckod XMMHHU: €€ BO3SHUKHOBEHHE, Pa3BUTHE M 3HA4YEHHWE B IOJYyYEHHM HOBBIX BEIIECTB M MaTepuajoB. TeopHs CTpOEHHs
oprannueckux coefuHeHnii A. M. BytiepoBa, €€ ocHOBHbIe mMmonoxeHUs. CTPyKTypHbIe (OPMYIBI OPTaHMYECKUX BEIIECTB. [ OMOJIOTHS, W30MEpHs.
XuMudeckas CBA3b B OPraHMYECKUX COSTUHEHHSIX — OAMHAPHBIE U KPATHBIE CBSI3U.

[Ipencrarnenue o kiaccupUKaMU OPraHMYECKUX BellecTB. HOMEHKIIaTypa OpraHMYecKuX COSMHEHUH (CUCTeMaTH4ecKas) 1 TPHBHAJILHBIC HA3BaHHS
BaXKHEHIIMX MPEJICTABUTENEN KIIACCOB OPraHUYECKUX BEIECTB.

OKcIleprMEeHTaNbHBIE METO/IBI M3YUEHHUS BEIIECTB M MX IpPEBpallleHHil: 03HAKOMJIEHHE ¢ 00pa3llaMy OpraHWYEeCKHX BEUIECTB M MaTepHalaM{ Ha UX
OCHOBE, MOJIETTUPOBAHNE MOJIEKYJI OPIraHUYECKHX BEIIECTB, HAOJIO/ICHHE U ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB T10 MPEBPAIICHHIO OPIaHUYECKUX BEIECTB
MIpY HarpeBaHUM (TIaBlIeHHE, O0YTINBAHUE U TOPEHUE).

Yraesoxopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHI psifl. MeTaH W dTaH — MPOCTEHINe MPEICTABUTENN aKaHOB: (PU3UYECKHE M XUMHUYECKHE CBOWCTBA
(peakuny 3aMeIIeHus ¥ TOPEHN), HAXOXAECHUE B TIPUPOJIE, TTIOTYIEHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECCKUN psii. DTHIICH W TPOMWIEH — MPOCTEHINNE TPEICTABUTENN aJKeHOB: (U3NYECKHE M XUMHYECKHE
CBOMCTBA (peakiuy THAPUPOBAHUS, TAJIOTEHUPOBAHIS, THIPATAIINH, OKUCICHUS ¥ ITOIMMEPU3aIINH ), TOTyYeHHe U IPUMEHEHHE.

Ankanuensl: OyramuweH-1,3 u MerwiOyramgueH-1,3: cTpoeHue, BakKHEHIIME XHMHUYECKME CBOMCTBa (peakius MoauMepusanuu). [lomydeHue
CHHTETUYECKOT0 KaydyKa ¥ pPe3UHBI.

AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psii. ATIETHIICH — IPOCTEHIIINN PEeCTaBUTEND aJIKUHOB: COCTaB, CTpOeHHe, (hr3uuecKue
Y XHMHAYECKHEe CBOMCTBA (PeaKIUy THIPUPOBAHNUS, TaJIOT €HUPOBAHNS, THUAPATAIINH, TOPEHHUS ), IOJTyIeHNE U IPUMEHEHNE.

Apenbl. benzon: cocrtaB, cTpoeHne, (pU3MYecKHe U XUMHUYECKHE CBOMCTBa (pEeaKUWW TaJOr€HHPOBAHWS W HUTPOBAHWS), NOJTyIeHUE W TIPUMEHEHHE.
Tonyon: cocmas, cmpoenue, usuueckue u xumudeckue C80OUCMBA (peakyuu 2ai02eHUpOBAHUs. U HUMPOBAHUL), NONyUeHue U npumeHenue. TOKCUIHOCTD
apeHoB. ['eHeTHUECKast CBSI3b MEXIY YTIIEBOJIOPOAaMU, TPUHAISKAIMMH K Pa3IMIHBIM KJIacCaM.

[Ipupomusie ncTouHUKM yraeBoaopoaoB. [lpupoansrii ra3 u monytHsie HedTsAHBIE Ta3bl. Hed1h 1 e€ mpoucxoxkaenne. CriocoOsl mepepadoTkn HehTH:
MepEeroHKa, KPEKUHT (TEPMUIECKAN, KaTaTUTHIeCKuil), miuponus. [IpoaykTer mepepaboTkn HeTH, WX MPUMEHEHHE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIiH
YTOJIb ¥ IPOIYKTHI €ro mepepadoTKH.

OKCIIeprMEHTANbHBIE METONIBI M3YYSHHS BEIIECTB M WX IMPEBpAIIEHU: O3HAKOMIJIEHHE C 00pas3lamMHl IIIACTMAcC, KaydyKOB W PE3WHBI, KOJUICKIIHH
«HedTs» m «YTOmp», MOIENIUPOBaHWE MOIEKYN YIIEBOAOPOAOB M TaJOr€HOIPOM3BOJHBIX, MPOBENCHUE MPAKTHYECKOW palOThI: MONy4YEHHE JITHIICHA U
W3Y4YEHHUE €TO CBOUCTB.

Pacuérnbie 3amaum.

Brrancienus mo ypaBHEHUIO XUMHUECKON peakiuu (Macchl, 00hEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA MIIHM MPOIYKTa PEAKIIUU 110 U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJTHOTO U3 HCXOJHBIX BEUIECTB HIH MPOIYKTOB PEAKIINN).




Kucaopoacogep:xamnue opranndeckue coeuHeHus!

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHON W 3TaHON: CTpOEHHE, (U3MUECKHEe M XMMHUYECKHE CBOMCTBA (PEaKUUH C AKTUBHBIMU METaJlIaMH,
raJIoreHoBOI0POIaMHU, TOPEHHUE), TpUMEHEeHNe. BonoponHbie CBSI3M MEX Ty MOJIEKyJIaMu CIIUPTOB. JleHCTBHE METaHOIa U STaHOJIa HA OPraHU3M YEIOBEKa.

MHOroaToMHbI€ CIIUPTHI. DTUIIEHTIUKONIb U TIULEPUH: CTpOoeHHE, PU3NIECKIE U XUMUYECKHE CBOMCTBA (B3aUMOAICHCTBHE CO IIETOYHBIMI METaJ1aMH,
KauCeCTBCHHAs PCaKIrs HAa MHOI'OATOMHBIC CHI/IpTI)I). HeﬁCTBHC Ha OpraHu3M 4€I0BCKaA. HpI/IMeHCHHC TIMOepruHa U STUJICHIJIMKOJIA.

®deHo: cTpoeHue MOJNIEKYIIbl, PU3MUYECKUE H XUMUYecKue cBoicTBa. TokcnunocTh eHona. [Ipumenenne gpenona.

Anpaerunisl U xemousvi. DopManbaerui, aneTanbAeruj: CTpoeHue, GU3NUECKHe U XUMUYECKHE CBOWCTBA (PEaKIMU OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKINH), IOTyUeHNE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpefiebHbIC KapOOHOBEIE KUCIOTEH. MypaBbHHAsl M YKCYCHAsl KUCIOTBI: CTpOEHHE, (PU3HUecKre H XUMUYEeCKHE CBOWCTBA (CBOWCTBA,
o0Imme Uil Kiacca KHCIOT, peakiusi 3TepuuKalu), MoilydeHue W npuMmeHeHune. CTeaprHOBask W OJEUHOBAsT KUCIOTHl KaK MPEICTABHTENN BBICIINX
KapOOHOBBIX KHCJIOT. MBLIa KaK COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX MOFOIIIEE JICHCTBHE.

CnoxHble d(QUpBl KaK MPOM3BOAHBIE KapOOHOBBIX KHCIOT. [maponmu3 ciaokHbIX 3¢upoB. XKupbl. ['maponmus3 sxupos. [IpumeHeHwe >KHUPOB.
buonorunyeckas poib KUpOB.

VYrneBonsl: coctaB, KiaccH(UKAIUs yriieBoJOB (MOHO-, M- W TONMcaxapujpl). [Ioko3a — MpocTEeHIii MOHOcaxapu: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIBI, (hM3MUecCKe W XMMH4YecKHe CBOWcCTBa (B3ammopeiictBue ¢ ruapokcugoMm meau(ll), oxwmcnmenme amMmmuadHbIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTaHOBJIEHHUE, OpPOJKEHHUE TIIOKO3BI), HAXOXKACHNE B TIPUPOE, IpUMEHeHne, bnonorudeckas poib. @orocunaTtes. PpyKTO3a KaK M30MEP TITIOK O36I.

Kpaxman u nemtrono3a kak nmpupofasie monrMepbl. CTpoeHne Kpaxmaiia U HeluTiono3sl. dru3nyueckne 1 XMMUYECKHe CBOMCTBA KpaxmMana (TUAPOIU3,
KaueCTBEHHAs PEAKIIHs C HOJIOM).

OKcIepruMeHTaNbHBIE METOBl H3yUeHHsI BEUIECTB M MX MPEBpaIIeHUi: MpoBeieHIe, HAaOII0AeHNEe U ONMCAaHUe JeMOHCTPAIIMOHHBIX OMBITOB: TOPEHHU €
CHHUPTOB, KAYECTBEHHBIE PEAKIINN OJHOATOMHBIX CITUPTOB (OKHcieHne 3taHona okcuaoMm Meau(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOJEHCTBHE TIHIIEPHHA C
ruapokcugoM Menu(Il)), anprernmoB (OKHCIEHHEe aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumom meau(Il), B3anmozelicTBre Kpaxmaia ¢ HOJI0M),
MIPOBEICHUE TPAKTUYECKON pabOTHI: CBOMCTBA PacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérhrie 3anaun.

Brrancienns mo ypaBHEHUIO XUMHUECKON peakiiny (Macchl, 00hEMa, KOMMYECTBA NCXOMHOTO BEIIECTBA WIIHM MPOIYKTa PEAKIIUU 110 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO U3 HCXOJHBIX BEUIECTB MJIH MPOAYKTOB PEAKIIHH).

A3zoTcozepKaiie opraHuIecKue COeAMHEHUSI.

AMUHOKHCIOTHI Kak aMm(oTepHbIe OpraHWYecKue coequHeHrs. Duiznyueckne W XWMHUYECKHE CBOWCTBA AMHHOKHCIIOT (HAa IpUMepe TIIHIFHA).
buonornyeckoe 3HaueHrEe aAMUHOKUACIOT. [lenTuapl.

