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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XuMHH Ha ypOBHE CpenHero oduiero ooOpa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuu B
Poccuiickoit depeparun», TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS deaepaibHON
oOpa3oBarenbHON mporpamMmel cpenHero oouiero ob6pazoanus (POIT COO),
peacTaBleHHbIX B PDefepaibHOM TOCYJapCTBEHHOM 00pa30BaTENIbHOM CTaHIApTe
COO, c yuérom Koumenmum mnpenogaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit @enepanuu, peain3yrOmnX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUSA
Bocniutanus B Poccuiickoit @enepaunn Ha nepuoa 1o 2025 roga» (PacnopsbxeHue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcCHOBY NHOJIXOJOB K pa3pabOTKE MpOrpaMMbl MO XHMHUHU, K ONPEIEICHUIO
oOwei crpaternu OOy4eHHMs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCSA CPEICTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBWIIM
koHuenrtyanbHble mnonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEp)KaHUs, pe3yJbTaTOB OOy4YeHHs] U TpPeOOBAaHMH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTEeIbHON  OpraHU3allK, SBJISETCS HEOTHhEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpILAIOLIMM  JTAallOM  peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, MNPUCYLIUX
LEJIOCTHOW CHCTEME XMMHUYECKOT0 00pa3oBaHMsl. DTH LIEHHOCTHU KacaloTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHS U OOILEH KyJIbTYphl YEIOBEKA, a
TaK)Ke KOJIOIMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MIPUPOIHOM
cpene. Peanusyercs xumuyeckoe oOpa3zoBaHHe OOy4aroOlIUMXCS Ha YPOBHE CPEIHEro
o0uiero o0pazoBaHusl CpeACTBAMH Y4eOHOro MpeaMmera «XHUMHUS», COACpKAHHE U
MOCTPOEHUE KOTOPOrO OMpPEAESEHbl B MporpaMMme Mo XUMHH € YYETOM CreuupuKu
HAayKd XUMHUHU, €€ 3HA4YCHHs] B MO3HAHMM NPUPOABI U B MaTEPUAIbHOW >KU3HU
oOlIecTBa, a TakXke ¢ YYETOM OOIMX IeJe M MNPUHIIMIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeaHero obmero oOpa3zoBaHus B Poccuiickoii
denepanum.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oco0yio pojib B
COBPEMEHHOW LIMBUJIM3ALIMHU, B CO3/IaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaa B (OPMHUPOBAHHME DPALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO3/IaHHE€ WEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIlleM MHpe Kak O EIWHCTBE
IpUpOJbI U YeJOBeKa, KoTopoe (opmupyeTcs B XUMHUM Ha OCHOBE IMOHHMMAaHUS
BEILIECTBEHHOT'O0 COCTaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOJEICTBYsSI C JPYTMMH €CTECTBEHHbIMH HAayKaMH, XUMHs CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJIbTYPhl, HEOOXOAMUMBIM YCIOBHEM YCIEUTHOTO
TpyJa W JKA3HU KaXI0oro wieHa ooOmiectBa. CoBpeMeHHas XuUMHs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBlieHA Ha pELICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKON O€30IaCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBMM € OOMMMHM LEIAMH W OPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
oOy4Jaronuxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIMIHOTO BKJIFOUEHUS B )KM3Hb COILMYMa, MPOJOLKEHHS] 00pa30BaHUs B Pa3IMYHbIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  mipeAMeTa  «XUMHsD — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas W HeopraHudeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUM TIPU W3YYECHHUH
npeaMera 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMHUs» c(popMuUpoBaHa B MporpamMme IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3y4YEHUI0 Y4yeOHOro Marepuaja U 0O0yCJIOBIIEHA
HCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONPENEIEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHWYECKHX COEIMHEHUM, a TakKe Ha ypOBHE
CTEPEOXMMUYECKUX U AJEKTPOHHBIX MPEICTABICHUN O CTpoeHUH BelecTB. CBeeHus
00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce OpraHmueckoil XUMUU
MOJIy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
MEpBOHAYAJIbHBIE TMPEJCTABICHUS O XHMHYECKOW CBSI3M, KJIACCHU(PUKALMOHHBIX
MpU3HaKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUECKOU
peaKInH.

[Toq HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs M3Yy4YEHHBIH Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOpPETHUYECKU Marepuan U (PaKTOJOrMYECKHUE CBEJCHHUS O BEIIECTBAX W
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHW4ecKas
XUMHS»  OOYyYarolmMMCsl TPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX U METOAOJOTHYECKHX MO3MUIIHM,



ry0Xe TOHATh HCTOPUYECKOE W3MEHEHHE (PyHKUMHA STOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHSIONMIEH 1 IPOTHOZUPYIOUIEH.