Benku xax nmpupomHbIe BEICOKOMOJIEKYISIpHBIE coeHeHns. [lepBiudHas, BTOpUYHas U TPETUYHAS CTPYKTypa OeTKoB. XMMHUYECKHE CBONCTBA OCIKOB:
TUAPOJIN3, IeHATypanns, KaYeCTBEHHbIE PEaKIIny Ha OCITKH.

DKcIleprMEeHTANbHBIE METO/IBI N3YYEHUS BEIIECTB M WX IMPEBPAICHH: HAONIOIEHNE W OIMCAaHNEe JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpallns OEIKOB
P HAaTpEBaHUH, [[BETHBIE PEAKITUU OEIKOB.

BricokoMolieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIE TIOHATHS XWMHUH BBICOKOMOJIEKYJSPHBIX COSAMHEHWH: MOHOMEp, MOJMMEp, CTPYKTYpHOE 3BEHO, CTEleHb IOIMMEPH3AINH, CPEeIHSs
MonekysipHas Mmacca. OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHEHUH — MOIMMEPU3aIiysl U TIOJTHKOHISHCAIIHSL.



DKCIepUMEHTAJIbHbIC METOIbl W3Y4YCHHs BEUIECTB M HMX INPEBPALICHHN: O3HAKOMJICHHE C 0Opa3lamMd HPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcCC, Kay4yKOB.

MexXIpeaMeTHbIe CBS3H.

Peanu3anusi MEXNpeAMETHBIX CBs3€il NpPU M3y4YCHHHM OpraHuueckod XuMMuU B 10 Kiacce OCYIIECTBIISICTCS Yepe3 HCIOJIB30BAHUE KaK OOLIMX
€CTECTBCHHO-HAYYHBIX IMOHATHH, TaK U TIOHATHH, SBJISIOIIUXCSI CACTEMHBIMHE ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT O [IUKIIA.

OOIMe ecTecCTBEHHO-HAy4YHbIC MOHSATHS: SIBJICHUE, HAY4HBIH (DaKT, THUIOTe3a, 3aKOH, TCOPHS, aHAIM3, CHHTE3, KilacCH(UKAIMs, MEPUOIUIHOCTD,
HaOJto/IeHNe, N3MEPeHNe, SKCIIEPHUMEHT, MOJICTUPOBAHHE.

dusuka: matepusi, SHEPrys, Macca, aToOM, IEKTPOH, MOJIEKYJIA, SHEPreTHYECKUH yPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHHE BEIECTBA,
(bu3HYeCKIe BETMYMHBI U SANHHIIBI KX U3MEPCHUSL.

buonorus: kierka, opranusm, ouocepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOIMYEeCKH aKTUBHBbIC BelecTBa (OCIKH, YrIeBOIbI, KHPHI,
(hepMeHThI).

['eorpadusi: MUHEpaJIb, TOPHBIC TIOPO/IbI, MOJIE3HBIE HCKOITAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOJIOrUs: MUILEBbIe MPOIYKThI, OCHOBBI PAIMOHAILHOIO MUTAHMSI, MOIOIIME CPEICTBA, JEKAPCTBEHHbIC U KOCMETHUYECKUE MpernapaThl, MaTepHa bl
U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

XUMUYeCKUi anmeMeHT. AToM. SIapo aToma, H30TOIBL. DIEKTPOHHAST 0007109YKa. DHEPreTHIeCKre yPOBHH, IOAYPOBHU. ATOMHBIE OpOUTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeielIeH sl AJIEKTPOHOB 110 OPOUTANISIM B aTOMAaX JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. INEKTPOHHAS KOH(DUTYpaITHsI AaTOMOB.

[Tepuommueckuii 3akoH u llepromndeckas cuctema xumudeckux anmeMeHToB J[. M. MenneneeBa. CBsi3p MeproanyecKoro 3akoHa u llepuommaeckoit
CHUCTEMBI XUMUYEeCKHX d3jeMeHTOB JI. M. MeHmeneeBa ¢ COBpeMEHHOH TeopHweld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MCHCHHS CBOMCTB XHMHYCCKHUX
3JIEMEHTOB U 00pa3yeMBIX HMH ITPOCTHIX M CIOXKHBIX BEMIECTB TI0 TPYIIIaM U reproaaM. 3HaueHne IePHOTUIECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenne BemecTBa. XMMHYECKas CBSA3b. BHUIBI XUMHYECKOW CBsI3U (KOBAJIEHTHASI HEMOJSIPHAS W TIONISIpHAS, WOHHAS, METaJuIndecKas). MexaHu3Mbl
0o0pa3oBaHUsS KOBAJICHTHOM XWMHYECKOW CBsI3W (OOMEHHBIM W JOHOPHO-aKICNTOPHBIN). BomopomHas cBs3b. BaleHTHOCTB. DIIEKTPOOTPHIIATEIHHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHUOHEL.

BermectBa MONeKyIsipHOTO W HEMOJEKYIISIPHOTO CTPOSHHS. 3aKOH IOCTOSHCTBA COCTaBa BEMIECTBA. |HITBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCHMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonsaTre o aucTiepcHBIX cucTeMax. MICTHHHBIE 1 KOJUTOUTHBIE pacTBOPBI. MaccoBasi I0Js BEIIECTBA B PACTBOPE.

Knaccudukanmss HeopraHWdecknx coenuHeHWH. HoMeHKIaTypa HEOpraHWYecKWX BellecTB. |'eHerwueckas CBS3b HEOPTaHWUYECKHX BEIIECTB,
MIPUHAUIEKAIINX K PA3THIHBIM KIIACCAM.

Xumundeckas peakius. Kinaccudukanuss XaMUIecKuX peakiinii B HEOPraHMYECKOW W OPTaHUYeCKON XMMHW. 3aKOH COXPaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHEHH | MPEeBPAIICHUs YHEPTUH TTPU XUMHUYECKHX PEAKIIHIX.



CKopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3iuiHbIX (pakTopoB. OOpaTuMble peakunn. XuMuieckoe paBHoBecue. DaKTophl, BIUSIONINE Ha COCTOS HUE
xumu4deckoro paBHosecus. [Ipunuun Jlelllatense.

OnekrponutHueckas auccouuanus. CUIbHbIE U cladble 3JeKTpoiauThl. Cpeaa BOIHBIX pacTBOPOB BEILIECTB: KHUCIasA, HEUTpanbHasl, IelouHasl.

OKHCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKcnepuMeHTalbHbIe METOABI U3YUeHHS BEIIECTB W UX MpeBpalleHuit: AeMoHcTpanus tabnun «[lepuoguueckas cucreMa XMMUYECKHX 3JIeMEHTOB /.
U. MenpaeneeBa», u3yueHue MOZAEIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIONEHHE U OMHMCAaHNE JIEMOHCTPAIIMOHHBIX W Ja0OPaTOPHBIX OMBITOB (Pa3iioKeHUE
MEpPOKCHIa BOIOPO/ia B MPUCYTCTBUM KaTaln3aTopa, ONpeiereHrne Cpeibl pacCTBOPOB BEIIECTB € MOMOIIBbI0 YHUBEPCAIBLHOIO HHIUKATOPA, PEAKIIUH HOHHOTO
oOMeHa), TpoBeieHN e IPAKTHUECKOH paboThl «BiusiHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh XUMUYECKON PEaKiiumy.

Pacuérneie 3anaun.

Pacuérel 110 ypaBHEHMSIM XMMHMUYECKUX PEAKLUM, B TOM YHUCIIE TEPMOXMUMHYECKHE PACUETHI, pACUETHI C MCIOIb30BAHUEM IIOHATHUS «MaccoBasi IOJIsI
BEIIIECTBAY.

Heopranuyeckass XumMus

Hemeramnel. Ilonmoxkenne HemerawioB B Ilepumommdeckoil cucreMe xumudeckux snemMenToB [[. M. MennmeneeBa m 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnveckre CBOWCTBAa HEMETAJLIOB. AJUIOTPOITMS HEMETA/UIOB (Ha MpUMeEpe KUCI0poa, cepbl, pocdopa U yrieposa).

XuMHUUECKAE CBOMCTBA BaXKHEHIIMX HEMETaJUIoB (TaJoreHoB, cepbl, a3oTa, Qocdopa, yriepoga M KpPeMHHUS) M WX COSJUHEHUH (OKCHJIOB,
KHCITIOPOACOAEPKAINX KUCIOT, BOJOPOTHBIX COSTUHEHUH ).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COETUHEHUH.

Meramnsl. [lonoxxenune meramioB B llepuomudeckoit cucreme xumudeckux anemMeHToB J[. Y. MenzaeneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX
000s10ueK aToMOB MeTasutoB. O0Iue Gpusnyeckre cBoicTBa MeTayioB. CIIIaBbl METAJUIOB. DIIEKTPOXUMUYCSCKHUI sl HAITPSDKEHU METaJIIOB.

XHUMHYECKHAE CBOMCTBA BAKHEHIITMX METAJUIOB (HATPHI, Kaauil, KaJbIIHi, MarHUH, aTFOMIHIN, IIAHK, XPOM, JKEJI€30, METb) M MX COCTUHECHUMN.

OO1He crrocoObl MONMy4YeHUs METa/lIoB. [IprMeHeHe METaIOB B OBITY U TEXHHKE.

JKCIepUMEHTAIIBHBIE METOJIBI H3YYCHUS BEIECTB M MX MPEBPAICHUN: N3yUeHHE KOJJIEKIIMYA «MeTaulbl ¥ CILIaBb», 00pa3ioB HEMETAIUIOB, PEIlleHHEe
JKCIIEpUMEHTANIBHBIX 3a/1ay, HaOJI0JeHWE W ONHCAHWE JEeMOHCTPALMOHHBIX M JIa0OpPAaTOPHBIX OMNBITOB (B3aWMONEHCTBHE THIAPOKCHAA AITIOMHHUS C
pacTBOpaMu KHCIIOT U IIeJI0Yeii, KaUeCTBEHHBIE PEaKI[NH Ha KATHOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacuérer macchl BemecTBa uitl 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WM 0OBEMY OTHOTO M3 YIaCTBYIOIINX B PEAKI[UH BEIIECTB,
pacdérsl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIHH, €CIIA OTHO M3 BEIIECTB UMEET IMPHUMECH.