Ennnas cucremMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJHserca B kKypcax 10 u 11 kimaccoB aneMeHTaMu
COJICp’KaHMS, UMECIONIUMU KYJbTYPOJIOTUYECKUN U MPUKIATHON XapakTep. OTH
3HaHUSA CIIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMHUU C JPYTMMU HayKamu,
PACKpBIBAIOT €€ poJib B MO3HABATEIBLHOW M MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHUH U
NPAKTUYECKUX TPHIOKEHUN XUMHH, MOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKA OCMBICIIMBATh HHPOPMAIIUIO U TIPUMEHSATH €€ I TOTIOJHEHUS 3HAHHM,
pEIICHUS] UHTEIUICKTyaIbHBIX M AKCIIEPUMEHTANbHBIX UCCIEI0BATENbCKUX 3a7a4. B
I[EJIOM COJIepXKaHUE Y4YeOHOro mnpeamMeTa «XUMHUs JaHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHME Yy OOYYAIOUIUXCA MUPOBO33PEHUYECKOW OCHOBBI
Ui ToHUMaHusa (uiocodCcKuxX UIeH, TaKUX KakK: MaTepUalbHOE E€IUHCTBO
HEOPraHMYECKOT0 M OPraHUYeCKOro Mupa, oOyCIOBJIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, IMO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
M peuieHUus TMPOTHUBOPEUYUH MEXKIy HOBBIMU (akTaMd H TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUM B PEHICHUU SKOJIOTMYECKHUX MpoOJieM, a
TaKke MpodeM COEpEeKEHUs] PHEPreTUYECKUX PECYpPCOB, ChHIPbs, CO3aHUS HOBBIX
TEXHOJIOTHI U MaTepPUAJIOB.

B mnnmanme pemeHus 3agad  BOCHUTAHUS, Pa3BUTUS ¢ COIMAIM3AIUU
OoOy4Jaronuxcsi TMPUHATBIE TPOrPAMMONM IO XHMHH TOJIXOJbl K OMPEIEICHUIO
COJICp>KaHUSI W  TMOCTPOEHUS MpeaMeTa MpeAycMaTpuBalOT  (HOPMUpPOBAHUE
YHUBEPCAIBHBIX YUYE€OHBIX JNEUCTBUM, UMEIOMNX 0a30BOE 3HAUCHHE ISl Pa3TUUYHBIX
BUJIOB JIEATENLHOCTH: pEIICHHs TMpo0ieM, TOWCKa, aHajau3a ©u o0paboTKu
uHopmaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUsS OIbITa MPAKTUYECKOH U
HCCIIEIOBATENbCKOM e TEILHOCTH, 3aHUMAIOIIIECH BaXXHOE MECTO B MMO3HAHUU XUMUH.

B mnpaktuke mnpenogaBaHus XMMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHUs, MPU ONPEICICHUU
collepKaTeIbHOW  XapaKTEPUCTUKU IeJiel M3y4eHHs TpelIMeTa HarpaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKu Kak OOJacThU COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEeIbHOCTU YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAUYECKON TOYKM 3PEHUS] TAKOW NOAXOJ K ONPEACICHHUIO LENeW HW3ydeHUsd
MpeMETa SIBJISICTCS BIIOJTHE OMPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3PEHHS TJABHBIMU IEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:



e (opmMupoBaHME  CHUCTEMBl  XUMHUYECKMX  3HAHUM  KAaK  BaKHEHIIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHUPAa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBBIC TMOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XUMUH,
OCBOCHHE s3blKa HAayKH, YCBOCHHME U TOHHMMAaHHE CYIIHOCTH JIOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS ¥ CTAHOBJICHUS,

e (opmupoBaHMEe W pa3BUTHE TPEICTABICHUNA O HAYYHBIX METOJAaX TO3HAHUS
BELIECTB U XUMHUYECKUX PEaKInii, HEOOXOAUMBIX JIJIsi TPUOOPETEHUS] YMEHUM
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOITUX MECTO
B IIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHUI U CHOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM  XUMHYECKOIO  HOKCIEPUMEHTa,  COOJIIOJICHUEM  TPaBHI
0€30I1acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.

Hapsiny ¢ »Tum, coaepskarenbHasi XapakTEpUCTHKaA IIeJied W 3ajlady HU3y4deHUs
MpeaMETa B MPOrpaMMe 10 XMMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME cCpemHero oomiero obpaszoBanusi. Ceromns B
MIPETIOIaBaHAK XMUMHUH B OOJBINCH CTENEHW OTHAETCS MPEIINOYTECHHUE MPAKTHICCKOM
KOMITOHEHTE COJIepKaHusl 00yUYeHUsl, OPUEHTUPOBAHHOMN Ha MOATOTOBKY BBIMTYCKHUKA
0011e00pa3oBaTeNbHON  OpraHU3alluM, BIJIAJICIONIETO HE HAOOpOM 3HaHUN, a
(YHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMEHHSMH aKTHBHOTO
MOJIYYCHUSI 3HAHWA W TPUMEHCHHWS WX B PEATbHON JKM3HU JUISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3THM npu U3y4EHUH MpeaMeTa « XUMUS) TOMUHUPYIOIIEee 3HAUCHUE
MPUOOPETAIOT TAKUE 1IETU U 3a]a41, KaK:

ajanrtanus OOyJaromMXCs K YCJIOBHSM JAMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMUpOBaHME  WHTEUIEKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHUHITHIO TPaMOTHBIX
pEIICHNT B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUsX, CBA3AaHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopmupoBaHre Yy  OOydYaOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJTFOYEBBIX
KOMITCTCHIIMK), WMCIOINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHJIOB
NeSTEIBbHOCTU: peIeHusl MpoOJjieM, MOMCKA, aHamu3a U o0paboTKM HH(POpPMAIINH,
HEOOXOAMMBIX JIJII TPUOOPETEHUS OMbITA JACATEIBHOCTH, KOTOpAsk 3aHUMAET BAKHOE
MECTO B TO3HAHWM XHWMHH, a TaKXkKe IS OIECHKH C TO3UIUNA DKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOJIHYIO Cpeay;

pPa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEIICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi: ClIOCOOHOCTH CaMOCTOSITEIHFHO MPUOOPETaTh HOBBIC
3HAHWS 10 XHMHH B COOTBETCTBUH C YKU3HCHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BATh



COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrE U Pa3BUTHE y OOYYAIOIIMUXCS aCCOIMATUBHOTO M JIOTHUECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBHIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM W TPOBEJACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydaommxcs  yOEKIEHHOCTH B T'YMaHHUCTHUYECKOU
HANpaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B pEUICHUU TIIOOANBHBIX MpoOsIeM
PAlMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TOMOJIHEHHUSI YHEPreTUYECKUX PECypCoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpeKHOTO
OTHOLIEHUS K MPUPOJE MU CBOEMY 3/I0POBBIO, a TakKKe MNPUOOPETEHUsI OIbITA
UCIIOJIb30BAaHUsl TIOMYYEHHBIX 3HAHUN M TPUHATHA TPAMOTHBIX pEIICHUN B
CUTYalUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM mutane cpenHero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAYUYHBIE MPEIMETHD.

OO0miee 4yKClIO YacoB, OTBEAEHHBIX JJI1 M3yYECHHsS] XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero oOiero oopa3zoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B HeJeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHMyeckol XMMHUU: €€ BOZHHUKHOBEHHWE, PAa3BUTHUE M 3HAUCHHE B
MOJIyYeHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUs OpraHUYEeCKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHnYecKux BelecTB. ['omosorus, nzomepusi. XUMUYECKas CBSA3b B OPTaHUYECKUX
COEIMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccupuKalMy OpraHMYEcKUX BemecTB. HomeHkiarypa
OpPraHUYECKUX COCJMHEHMM (cUcTeMaTHdeckas) W TpPUBUAIbHBIC Ha3BaHUSA
BOKHEUIIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3Y4YEHHS] BEIIECTB M UX IPEBPALLICHUIL:
O3HAaKOMJICHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB M MaTepuajlaMu Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJACHUE W OINHUCAHHE
JIEMOHCTPAIIUOHHBIX OMBITOB 10 MPEBPAICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IU1aBjieHUEe, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHW psAn. MeraH W 3TaH —
MPOCTEUILINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, MOJYyYEHUE W
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psii. DTWIEH U MPONWIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHUEe W XHUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaAJOTEHUPOBAHUS, THUApaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyrtagueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKHUE CBOMCTBa (peakuusi mnonumepusaiuu). [lomydeHue CHHTETHUYECKOTrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
MPOCTEUIIUN  TPE/ICTABUTENb  QJIKWHOB: COCTaB, CTpPOCHHE, (UBMYECKUE W
XUMUYECKUE CBOWCTBA (peakUUH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUH,
TOPEHHSI ), OJyYeHUE U TPUMEHECHHUE.