XuMHS U KU3Hb

Pomp xuMum B oOecrieueHUM SKOIOTHYECKOH, SHEPTreTHYECKOW M IHIIEBOH 0€30MacHOCTH, Pa3BUTHU MeNUIUHEBL. [loHATHE O HAaydHBIX MeEToJax
TTO3HAHWS BEIECTB U XUMHUYECKUX PEAKIINH.

[IpencraBnenust 00 OOMIUX HAYYHBIX MPUHITUITAX TIPOMBIIIIEHHOTO ITOIYIEHUS BaKHEUIITNX BEIIECTB.

UenoBek B MHpE BEIIECTB W MaTepUAJIOB: BaKHEHUIINE CTPOWUTENFHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKIIO, KepamuKa,
MaTepuaibl s IIEKTPOHUKH, HAHOMAaTEpHaJbl, OpraHUIeCKAe M MHHEPAIbHbIE yI00pEeHHU.

XUMUS ¥ 3I0pPOBbE YeNOBEKa: MpaBWiIa UCIIONB30BAHUS JIEKAPCTBEHHBIX MpEnaparoB, MpaBmiia 0e30I1acHOT0 WCIMOIb30BAHUS IPEapaToB OBITOBOU
XMMUH B TTOBCEHEBHOMN JKU3HH.

MexImipenMeTHbIe CBSI3H.



Peanuzanms MeXIIpeAMETHBIX CBSI3€H MPpH U3yu4eHHH oOLIel 1 HeopraHudeckoi XuMuHn B 11 Kiacce ocymiecTBIsieTCs Yepe3 UCIOIb30BaHNE KaK 00X
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUHN, SIBISIIOIIUXCS CUCTEMHBIMHU JUTA OTJAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO6mue ecTecTBEHHO-HaYYHBIC TOHSATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(uKalys, NepHOANIHOCT, HaOmoeHue,
9KCIIEPUMEHT, MOJIETTMPOBAHNE, U3MEPEHUE, SIBIICHHE.

@dusuka: MaTepus, HEPrus, Macca, aToOM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, W30TOMN, PaJUOAKTUBHOCTH, MOJIEKyJa, 3HEPreTUYECKUH YpOBEHb,
BEILIECTBO, TEJI0, 00BbEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BENMUYUHEI U SAMHHIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opraHu3m, 3KocucTema, bnocgepa, Makpo- © MUKPO3JIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIBI, TIONE3HBIE HCKOMaeMble, TOILTUBO, PECYPCHI.

TexHomorust: XuMu4eckas MPOMBIIUIEHHOCTb, METAJUTyprus, MPOH3BOJICTBO CTPOUTENBHBIX MAaTEpPHANIOB, CEBCKOXO3AHCTBEHHOE NPOU3BOJCTBO,
MUIIEBasl TPOMBIIUICHHOCTh, (apMaleBTHUecKass MPOMBIILIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX TMPENaparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, JEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM S ITPOT'PAMMBI I10 XMW HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA
JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaer TpeOOBAaHHUS K pe3yjabTaraM OCBOCHHs OOYUYAIOIMIMMHUCS MPOrpamMMm cpelaHero oOmiero oOpazoBaHus (JIMYHOCTHBIM,
MeTanpeMETHBIM U MpeAMETHBIM). HaydHo-MeToquueckoil OCHOBOM Uit pa3paOOTKH IUIaHUPYEMBIX pe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEAHEro oOIIero
00pa3oBaHus SBISAETCS CUCTEMHO-IESITENbHOCTHBINA TTOAXOI.

B cooTtBercTBUM C CUCTCMHO-ACATCIIbHOCTHLIM IMOAX0A0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPEAMETA «Xumusa» Ha YPOBHE CpECAHETO
o0111ero 00pa3oBaHus BBIJCICHBI CIEAYIOIINE COCTaBISIOIINE:

OCO3HaHWE 00yYAIOIIUMHCS POCCUICKOHN IPaykKAaHCKON UICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENTLHOCTH U CAMOOTIPE/IEIICHHIO;

HaJIM4neE MOTUBAIIUU K O6Y'-IeHI/IIO;

LIEJICHAITPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCXKICHUH JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M UCTOPUYCCKUX TPAJUIIUN 0a30BOM HAYKH XU MU,

TOTOBHOCTh H CHOCOGHOCTB O6yanOIHHXCH PYKOBOACTBOBATLCA B cBOEM ACATCIBHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMu, HNPHUCYHIMMH
LIEJIOCTHOM CHCTEME XMMHYECKOro 00pa3oBaHus;

HaJINM4YUC ITPaBOCO3ZHAHUSA 3KOJIOTUYECKON KYJIbTYPBI U CIOCOOHOCTH CTaBUTH eI U CTPOUTD )KU3HCHHBIC IIJIaHBI.

JImdaHOCTHEIE PE3YIbTAaTbl OCBOCHUA IMPEAMETA «XUMH) JOCTHUTAKOTCA B €AUHCTBEC y‘IC6HOI71 A BOCIHATATEIILHOMN JCATCIIBHOCTU B COOTBETCTBUU C
TYMaHUCTUYCCKNUMH, COLUOKYJIbTYPHBIMU, AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH W HJACAIaMU pOCCHfICKOI‘O Tpa’X1aHCKOr'o 06IHCCTB3, IIPpUHATEIMU B
o0I1ecTBe HOpMaMH U TPAaBUIAMH TTOBEEHHS, CIIOCOOCTBYIONIMMHE IIPOIIECCAM CAaMOIIO3HAHMS, CaMOPa3BUTHS M HPAaBCTBEHHOTO CTAHOBJIEHHS JIMYHOCTH
00yJaroIMXCsI.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHHUS TpPEAMETa «XUMHUS» OTpakaioT CPOPMHPOBAHHOCTH OIBITa TIO3HABATENFHOM W MPAKTUYECKOW JEATEIhHOCTH
00y4aroMMXCs TI0 peaTn3aliy MPHHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpa)kaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YJAIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaYKEHHS K 3aKOHY H IPABOIIOPAIKY;

MIPEJCTABIIEHHUS O COIMATHHBIX HOPMaX U MPaBUJIaX MEKINIHOCTHBIX OTHOIIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATENBHOCTH MPH CO3MAHHUH y4eOHBIX IMPOEKTOB, PEIICHUH yIeOHBIX W TIO3HABATENbHBIX 3324, BHITOIH CHIH
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh M IPUHAMATH MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTHX MIPH aHAIN3€ PA3INIHBIX BUJIOB YI€OHOH NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHUSA

[IEHHOCTHOT'O OTHOIIEHHSI K HICTOPUIECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XHMHUM;

YBaXXEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH ¥ MPAKTUIECKOTO MPUMEHEHHS] XU MUK, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAYKH €CTh Pe3yiIbTaT
JUTATENbHBIX HAOMIOAEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSHHOTO TPY/Ia YIEHBIX U IPAKTUKOB;

WHTEpeca W TIO3HABATENBHBIX MOTHBOB B TIIONyYEHWH U TOCIEAYIOIIEM aHamu3e HHPOPMAIUKA O TEPENOBBIX OCTIDKEHHUSX COBPEMEHHOU
OTEUECTBCHHON XMMMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OIICHUBATh CHTYAaIlMH, CBS3aHHBIC C XMMHUYECKHMH SIBICHUSMH, U NPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSACh HAa MOpAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE U MOCTYIKH CBOMX TOBApPUILEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCICACTBHHA dTHX
MOCTYIIKOB;

4) ¢popMupPOBaHNS KYJIBTYPbI 3/10POBBSI:

MOHMMaHHMS [IEHHOCTEH 3I0POBOr0 M 0OE30MacHOro odpasza KHU3HHU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILICHUS K COOCTBEHHOMY (DHM3HMYECKOMY M
MICUXHYECKOMY 310POBBIO;

coOIoIeH s paBmil 0€30MaCHOr0 00paIIeHUs C BEIIECTBAMHU B OBITY, TIOBCEHEBHON KU3HH U B TPYJIOBOH JEATEILHOCTH;

MMOHMMaHUs HEHHOCTHU NPaBUJI MHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0€e30I1acHOro MOBCACHUA B CUTyallUAX, YTPOXAIOMUX 3JOPOBbIO U JKU3HHU HIOI[eﬁ;

OCO3HAHUS MOCIEACTBUN U HETIPUATHS BPEIHBIX MPUBHIUEK (YIOTpEOIEHUS aJKOrojsi, HAPKOTUKOB, KypeHHs);

5) TpynoBoro BocnuTanus:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIICOBATEIBCKON JCATEIBHOCTH, OOIIECTBEHHO II0JIE3HOW, TBOPYECKOW M JPYrUX BHIAX
JEATEINbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4aCTHE B PEIICHHH MPAKTUYECKHUX 3a]1a4 COI[MaIbHON HAMPABICHHOCTH (B paMKax CBOEr0 KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3yUIeHHIO podeccuii pa3niuyHOro poja, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS TIPEIMETHBIX 3HAHHMN 110 XUMHH;

YBaXKEHUS K TPYAY, JIOJIAM TpyJa U pe3ysibTaTaM TPYAO0BOH JeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIyaJbHOW TPAeKTOPUHU 00Opa3oBaHusA, Oyaymied mpodeccu W pearu3aliy COOCTBEHHBIX KHU3HEHHBIX
TUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3K0JI0rH4YecKOro BOCIMTAHUS:

HKOJIOTHYECKH IIeIeCO00Pa3HOro OTHOMICHUS K IIPUPOJIE, KaK HCTOUYHHKY CYIIIECTBOBAHUS KHU3HHU Ha 3eMIIe;

MOHMMAHHMSA TII00aIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM, BIMSHIS YKOHOMUYIECKHIX TIPOIIECCOB HA COCTOSTHHE IMTPUPOIHOM 1 COLMATBHON CpEIbl;

OCO3HAHMS HEOOXOANMOCTH HCIONB30BAHUS JOCTIKECHNI XUMHH TSI PEIICHUS BOIPOCOB PallOHAIBHOTO TIPHPOAOTIONb30BAHHUS;

aKTHBHOTO HENPHATUS ACHCTBUM, MPUHOCAIINX Bpel OKpYKaloIledl MpUPOIHON cpene, yMEHHs MPOrHO3MPOBATH HEOIATrONPUATHBIE YKOIOTHYCCKUE
TIOCIIE/ICTBHUS TIPEANPUHIMAEMBIX EHCTBUI 1 TPEIOTBPAIIATh UX;