Apenbl. beHson: cocrtaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakiuu TaJOTeHUPOBAHUSA U HUTPOBAHUS), MOJYyYEHUE U NpUMEHEeHHue. 1o.1yon:
cocmas, cmpoenue, pusuuecKue U XumuyecKue ceoUcmaa (peakyuu 2ano2enupoeaHus



U HUMpoBanus), nonyyenue u npumeHnenue. TOKCUYHOCTH apeHOB. [ 'eHeTmyeckas
CBSI3b MEXKY YTJI€BOJOPOAAMHU, IPUHAICKAIIUMHU K Pa3IMUHbIM KJIaCCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 M NOMYTHBIE
HedTaubie Ta3bl. HedTh M e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTu:
NEpPEeroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuit), nuponus. I[IpoayKTs
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH
YToJIb U IPOAYKTHI €r0 MepepadoTKH.

OKCIepUMEHTAIbHBIE METOAbl M3YyYCHUS BEUIECTB U MX MpEeBpalICHUM:
O3HAaKOMJIEHHE ¢ 00pa3liamMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuun «Hedptb» u
«YTosb», MOJACIMPOBAHUE MOJIEKYJ VYTIEBOJAOPOJOB U TajlOre€HONPOU3BOJIHBIX,
MPOBEJCHUE MPAKTUIESCKOM PabOThI: MOyUYeHUE ITUIICHA U U3YUYCHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakmuu (Mmaccbl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKIMH IO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUN).

Kuciaopoacoaep:xamue oprannyeckne coeAnHeHUs!

[IpenenpHBle OMHOATOMHBIE COHUPTHL. MeETaHOT © 3TAaHON: CTPOCHHE,
du3MUecKue W XUMUYECKHE CBOMCTBA (pEakIUu C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPO/IaMU, TOpPEHHUE), MpuUMEHeHHe. BomopoaHsle CBSI3W  MEXAY
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOJa 1 STaHOJIa Ha OpTraHU3M YeJIOBEKa.

MHoroaroMHbie COUPTHI. DTUICHTIUKONIb U TIUIEPUH: CTPOEHHUE, (PU3ndecKue
U XUMHMYECKHE CBOMCTBAa (B3aMMOAEWCTBHE CO WICNIOYHBIMH  METaJUIaAMH,
KauecTBEHHasl peaklys Ha MHOIO0AaTOMHbIE CHHUPTHI). JleficTBUE Ha OpraHu3M

yenoBeka. [[puMeHeHre rimmuepruHa U STUICHTJINKOIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penosna. [Ipumenenue enona.

Anpaerunbl u kemowusi. opManbIeTul, alleTaIbIACTHA: CTPOCHHUE, (PU3NUYeCcKre
U XUMHYECKHE CBOWCTBA (PEaKIMd OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIC
peakium), moJiydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE MpeNeSibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpO€HHE, (PU3MYECKUE M XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KHUCJIOT, peakius dTepuduKanun), mojydeHue u npumenenne. CTeapuHoBast v
OJICMHOBAs KHUCIOTHI KaK MPEJCTABUTEIN BBICHIUX KapOOHOBBIX KUCJIOT. MbIja Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxubie 2¢Uphl Kak MPOU3BOAHBIC KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CIOXKHBIX
a¢upoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buonormdeckas pob
AKHUPOB.

VYrieBobl: coctaB, Kiaccudukaius yrieBoaoB (MOHO-, AW- U TIOJIMCAXaPHIbI).
['moko3a — mnpocTedmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



dbu3MYecCKue U XMMHUYECKHE CBOMCTBa (B3amMmopeucTBue ¢ ruapokcuaoM memu(Il),
OKHCJICHME aMMHAYHBIM PacTBOpoM okcupaa cepedpa(l), BoccranoBneHue, OpokeHne
[JIIOKO3BI), HAaXOXJEHHE B TMPUPOAE, NPHUMEHEHHE, OUOJIOTUYECKAs pPOJb.
®dotocunTe3. PpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak HOpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania U
neunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApOJu3,
KAueCTBEHHAs PEAKIIUs C HOJOM).