HAJIMYUST PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHNS, SKOJIOTMYECKOH KyJIbTYpBI, OMBITa IEATENBHOCTH 3KOJIOTMYECKOH HAINPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS MMM B TIO3HABATENHbHON, KOMMYHUKATUBHOM W CONMAIBHOM MPAKTHKE, CHOCOOHOCTH M YMEHHS AaKTHBHO IMPOTHBOCTOSATH HACOIOTHH
xemodobumu;

7) LeHHOCTH HAYYHOI'0 IO3HAHMSL:

cpopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKH;

MOHMMAHHS CHENU(DUKNA XUMUU KaK HayKd, OCO3HAHUS €€ poiau B (OPMHPOBAHHMH PAIMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JAHHWHU IIEIOCTHOTO
IpeCTaBIeHHS 00 OKPY)KaIOIIeM MUpPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, B TO3ZHAHUY TIPHPOTHBIX 3aKOHOMEPHOCTEH M PEeIIeHUH TPOOIeM COXpaHEeHUS
HMPUPOJHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0COOOI 3HAUMMOCTH XMMHH JUIS COBPEMEHHOM IUBHIIN3AIMU: B €€ TYMaHHCTHYECKON HAIPAaBICHHOCTH W BYKHOW POJIM B CO31a HUU
HOBOHM 0a3bl MaTepUaibHOW KYJIBTYpHI, PEIICHUH TJ00aJIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOW, YHEPreTHYECKOM, MUIICBOH M
IKOJIOTHYECKOH 0€30MaCHOCTH, B Pa3BUTUH MEIHIUHBI, 00ECIIEYCHHH YCIOBUI YCIICITHOTO TPyAa M SKOJOTMYECKH KOM(pOPTHOH KM3HH KaKIOro 4IeHa
00111eCTBA;



€CTECTBCHHO-HAYyYHOW IPaMOTHOCTHU: TIOHUMAHUS CYIIIHOCTH METOJIOB MMO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BATh
noJy4aeMble 3HAHUS Ui aHANIM3a U OOBSCHEHHMsS SBJICHHH OKPYXAIOUIEr0 MHPa M NPOMCXOIAIIMX B HEM M3MEHCHW, YMEHHs JeiaTh 00OCHOBAaHHBIC
3aKJIFOYCHHSI HA OCHOBE HAYYHBIX (JaKTOB U MMEIOLIMXCS TAaHHBIX C LIEITbIO MOTYYSHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIONb30BAaTh XUMHUYESCKHE 3HAHUS JUISl pELICHHS POOJIeM B peabHBIX )KU3HCHHBIX CUTYAIIUsX;

MHTepeca K MO3HAHUIO ¥ UCCIIe/IOBATENbCKOMN J1eITeIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY TOJIyYCHHUIO HOBBIX 3HAHHI 110 XMMHUH B COOTBETC TBHH
C JKU3HCHHbBIMU HOTpe6HOCTﬂMI/I;

HWHTEpeca K OCOOCHHOCTSIM TpyJla B Pa3IMYHBIX cepax mpodecCHOHANBHON A TeTbHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHUS YUeOHOIr0 MpeaMera « XMMHUsD Ha YPOBHE CpPEeIHEro 00Iero o0pa3oBaHus BKIOYAIOT:

3HaYMMbIe s (OPMUPOBAHMSI MHUPOBO33PEHHS OOYUAIOMIMXCS MEKIAMCIUILUIMHAPHBIE (MEXIpPEJIMETHbIE) OOIeHayuYHble MOHSTHS, OTpaKarollue
IIEJIIOCTHOCTH Hay‘-IHOﬁ KapTUHbI MUpa U CHCHI/I(bI/IKy MCTOJIOB IIO3HAHHMA, UCIOJB3YCMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO, DHEPTIHsA, ABJICHUC,
MPOIIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIC0BaHNE, HAOIIOIEHUE, N3MEPCHUE, IKCIICPUMEHT U IPYTHE);

YHHBEpCaIbHbIC y4eOHbIE JelicTBUS (ITO3HABATeIbHBIE, KOMMYHUKATHBHBIC, PEryJSsITHUBHBIC), OoOecrednBaronye (opMUpoBaHUE (QYHKIHOHAIBHOM
TPaMOTHOCTH W COITHATBHON KOMIICTEHITIN 00y4JatOIUXCS;

CHOCOOHOCTh OOYYAIOIIMXCS HCIIOJIb30BaTh OCBOSHHBIC MEKIUCIMILIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHNS M YHUBEPCAJIbHbBIC YUeOHbIC NCHCTBUS B
MO3HABaTEIbHON U COLUAJIbHOW MPAKTHKE.

MeranpeaMeTHbIe pPe3yJbTaThl OTPAXKarOT OBJIAJCHHE YHHUBEPCAIbHBIMH YYCOHBIMH I103HABATCIbHBIMH, KOMMYHUKATHBHBIMH M PEryJISTHBHBIMH
NEUCTBUSIMU.

OBJjaieHr e YHHBEPCAJLHBIMH Y4€0HBIMH MO3HABATEJBLHBIMHU JeHCTBHAMM:

1) 6a3oBbIe JJOrHYecKue AelicTBHS:

CaMOCTOSTEITHHO (POPMYTUPOBATH M aKTYaJTU3UPOBATE MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBas MapaMeTPhl U KPUTEPHH WX TOCTHYKEHHUS, COOTHOCHUTD PE3YIBTATHI JIEATENHHOCTH C TIOCTABICHHBIMH EIISIMU;

WCIIONB30BaTh TPH OCBOCHWUHW 3HAHWHA MPHUEMBI JIOTHYECKOTO MBIIDICHUS — BBINENATH XapaKTepHbIE MPHU3HAKK TOHSATHA W yCTaHABIMBATH MX
B3aMMOCBSI3b, UCTIOIB30BATH COOTBETCTBYIOIINE OHATHS U O0BSICHEHUS OTASIBHBIX ()aKTOB U SBICHHN;

BBIOMPATh OCHOBAHUS M KPUTEPUH VTS KiIacCH(PUKAITIH BEIIECTB 1 XUMHUICCKIX PEaKITHA;

YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE pacCyXIeHHs (MHIyKTUBHBIE, ACAYKTUBHBIE, 110 aHAJIOTHH), BBISIBIATh 3aKOHOMEPHOCTH W MPOTUBOPEUUS B PACCMATPHUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBAThH BHIBOJIBI M 3aKITIOUCHHS;

MIPUMEHATH B TMPOIIECCE MO3HAHMS, MUCIIONBb3YyeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, MTPe0Opa3oBhIBATH MOAEIHHBIC MPEACTABICHUS —
XUMHUYECKHI 3HaK (CHMBOI) 3JIEMEHTa, XUMU4eckas (popMyra, ypaBHEHHE XUMAYECKON PEAKIINH — IIPY PEICHUH YIeOHBIX TI03HABATEbHBIX U MPAKTHYECKUX
3a/1a4, MPUMEHATh Ha3BaHHBIE MOJICITbHBIC TPEICTABICHIS IS BRISIBICHUS XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEIIECTB U XUMUYECKUX PEaKIIni .

2) 6azoBbIe HCCJIeI0BATEILCKUE IeiiCTBUSA:

BIIJIETh OCHOBAMH METOJIOB HAYIHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHA;



(dhopMyaHpOBaTh IENW W 3aJa4d KCCICOBAHMS, HCIOIb30BaTh IIOCTABJICHHBIE W CaMOCTOSTEIBHO C(OPMYIMpPOBaHHBIE BOIPOCHI B KayeCTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIs1 (JOPMHUPOBAHUS THIIOTE3bI IO TPOBEPKE NMPABUIIBHOCTU BHICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSTEILHOTO IJIAHUPOBAHUS U MPOBEICHHUS YICHUISCKUX YKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOMIOAATh 32 X OJIOM
MpoIecca, CaMOCTOSTEIBHO IPOTHO3UPOBATh €ro pPe3ysibTaT, (OPMYIHpPOBaTh OOOOIICHUS W BBHIBOJABI OTHOCHUTEIBHO JOCTOBECPHOCTH pE3yJbTaTOB
HCCIICIOBAHMSI, COCTABIISITH 00OCHOBAHHBIN OTYET O MIPOICIaHHOMN paboTe;

MPUOOPETAaTh OMBIT YYCHUYECKOW MCCICIOBATEIBCKOW M MPOCKTHON ESITEIBHOCTH, MPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOM Y
TIOMCKY METOJIOB PEIICHHS PAKTUYCCKUX 32724, TPUMEHECHUIO PA3IMYHBIX METOJIOB TIO3HAHHUSI.

3) pa6ora ¢ undopmanmeii:

OPUEHTHPOBATHCSA B Pa3IMYHBIX HMCTOYHUKAX HMH(OpMAIMU (HAYYHO-TIOMYJISIpHAs JIMTEpAaTypa XMMHUYECKOTO COJEpXKaHHs, CIPABOYHBIC MOCOOUS,
pecypchl  MHTepHeTa), aHaIM3UpOBaTh HMHMOPMAIUMIO pa3IMUYHBIX BHJIOB U (OpM TpEACTaBICHHS, KPUTUYECKH OLCHUBATh €€ JIOCTOBEPHOCTh U
HETIPOTHBOPEUUBOCTE;

(hopMyIHpPOBAThH 3aMPOChl U MPUMEHSATH Pa3JIMYHBIE METOJBI MPHU MOMCKE U OTOOpe MH(OpPMAINNK, HEOOXOAUMOM JUIS BBIMOJHEHUS YUYEOHBIX 3ajad
ONpeneNEHHOro TUIIA;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSATEIBHO BBIOUPATh ONTUMANIBHYIO (POpMY MpecTaBiicHus HH(DOpMaIuu (CXeMbl, rpaduKH, JUarpaMMbl, TAOJIMIIBI, PUCYHKH U IPYyTHE);

KCIIOJb30BaTh HAYYHBIM S3bIK B KaueCTBE CPEACTBAa IpU paboTe ¢ XUMHUYECKOH HH(OpMAaluel: MPUMEHATh MEXIpeAMeTHbIe ((pu3nveckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, (JOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIONIB30BaTh M MPe0OPa30BEIBATH 3HAKOBO-CUMBOIMYECKHIE CPEACTBA HATIISATHOCTH.

OBianeHue yHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH:

3a]1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIAaeMOW TEMbl B XOJIE JMAJora W/WIW JHMCKYCCHH, BBICKA3BIBATH HJEH, (OPMYIUPOBATH CBOM MPEITIOKCHUS
OTHOCHTENBHO BBITTOIHEHHS PEIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TPE3EHTAIMell PE3yNbTaTOB IMO3HABATENFHOW JEATENbHOCTH, IMOJYyYEHHBIX CAMOCTOATEIHHO WM COBMECTHO CO CBEPCTHHKAMHU IPHU
BBITIOJTHEHUN XUMHUYECKOr0 JKCIEPUMEHTa, MPAKTHYECKOH padoThl 1O WCCIEOBAHUIO CBOWCTB M3ydaeMbIX BEIIECTB, pealu3allii y4eOHOro MpoeKTa U
(hopMyIHpPOBATH BBIBOAKI 110 PE3yJIbTaTaM MPOBEAEHHBIX NCCIEAOBAHNN MYTEM COTIIACOBAHMS TIO3ULIMH B X0/I€ 00CYKIEHUS 1 0OMEHa MHEHUSMU.

OByaieHUe YHUBEPCAJbHBIMH PeryJSITUBHBIMH JIeHCTBUAMM:

CaMOCTOATENBHO TUIAHMUPOBATh M OCYIIECTBISTh CBOI TO3HABATENBHYIO NEATENBFHOCTD, ONpENeNnss e€ [end U 3aJa4d, KOHTPOIMPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MPEAJIaraeMblii allfOPUTM [EHCTBHIA TPU BHINOJHEHWH YYeOHBIX M WCCIENOBaTeNbCKUX 3a7ad, BHIOMpaTh HamOojee
3¢ (heKTUBHEIH cITOcO0 UX PemIeHnst ¢ y9ETOM TOTYIeHH] HOBBIX 3HAHH O BEIIECTBAX M XMMHIYECKIX PEaKIIHsIX;

OCYIIECTBIATH CAMOKOHTPOITb CBOEH JeITeThHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

HPCILMCTHBIG PE3YIbTATBI OCBOCHUS KypCa ((Opl"aHPI‘leCKaH XUMUSD» OTPAKAIOT:



c(hOPMHUPOBAaHHOCTh MPEJACTABICHUN O XMUMHUYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XMMHH B TO3HAHWU SBJICHUUN
MPUPOJIBI, B OPMHUPOBAHUY MBIIUICHUS U KYJIbTYPHl JIUYHOCTH, €€ (PYHKIIMOHAILHOW T'PaMOTHOCTH, HEOOXOMUMOW IJIsl PEIICHUsS MPAaKTUYECKUX 3ajJad U
9KOJIOTHYECKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U IPUPOTHOH cpeie;

BIIQJICHUE CUCTEMOM XMMHYCCKUX 3HAHWM, KOTOpas BKJIFOYACT: OCHOBOITOJIATAIONINEG MOHATHS (XUMHYCCKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJia, BaJCHTHOCTh, JJICKTPOOTPHUIIATCIBHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpallléHHas), MOJIb, MOJSpHAs
Macca, MOJISIPHBI 00bEM, YIIIEpOAHBIN CKeneT, (YHKINOHAIBHAS TPYIa, PaaiKall, U30Mepus, H30MEPbl, TOMOJIOTHYECKHN PSJ], TOMOJIOTH, YTIIEBOJOPOAbI,
KHCJIOPOJ U a30TCOAEpKAIUe COCAMHEHHS, MOHOMEp, MOIHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISAPHBIE COCAMHEHHS); TEOPHHU M 3aKOHBI (TeOpHs
CTpOCHHUsI OpraHuveckux BemiectB A. M. ByrtiepoBa, 3akOH COXpaHEHHMS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYCCKUN SI3BIK XHUMUU;
MHPOBO33PCHYCCKUEC 3HAHU A, JICKAINNUE B OCHOBE ITIOHUMAHUA IPUIMHHOCTU U CUCTEMHOCTU XUMHUYCCKUX HBHGHI/IfI, @aKTOJ’IOFH‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX,
COCTaBe, MOJIyYeHNU U OE30IIaCHOM UCIIONIb30BAHUN BKHEHIIINX OPraHUYECKHUX BEUIECTB B OBITY U MPAKTHUECKOHN ESTEIbH OCTH YeJIOBEKa;

C(i)OpMHpOBaHHOCTL }/MCHI/Iﬁ BBIABJIATH XapaKTCPHBIC ITPU3HAKN HOHHTI/Iﬁ, YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATh COOTBECTCTBYIOIIUE ITOH ATUA
IIpY ONMCAaHHUH COCTaBa, CTPOCHUS U NPEBPALLEHUIN OPraHUYECKUX COEIMHECHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOIH30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM )
q)OpMy_H OPraHUuvYCCKNX BCHICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHNX peaKHHﬁ, H3TO0TaBJIMBATh MOACIN MOJICKYJI OPraHMYCCKHUX BCUICCTB MJIA HIUIFOCTpAl HUX
XUMHYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHU A ;

Cq)OpMI/IpOBaHHOCTB YMeHHﬁ YCTaHaBJIMBAaTh MPUHAMICKHOCTE U3YUYCHHBIX OPraHMYCCKUX BCEHICCTB IO UX COCTAaBy W CTPOCHUIO K OHpeHeHéHHOMy
KJlaccy/Tpyrniie coeMHeHHn (YTrIIeBOJAOPO/IbI, KHCIOPOJl U a30TCOJepKallie COCAUHEHVsI, BHICOKOMOJNIEKYIISIPHbIE COCIWHEHHUS), 1aBaTh MM HA3BaHHS 110
cucrematuueckoir HomeHkiarype (IUPAC), a Taxke MpUBOIUTH TPUBHAIHHBIE HA3BaHUS OTAEIBbHBIX OPTaHUYECKUX BEIIECTB (ITHIICH, IPOMIIIEH, alleTHJIeH,
STHJICHTIIUKONb, TIHUIEpUH, GeHo, (opMabIerull, aleTanberui, MypaBbUHasi KUCIIOTa, YKCYCHAsl KHCIIOTa, OJEMHOBAs KHCIOTa, CTEAPHHOBAs KUCIOTA,
TITI0K03a, (hPyKTO3a, KpaxMal, IEeJUTF0JI03a, TIINIINH);

chOpMHUPOBAaHHOCTH YMEHHSI ONPEAENATh BUABI XUMUIECKOH CBSI3U B OPraHUYECKUX COeNMHEHHX (OAMHApPHBIC M KPAaTHBIE);

c(OpMHUPOBAaHHOCTh YMEHUSI MPUMEHATH IOJIOKEHHSI TEOPHH CTPOEHHsS opraHmyeckmx BemiecTB A. M. byrnepoBa mns oObsSCHEHHS 3aBHCHMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEIIECTB;

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOEHHE, (pM3MUEcCKre W XMMHYECKHE CBOMCTBA THUIUYHBIX MPEACTaBUTENEH pa3INIHBIX
KJIACCOB OPTaHUYECKHX BEIIeCTB (METaH, 3TaH, STUJIEH, TPOMIIIEH, alleTuiIeH, OyraaueH-1,3, merunOyTaaueH-1,3, 6eH3071, METaHOI, STAaHOJM, STUICHTIINKOIb,
TNIALeprH, (DEHOJ, ameTanblIeru], MypaBbUHAas M YKCYCHas KHCIIOTHI, TJIOKO3a, KpaxMal, MeIUII003a, aMHHOYKCYCHAas KHCJIOTa), WJUTIOCTPHPOBATH
TeHETUYECKYIO CBS3b MEXKY HIMH yPaBHEHISIMI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C HCIOIB30BAHIEM CTPYKTYPHBIX (popMyIT;

chOpMHUPOBAaHHOCTh YMEHHS XapaKT€PHU30BaTh MCTOYHHUKH YTIEBOAOPOIHOTO CHIPhs (HE(PTH, MPHUPOIHBIA Ta3, yroib), CHOCOOBI WX MepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE MMPOYKTOB NIepepadOTKH;

chOpMHUPOBAaHHOCTH YMEHUI TPOBOJUTH BBIYUCIICHHS TI0 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA NCXOMHOTO BEIECTBA WIIH MTPOAY KTa
PEaKINH 110 H3BECTHBIM Macce, 00BEMY, KOMTHIECTBY OJJHOTO M3 UCXOMHBIX BEIIECTB MIIA IPOAYKTOB PEAKIINN);

chOopMHUPOBAaHHOCTh YMEHUH BIAJETh CUCTEMOM 3HaHWI 00 OCHOBHBIX METOIAaX HAYYHOrO IMO3HAHWS, UCTIONB3YEMBIX B XHUMUU TIPU U3YIEHUH BEIIlE CTB
1 XUMHUYECKUX SBJICHUH (HaOIrofeHne, N3MepeHue, SKCIIEPIMEHT, MOJISITMPOBAHNE), UCTIONH30BATh CHCTEMHBIE XUMUYECKHE 3HAHVS JJIS1 IPUHATHUS PEIICHHUH
B KOHKPETHBIX )KH3HEHHBIX CUTYAIlUIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMHUPOBAaHHOCTh YMEHHUI COONONATh TpaBHIia TOJIH30BAHMS XHMHUYECKOM NOCYIOW ¥ JIaOOpaTOpHBEIM OOOPYJOBaHHMEM, a TaKXKe IpaBuia
oOpaIeHnst ¢ BENIeCTBAMHU B COOTBETCTBUU C HHCTPYKIIUSMH TI0 BHIITOIHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB;



c(hOPMHUPOBAaHHOCTh YMCHMI IUIAHUPOBATh M BBIONHATH XMUMHUYECKUNA HSKCIEPUMEHT (IPEeBpallleHUs] OpPTraHUYECKUX BEIISCTB NPH HArpEBaHUH,
MOJTyYSHHE ITUJICHA U M3YYCHUE €ro CBOWMCTB, KAUeCTBEHHBIC PEAKIIMH OPTaHUMYECKUX BEIICCTB, JCHATYpalus OCIKOB NP HATPEBaHWU, I[BETHBIC PEaKIUU
OCITKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKU O€30MACHOCTHU MPH OOPAIICHUU C BEIIECTBAMH U J1a00OPaTOPHBIM 000PYI0BAHUEM, TPEACTABIISATh PE3YJIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTa B JOPME 3allMCH YPaBHEHUN COOTBETCTBYIONIMX PEAKIIUN U (hOPMYITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAaHHOCTh YMEHUH KPUTHUYECKM aHAJIM3UPOBATH XUMHUECKYI0O MH(OPMAIIMIO, MOJYy4aeMyl0 M3 Pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOMH
nHdopmaruu, IHTepHET U APYrUX);

c(hOpMHPOBAaHHOCTH YMEHHUI COOJIOATh MpaBUiIa SKOJIOTHYECKH IIEJI€CO00Pa3HOro MOBECHUS B OBITY U TPYIOBOW JESITEILHOCTH B IENIAX COXPAaHCHHSI
CBOET0 3/I0pOBbSl M OKPYXKAIOILIEH NPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBUS Ha JKUBBIE OPraHU3Mbl ONPENENEHHBIX OPraHUYECKUX BEUIECTB,
moHuMast cMbIci mokasarens [1J1K, moscHATh Ha mpuMepax Coco0bl YMEHBIICHUS U IPEAOTBPALICHHS MX BPEIHOTO BO3ICHCTBYS Ha OPraHU3M YelIOBEKa;

JUTSE 00 YJaIOIIUXCS C OTPAaHUYCHHBIMUA BO3MOXHOCTSIMH 37I0POBBSI: YMEHUE IIPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/aX MO3HAHMUS BEIIECTB U
XUMHUYECKUX SBICHUM;

JUTSL CJICTIBIX M CJTA0O0BUASAIIMX OOYYAIONIUXCS: YMEHHE UCIIOB30BaTh PelbehHO-TOUCUHYO cucTeMy o0o3HaueHuit JI. bpaiins i 3anucu XuMUYECKUX

dhopmyi.
11 KJIACC

[Ipenmernbie pe3yabTaThl OCBOEHHS Kypca «OO0Imast n HeopraHudeckas XUMHsD OTPaKaroT:

chOpMHUPOBAaHHOCTh TPEACTABIECHUI: O XUMHYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIM XWMHUH B TO3HAHUH SIBICHUI
IpUpOAbl, B (HOPMUPOBAHUN MBILIUICHUS U KyJIbTYpbl JIUYHOCTH, €€ (PYHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAMMOM AJs PELIEHUs MPAaKTUYECKUX 3ahad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3[J0pPOBBIO U IIPUPOIHON CpELE;

BJIaJICHUE CHCTEMOH XMMHYECKMX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJNAraloIME IOHATUS (XUMHUYECKMH 3JIEMEHT, aToM, W30Tol, S-, p-, d-
3JIEKTPOHHBIE OpOUTAIN aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIAPHBIM 00BEM, BaJIGHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKMCIICHUS, XMMUYECKasl CBSA3b
(KoBaJIeHTHAsl, MOHHAs, METaJUIM4ecKasi, BOJOPOAHAs), KPUCTAJUIMYECKasl PELIETKA, TUIIbI XUMHUYECKUX PEeaKLUi, pacTBOpP, 3JEKTPOIMUTHI, HEIJICKTPOIUTHL,
NEKTPOIUTHYECKAsS AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW PEaKIMM, XUMUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
SIIEKTPOJIMTHYECKON AuMccolMaluu, nepuoandeckuid 3akoH JI. M. MeHzeneeBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAaHEHHUS M MpEBpaIlCHUS
9HEPIruu NPH XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XMMUH, MHPOBO33DEHUYECKHE 3HAHMSA, JISKAIIMe B OCHOBE ITOHHMAHUS
HNPUYMHHOCTH M CHUCTEMHOCTH XMMUYECKHX SIBJICHUH, (PAKTONOIMYECKHE CBENEHHsI O CBOICTBaxX, COCTaBe, NOMY4YEHHH M O€30IIaCHOM HCIOIb30BAHUU
BaKHEHIINX HEOPIaHWYECKUX BEILECTB B OBITY M MIPAKTUUECKOHN AEITEIbHOCTU YEIO0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTEPHbIC IPU3HAKU MTOHATHH, YCTaHABIUBATD UX B3aUMOCBSI3b, HCIOIb30BAaTh COOTBETCTBYIOLIHNE ITOH ATHUS
TP ONMCAHNN HEOPTaHMYECKUX BEIIECTB M UX MIPEBPAICHUN;

c(OPMUPOBAHHOCTE YMEHHH HCIONB30BaTh XWMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHHs (OpPMyN BEIIECTB M YPAaBHEHHH XHMHUYECKUX pEaKIUil,
cucrematuieckyto HomeHKnatypy (IUPAC) u TpuBmanbHBIE Ha3BaHHA OTAEIHHBIX HEOPTaHWYECKUX BellecTB (YrapHBIA Ta3, YTIEKHCHBIH ra3, aMMHUAaK,
raméHas U3BeCTh, Heran€Hasi U3BeCTb, TUTHEBAS CONIA, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTE YMEHHH ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS XUMHYECKHX BJIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO COCTaBa, BHI
XMUMHYECKON CBs3M (KOBaJEHTHAsI, MOHHAS, METAJIMYECKast, BOAOPOAHAs) B COEAMHEHUX, TUIl KPUCTAIUIMYECKON PELIETKH KOHKPETHOrO BELIecTBa (aToMHasl,
MOJIEKYJIIPHAsL, HOHHAsI, METAJIIMYECKAs1), XapakTep Cpebl B BOAHBIX PACTBOpaX HEOPTaHWYECKUX COCIMHEHUH;



c(OPMUPOBAHHOCT, YMEHUH YCTaHABIMBATh MPHUHAIGKHOCTh HEOPraHWYECKUX BEHIECTB IO WX COCTaBy K OMNpeNeN€HHOMY KJIAcCy/Tpymie
COeIMHEHUH (TIPOCThIE BEIIECTBA — METAJUIbI U HEMETaJTbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, aM(OTEPHbIE THIPOKCHIBI, COIN);

c(OPMUPOBAHHOCT, YMEHHH DPACKpbIBaTh CMBICT mepuoguueckoro 3akona Jl. M. MenpeneeBa M AEMOHCTPHUPOBATH €0 CHUCTEMATH3HPYIOLIYIO,
OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKINU;

c(OPMHUPOBAHHOCT, YMEHHH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHWE aTOMOB XMMHUYECKUX djeMeHTOB |1—4 mepuomoB Ilepumoamueckoii cucTembl
xuMmudeckux oanemeHToB J[. M. MenneneeBa, HCIONB3ys TOHATHS «S-, P-, G-3JEKTPOHHBIE OpPOWTAIINY, «IHEPIETUYECKHUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX JIEMEHTOB U UX COSIMHEHUH I10 IepuoiaM u rpymnmnaM llepuoauueckoil cucTeMbl XHMUYECKUX 3JIEMEHTOB
. . Menneneena;

c(OPMHUPOBAHHOCT, yMEHHH XapaKTepHU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA HEOPTAHWYECKMX BEIIECTB pPa3IMYHBIX KIACCOB,
MOJITBEP)KAATh CYIIECTBOBAHHE TE€HETUYECKON CBA3M MEXAYy HEOPraHWYeCKHMMH BEIIECTBAMH C TOMOIIBI0 yYPaBHEHHH COOTBETCTBYIOIIUX XWMHYECKUX
peaKkuuit;

c(OPMHUPOBAHHOCTh YMEHUS KIACCH(QHUIMUPOBATh XUMUYECKHE PEAKIUH IO PA3IMYHBIM TpU3HAKaM (YHCIYy M COCTaBy pPEarupyrolluX BeIIeCTB,
TeroBomy 3¢ dexTy peakiiuu, N3MEHEHHIO CTeIeHeH OKMCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH, yYaCTHIO KaTajln3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTAaBIIATh YPaBHEHHS PEAKIUil pa3IMuHBIX THIIOB, TIOJIHBIE M COKPAIEHHBIC YpaBHEHUs PEaKIUii MOHHOIO OOMeHa,
YYUTHIBAs YCIIOBHS, IPH KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

chOpMHUPOBAaHHOCTH YMEHHI TPOBOAWTH PEAKINH, IMOATBEPKIAIONINE KauyeCTBEHHBIN COCTaB PA3IMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH
OIBITHBIM IYTEM MOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX HEOPTAHMYECKHX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPHIBATH CYITHOCTh OKHUCIHUTENLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEJCTBOM COCTABIICHHSI DIIEKTPOHHOTO OaiaHca
3TUX PEaKIIUiL;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKIMH OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEIEHUS XHUMUYECKOTrO
pPaBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3aelicTBus (mpunItut Jlelllarense);

chOopMHUPOBAaHHOCTH YMEHHUH XapaKTePHU30BaTh XUMHUYECKUE MPOIIECCHI, JIEKAIINE B OCHOBE TPOMBIIINIEHHOTO MTOMYYEHHUSI CEPHOM KMCIIOTHI, aMMHaKa, a
Taxke CPOPMHUPOBAHHOCTD MPECTABICHUH 00 OOUIMX HAYYHBIX MPUHIMIAX U HKOJIOTHYECKUX MPOOIIeMaX XUMHYECKOTO TPON3BOCTBA;

chOpMHUPOBAaHHOCTh YMEHUH MPOBOAUTH BBIYMCICHUS C HCIIONB30BAHMWEM TOHSATHS «MaccoBas JOJS BEIIeCTBA B PACTBOPE», 0OHEMHBIX OTHOIICHUN
ra3oB IMPU XUMUYECKUX PEAKIIHAX, MacChI BEIIECTBA WM 00BEMA Ta30B TI0 U3BECTHOMY KOJTMYECTBY BEIECTBA, MAaCCE MM 00BEMY OJJHOTO U3 YYACTBYIOIINX B
PEaKIiy BEmEeCTB, TEMIOBOro A (eKTa peakluy Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPAIICHHAS U COXPAaHEHUS YHEPTHH;

chOpMHPOBAaHHOCTH YMEHHUI COONONATh MpaBHJIa TOIH30BAHMS XHMHUYECKOM MOCYIOW ¥ JIabOpaTOpHBEIM OOOPYJOBaHHMEM, a TaKXKe IpaBuia
o0paIeHnst ¢ BEMIeCTBAMHU B COOTBETCTBUH C HHCTPYKITUSAMHU T10 BBITOTHEHUIO TA00PaTOPHBIX XUMUIECKUX OTIBITOB;

chOpMHUPOBAaHHOCTH YMEHUH TUIAHUPOBATH U BBHIMONHATH XUMHYECKHHA SKCIIEPUMEHT (pa3iioyKeHHe IMepOKCHIa BOIOPOIa B MPUCYTCTBHH KaTallN3aTopa,
OIlpeNeNieHne Cpeibl PAaCTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAITFHOTO WHAMKATOPA, BIMSHUE PA3IHMYHBIX (DAaKTOPOB HAa CKOPOCTh XUMHUYECKOW PeaKIlvH,
Ak HOHHOTO OOMeHa, KaueCTBEHHBIE PEeaKInH Ha Cylb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIeHNe SKCIIEPUMEHTANBHBIX 3329
mo temam «Meramney u «Hemeramip») B COOTBETCTBHH C TMpaBWIaMH TEXHUKH O€30MaCHOCTHM TpH OOpalleHWH C BEIIeCTBAMH H J1a0OpPaTOPHBIM
000pyIOBaHNEM, TPEACTABIATh PE3yAbTAThl XWMHUYECKOTO SKCIIEpHMEHTa B (OpMe 3alliCH ypPaBHEHWU COOTBETCTBYIOIIUX PEAKIUN W (HOPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMHUPOBAaHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYI0 HWH(OPMAIHIO, MONy4aeMyl H3 Pa3HBIX HMCTOYHUKOB (CpPEICTBAa MacCCOBOM
KOMMYHUKanuu, IHTepHET U IpyTux);



C(bOpMHpOBaHHOCTI) YMCHI/Iﬁ CO6J'IIOI[aTB npaBuIa 5KOJIOTr'MYCCKU HCJ'ICCOO6pa3HOl"O IIOBCACHUSA B 6I)ITy n prﬂOBOﬁ ACATCIIBHOCTH B LCIIAX COXpAaHCHUA
CBOCT'0 310pOBbA U OKI)Y)KaIOHICI‘;I HpHpOILHOﬁ Cpcabl, OCO3HABATh OMMACHOCTDH BO3I{CI>1CTBPISI Ha JXMBBIC OPraHU3MbI OHpeI[CJ'IéHHBIX BCIICCTB, ITIOHHUMas CMBICJI
mokKasaTeiid HHK, MOSACHATH Ha IpUMEpPax CITOCOOBI YMCHBIICHUSA U NPCAOTBpALICHUA UX BPEAHOI'O BO3ACHCTBUS Ha OpraHu3M YCJIOBCKaA,

JJIA 06yqa10m1/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC ITPUMCHATH 3HAHUA 00 OCHOBHEBIX AOCTYIHBIX MCTOAAX MO3HAaHUS BCIICCTB U

XUMHUYECKUX SIBICHUM;
JUTS CJICTIBIX M CIA00BUASAIIMX OOYYAIONIUXCS: YMEHHE UCIIONb30BaTh pelbeHO-TOUCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins i 3anucu XuMUYECKUX

dhopmys.



TEMATHYECKOE IIVIAHUPOBAHUE
10 KUIACC

Ne HaumenoBaHuepasieyoB n

KoanyecTrBouacos

n/n TeMIPOrPaMMbl

Bcero

KonTpoabHblepadoThl

IIpakTnyecknepadoThHI

JyekTpoHHbIe (LM (PPOBHIE)
o0pa3oBaTeibHbIEPECYPCHI

Paznen 1.TeopeTnyeckue 0OCHOBbI OPraHU4eCKOl XMMHUHU

IIpenMer oprann4eckoil XUMHUH.

1.1 Teopus cTpoeHHs OpraHMYECKUX 3 https://resh.edu.ru/subject/29/10/
coequHeHud A. M. bytieposa

Htoromnopazueny 3

Paznen 2.YraeBsogopoast

2.1 [IpenenbHBICYTIIEBOIOPOIBI — ATKAHBI 2 https://resh.edu.ru/subject/29/10/

0p | HCTPCACIBHEIC YIACBOAOPOMEI: 6 1 https://resh.edu.ru/subject/29/10/
AJIKCHBI, aJIKaJUCHBI, AJIKHHBI

2.3 ApOMaTHYECKH €yTIEBOAOP OB 2 https://resh.edu.ru/subject/29/10/

2.4 }IZITI;IZI;?)IIILI;;ISAP;TEqI/II{;ﬁgpepa60TKa 3 1 https:/resh.edu.ru/subject/29/10/

Hroronopasnery 13

Paznen 3.Kucsaopojacoaep:kamneopraHuiecKnecoeInHeHus1

3.1 Cruptel. Denon 3 https://resh.edu.ru/subject/29/10/

3.2 ‘éﬁ(‘;ﬁﬁi“;‘&)ﬁgf"‘*om’le KHCITIOTRL. 7 1 https:/resh.edu.ru/subject/29/10/

3.3 YrieBosst 3 1 https://resh.edu.ru/subject/29/10/

Uroromnopasnemy 13

Paznen 4.A30Tcoaep:KalMeopraHnyeckrecoenHeHnsi

4.1 ‘ AMUHBI. AMUHOKHCIOTEL. benku 3 https://resh.edu.ru/subject/29/10/

Uroronopasneny 3

Pazjgen 5.BbicokoMOsIeKY/IsIPHbIECOEAUHEHU S

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2 https://resh.edu.ru/subject/29/10/

Wroronopasneny 2

OBLIEE KOJIMYECTBO YACOB I1O 34 > 2

[NPOI'PAMME




11 KUIACC

Ne HaumeHoBaHuepasaeioB u KosmvecrBouacos JJIeKTpOoHHBbIe (U poBbIE)
n/m TEMIIPOrpaMMbl Bcero KouTpoasHbiepadoTsl | IpakTnyeckuepadors | 00pazoBaTesibHbIEPECYPChI
Pa3zpnen 1.TeopeTuuyeckneoCHOBBIXUMUH
Crtpoenne atomoB. [lepuognueckuit
1.1 saxon 1t Hepiomirieckas cctema 3 https:/resh.edu.ru/subject/29/11/
XUMHUYECKuX 3jieMeHToB JI. 1.
MeHnneneeBa
1.2 &TEIES::(%?;;E:;ZﬁéCTB 4 https://resh.edu.ru/subject/29/11/
1.3 XUMHUYECKHepEaKIIIH 6 1 1 https://resh.edu.ru/subject/29/11/
Hroronopasnery 13
Pa3zaen 2.HeopranuveckassxuMusi
2.1 Meramibt 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hemeramnnsl 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBA3b HEOPaHHHCCKIIX I 2 https:/resh.edu.ru/subject/29/11/
OpPTaHUYECKHUX BEIIECTB
Hroronopasnery 17
Paznen 3.XuMus H :KM3Hb
3.1 ’ XuUMHS ¥ )KU3HB 4 https://resh.edu.ru/subject/29/11/
Uroromnopaznemy 4
OBLIEE KOJIMYECTBO YACOB I1O 34 ’ 3
[NPOT'PAMME




MyHununanbHOe0I0KEeTHOCO01Ie00pa30BaATEIbHOCYUPEIKICHHE
«YepBoHHOBCKas cpenHsas mkoaay Cakckoro paiiona PecriyOnuku Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoautens HIMO 3amectutens nupekropa MbOY [Tpuka3z Ne 206 ot 31 aBrycra 2023r.
3.10.AmetoBa «HUepBOHHOBCKasA CpeAHss LIKOJIa» Hupexrop MBOY «YepBoHHOBCKask CpeiHss LIKOJIa
[Iporokou 3aceqanus 1LHIMO H.C.3autoBa H.B.Mengenena
ot 31 aBrycta 2023 1. Ne 5 31 aBrycra 2023r

KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHUE

[Ipenmer Xumus

YpoBeHb BA30OBbIN

VYVuurens  Ilmmoaa A.B.

@®.1.0. yuntens-pa3paboTanka
Kiacc 10

2023/2024 y4eOHbIii TOI

KoanuecTBO 4acos:
Bcero: 10 kmacc  34uaca ; BHeaemo 1 Jac.
KanenmapHo-TeMatndeckoe IuiaHUpPOBaHUE pa3paboTaHO HAa OCHOBE pabouel MporpaMMbl MPEIMETa «XHUMHUS,

YTBEPKIAEHHOM MpuKka3oM 1o mkose ot 31.08.2023 Ne 206

2023r.



10 KVIACC

KonunyecrBoyacos
[ara usyyenust
Ne IIpakTHyec
Temaypoxa KonTtpoJbHbie
n/m Bcero p KHe
a0oThI
P padoThI Inan dakr

[lepBUYHBIN HHCTPYKTAX MO TEXHHUKE 0€30MaCHOCTH.

1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 07.09.23
pa3BHUTHE U 3HAUECHUE

2 BxoaHoe nuarHoctupyroniee TeCTUpOBaHUE 1 14.09.23
OcHOBHBIE TIOJIO’KEHUSI TEOPUH CTPOCHHUS
oprannyeckux coenunennii A.M. byrieposa.

3 [IpencraBnenue o KI1acCUPUKAIUA OPTAHUICCKUX 1 21.09.23
BeniectB. HomeHknarypa (cucremaruueckas) u
TPUBHUAIIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsiJT 1 28.09.23
MertaH 1 3TaH — NpOCTEUIINE TPEACTABUTENH

5 1 05.10.23
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 12.10.23
OTUJIEH U IPOIUJIEH — MPOCTEHIINE MPEACTABUTENH

7 P P P 1 19.10.23
AJIKEHOB

g [Ipaktuueckas paborta Ne 1. «Ilomyyenue stunena u | 1 26.10.23
n3yuyeHue ero csoiictey. Mucrpykraxno Th o

9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. | 09.11.23
[lonyueHue CUHTETUYECKOTO KaydyKa U PE3UHBI o

10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, | 16.11.23
TOMOJIOTMYECKUHN Psil. ALETHIIEH — IPOCTEHILINI o




npeACTAaBUTCIIb AJIKWHOB

11 Brluncnenus 1o ypaBHEHUIO XUMHUYECKOW pEaKInK 23.11.23

12 ApeHsl: 6eH301 1 TOIY0J. TOKCHYHOCTh apEHOB 30.11.23
I'eneTnueckas CBSA3b YIIeBOJOPOIOB,

13 * AOPOA 07.12.23
MIPUHAIEKALUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

14 ra3 u MoInyTHbIe HEPTIHbIE Ta3bl, HEPTb U MPOTYKTHI 14.12.23
e€ mepepaboTKu
[IpupoHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 u NoInyTHble He(PTIHbIE ra3bl, HEPTh U TPOAYKTHI 21.12.23
e€ mepepaboTKn
KonTtpoJsbHas padora Nel no pasgen

16 P P pasiely 28.12.23
«YT1J1eBoa0pPOAbI»
[ToBTOPHBIN HHCTPYKTAX 1O TEXHUKE OE30MTaCHOCTH.

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJI U 11.01.24
aTaHoJ. BogopoaHas cBsi3b
MHOroaTOMHBIE CIIUPTHI: 3TUIICHIIIMKOJIb U

18 18.01.24
TJIALEPUH
@DeHOI: CTPOCHHUE MOJIEKYJIBI, (PU3NYECKUE U

19 P . % ¢ 25.01.24
XMMHMYECKHE CBOMCTBA, IPUMECHEHHE
Anpnerunpl: GopManbAeruj U aueTalIbICTUI.

20 Aerutel: $op ACTLH at AcTA 01.02.24
AnetoH
OnHOOCHOBHBIE ITpeJesIbHbIE KAPOOHOBBIE KUCIIOTHI:

21 g Dot P 08.02.24
MYpPaBbHHAs U YKCYCHas
IIpaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa

22 PAITHHECKE P PACTEOP 15.02.24
YKCYCHOM KUCH0Th». MHCTpyKTaxno Th
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

23 22.02.24

OpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX KHUCJIOT




MpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

24 N 1 29.02.24
MOIOIIIEE AEHCTBUE
CroxHsie 3GUPEL KaK IIPOU3BOIHBIE KAPOOHOBBIX

25 (b p p A P 1 07.03.24
KucHoT. ['mapoau3cioxHpIxaGupon
JKupel: runpoans, IpuMeHeHne, ONOI0rHYecKas poib

26 p P p p 1 14.03.24
KUPOB
VYraeBoasl: cocTaB, Kiaccudukarnmsa. Baxxueimue

27 A Puicar 1 28.03.24
MpEeACTaBUTENM: TIIIOK03a, (PPYKTO3a, caxapo3a

28 Kpaxman u niemmtonno3a kak NpupoIHbIE TTOTUMEPHI 1 04.04.24
KonTtpoJubHas padora Ne2 no pasaeny

29 «Kucsopoacoaep:xamme opranudeckKue 1 11.04.24
coeIUHEeHUD»

30 AMUWHBI: METUJIAMUH 1 aHUJIUH 1 18.04.24
AMHWHOKHACIOTEI KaK aM(pOTEPHBIE OPraHUIECKUE

31 (otepreie op 1 25.04.24
COEIMHEHM, NX OMoJIornueckoe 3Hauenue. Ilentuapl
Benkn xak nmpupogHbIe BBICOKOMOIEKYIISIPHBIE

32 PHpoA YIAP 1 16.05.24
COEIUHEHUS
OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX

33 . 1 23.05.24
COEIUHEHUN
OCHOBHBIE METOJIBI CHHTE3a BLICOKOMOJIEKYIISIPHBIX

34 MeTon YHp 1 23.05.24
coenuHeHui. [lmacTmaccel, Kaydyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




MyHununanbHOe0I0KEeTHOCO01Ie00pa30BaATEIbHOCYUPEIKICHHE
«YepBoHHOBCKas cpenHsas mkoaay Cakckoro paiiona PecriyOnuku Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoautens HIMO 3amectutens nupekropa MbOY [Tpuka3z Ne 206 ot 31 aBrycra 2023r.
3.10.AmetoBa «YepBOHHOBCKAsI CPEIHSS IIKOJIAa» Hupexrop MBOY «YepBOoHHOBCKAs CpeHss LIKOJIa»
[Iporokou 3aceqanus 1LHIMO H.C.3autoBa H.B.Mengenena
ot 31 aBrycta 2023 1. Ne 5 31 aBrycra 2023r

KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHUE

[Ipenmer Xumus

YpoBeHb BA30OBbIN

VYVuurens  Ilmmoaa A.B.

@®.1.0. yunutens-pa3paboTanka
Kiacc 11

2023/2024 y4eOHbIii TOI

KoanuecTBO 4acos:
Bcero: 11 kmacc  34uaca ; BHeaemo 1 Jac.
KanenmapHo-TeMatndeckoe IuiaHUpPOBaHUE pa3paboTaHO HAa OCHOBE pabouel MporpaMMbl MPEIMETa «XHUMHUS,

YTBEPKIAEHHOM MpuKka3oM 1o mkose ot 31.08.2023 Ne 206



11 KJIACC

Ne
n/n

Temaypoka

KoaudecTtBo4yacoB

KoHTpoabHbI

Bcero
e paboThbI

IIpakTH4eckue
padoThbI

Jara usyyenus

MnaH

daKTt

[IepBHYHBIN HHCTPYKTAXK 1O TEXHUKE
0e30macHOCTH. XUMUYECKHUI 2JIEMEHT.
ATOM. DNeKTpoHHAas KOH(UTYypaLus
aTOMOB

07.09.23

[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopue
CTPOEHHMS aTOMOB

14.09.23

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEJIMHEHUH 0 TPYIIaM U IepUo/IaM.
3HaueHe MepuoIMYeCcKOro 3aKOHa U
CUCTEMbI XUMHUYECKUX FIEMEHTOB
.. MenaeneeBa B pa3BUTHUH HAYKH

21.09.23

Ctpoenue BelecTBa. XUMHUUYECKast
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHus KOBAJICHTHOM CBSI3H.
BonopoanasicBszb

28.09.23

BaneHTHOCTE.
DneKTpooTpULaTesIbHOCTh. CTeneHb
okuciieHHs. BemiecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

05.10.23




CTPOCHUS

[TonsaTHe 0 AUCIIEPCHBIX CUCTEMAX.
HctuHHbBIC U KOJUIOUTHBIE PACTBOPHIL.
MaccoBas 1015 BelecTBa B pacTBOpe

12.10.23

Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYEeCKUX COCTMHCHUM.
I'eHeTHveckas CBS3b HEOPraHUIECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

19.10.23

Knaccudukanus xumMmuueckux
peaKkurii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHH. 3aKOH
COXpPAHEHUS MacCChl BEIIECTB; 3aKOH
COXpPAHEHUSA U MPEBPALICHUS SHEPTUU
MIPU XUMHUYECKUX PEAKIIMIX

26.10.23

Cxkopocts peaknun. OOpaTumbie
peaknuu. XMMHYECKOe paBHOBECHE

09.11.23

10

[Ipaktrueckas padota Ne 1. «Bnusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XMUMHUYECKON PEeaKINm.
Hucrpykraxno Th

16.11.23

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa.
PeakiunronHoroooMeHa.
I'uaponu3opraHuYecKuX 1
HEOPraHNYeCKUXBEIIECTB

23.11.23

12

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. Ilonsitie 00 snexTponuze
pacIiaBoB U pacTBOPOB COJIEN

30.11.23




13

KonTtpoabHnas padora Nel mo
pasgeny «Teopernueckne 0CHOBBI
XHUMHM

07.12.23

14

MerTaiuibl, UX MOJIOKCHUE B
[Iepunoauueckoii cucreme
XUMHUYeCKnX deMeHToB J1. Y.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB.
O6muedu3nuecKuecBONCTBAMETAIIIIOB

14.12.23

15

CrnaBel METaJIIOB.
DIEKTPOXUMHUYECKUIN P
HaIpsHKEHUHA METaJUIOB

21.12.23

16

XUMHUYEeCKHEe CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATPUH, Kaui, KaabIlUui,
MarHui, aJlOMAHHANA) U UX
COEeIUHEHNN

28.12.23

17

[ToBTOPHBIN HHCTPYKTAXK MO TEXHUKE
0€30I1aCHOCTH. XUMHUYECKHE CBOICTBA
XpoMa, MEJTU ¥ UX COSTMHEHUN

11.01.24

18

XuMHJecKre CBOMCTBA IUHKA, JKelle3a
U UX COEIUHEHNN

18.01.24

19

[IpakTuueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33124 TI0 TEME
«Meramne". UacTpykTaxno Th

25.01.24

20

Hewmeranibl, ux mojoxxeHue B
[Iepuonnueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHMS aTOMOB

01.02.24




21

DuU3MYECKUE CBOKMCTBA HEMETAILIIOB.
AnnoTponus HEMETauIoB (Ha
npuMepe Kuciopoaa, cepol, pocdopa
U yTIIeposa)

08.02.24

22

XUMHYEeCKHE CBOMCTBA TaJIOTCHOB,
CEphl U UX COCTMHEHUI

15.02.24

23

XnMHudecKre CBOMCTBA a30Ta,
dbocodpa u ux coeTMHCHUI

22.02.24

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KPpEMHUA U UX COGJII/IHCHI/Iﬁ

29.02.24

25

[TpumeHeHne BaxKHEUIINX
HEMETAJIOB U X COeINHEHNH

07.03.24

26

O00011IeH1E U CUCTEMATHU3ALIUS
3HaHW# Mo TeMe «HemeTamibsn.
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi 1
TEPMOXUMHYECKUE PACUETHI

14.03.24

27

[IpakTrueckas padota Ne 3.
«Pemenue sKkciepuMEHTaNbHBIX 3a/1a4
o teme "Hemeramibr"».
Hucrpykraxno Th

28.03.24

28

KonTtpoJsbHas padora Ne2 no remam
«Metamxae» 1 «Hemeraaan»

04.04.24

29

HeopraHquCKHe U OpraHu4CcCKuc
KHUCJIOTHEI. HeOpFaHI/I‘-IeCKI/Ie u
OpraHNU4Y€CKUC OCHOBAHUA

11.04.24

30

AmboTepHbIe HEOPraHUYECKHUE U
OpPraHUYECKUE COCTUHEHUSI.

18.04.24




I'enetnueckas CBI3b HCOPraHn4CCKux
1 OPraHnvYCCKUX BCIICCTB

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUUECKON U

31 . 1 25.04.24
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHH
MEUIMHBI
[IpencraBnenust 00 0OMIMX HAYYHBIX

32 MIPUHLAIIAX TPOMBIIUIEHHOTO 1 16.05.24
MOJIyYEHUS BaKHEHIIINX BEIIECTB

3 UYenosek B MUpe BELIECTB U 1 53.05.24
MaTepHaoB

34 XHMHS U 310pOBbEUYEIOBEKA 1 23.05.24

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 10 knacce/ I'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AkuronepHoe o61iectBo «M3narenscTBo
«IIpocBenieHue»
* Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AkiimoHepHoe o61iectBo «M3aaTenbeTBo

«HpOCBGIIIGHI/IG»

METOJJNYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/25 ®PII-Xumus 10-11-kmaccel 6a3a.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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