OKCIepUMEHTAIbHBIE METOAbl M3YyYCHUS BEUIECTB U MX MpEeBpalICHUM:
npoBe/ieHue, HaOJI0JICHUE U OIMCaHUWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAUYE€CTBEHHbIC pPEAKIUU OJHOATOMHBIX CIHUPTOB (OKHMCIEHHE JTaHOJIa
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACUCTBUE TIMIIEPUHA C
rugpokcuom meau(ll)), anpnerugoB (OKUCIECHME aMMHAYHBIM PAaCTBOPOM OKCHJA
cepebpa(l) u ruapoxcumom wmenu(ll), B3aumojmeilcTBUEe Kpaxmana C HOJOM),
MIPOBE/ICHHUE NMPAKTHUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM NPOJAYKTAa PEAKUUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkane OpraHu4ecKue COeINHEHHUS.

AMHWHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKhe coenuHeHus. dusznueckue u
XUMUYECKHE CBOWMCTBA aMMHOKHUCIOT (Ha mpuMepe TiulKMHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOPUYHASI M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEAKIIUU Ha OCIIKHU.

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
HaOJIIOZICHUE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB Mpu
HarpeBaHUU, [IBETHBIC PEAKIINH OCITKOB.

BoicokoMoieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUNA —
MOJIMMEPU3ALUS U TTOJIMKOHIECHCAIIHS.

OKCIepUMEHTAIbHBIE METOJbl HW3YUEHMs] BEIIECTB M WX MPEBPAIICHUI:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MexXnpeaAMETHBIX CBA3EH NMPU U3yYEHUU OpraHndeckoil xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX



MOHATUHM, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU JUIS OTAEIBHBIX IMPEIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTeCTBEHHO-HAYYHBIC MOHATHS: SIBJICHUE, HAYYHBIH (aKT, TUIIOTE3a,
3aKOH, TEOpHS, aHajW3, CHHTE3, KiIacCU(UKAIWs, MEPUOTUYHOCTh, HaONIOJCHUE,
M3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHUE.

®dusmka: wmarepus, OSHEprus, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
(bu3NUECKIE BENYUHBI U SIMHUIIBI KX H3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
¢dorocuHTe3, OWONOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, JKUPBI,
bepMeHTHI).

['eorpadusi: MHHEpabl, TOPHBIC IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoOTHsI: MHILEBbIE MPOTYKTHI, OCHOBBI PAI[HIOHAIILHOTO TTUTAHUS, MOOIIIUE
CpeACTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE IMperaparbl, MaTephallbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKHUH 351eMeHT. ATOM. flpo atoma, U30TOMbI. DJIEKTPOHHAS 000JI0UKa.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, P-, - DIIEMEHTHI.
OcobOeHHOCTH pacmlpeliesieHUs] AJIEKTPOHOB IO OpOUTAIsIM B aTroMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

[lepnonnueckuit 3akoH U Ileprnonnueckas cucrema XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. CBs3p NEPHOAMYECKOrO 3akOHA M llepuomnueckoil CHCTEMBI
xuMudeckux sneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHWYECKHX DJJIEMEHTOB U
o0Opa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB IO IPyIIaM U nepuoaaM. 3HaueHue
MEPUOINYECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKasi CBs3b. BHIbl XUMHYECKOW CBA3U
(koBazeHTHasi HENOJspHAas W IMOJSIpHAs, WOHHAs, MeTaJUIMYecKas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWUMHUYECKOW CBs3M (OOMEHHBIH H  JOHOPHO-
aKklenTopHblii). BogoponHas cBsa3b. BalleHTHOCTh. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusa. NOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BeIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BEILECTB OT TUINA KPUCTAIMYECKON PEIETKY.



[TonsiTne 0 aucnepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJHBIE PaCTBOPHI.
MaccoBas 10Js BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBA3b HEOPTraHWUYECKUX BEILECTB,
IPUHAIEKAIINX K PA3JITUYHBIM KIIACCaM.

XuMH4ueckass — peakuus. Knaccudukanuss  XuMHUECKUX  peakuuid B
HEOPraHUYECKOW U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH
COXpPaHEHUS U MPEBPALICHUS SHEPTUHU [IPU XUMUYECKUX PEAKLIHIX.

CKOopoCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTtumbie
peakuuu. XuMH4YeCcKoe paBHOBecue. MakTOpbl, BIHSIOIIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas auccoruanus. CuibHble U crnadbie 3mekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, LIIEJIOYHAsL.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIbHBIE METOJIbBl M3YYCHHMS BEIIECTB W UX MPEBPALLICHUMN:
nemoHcTpauusa Tabmun «llepuoanueckas cucrtemMa XUMHUYECKUX 3ieMeHToB JI. H.
MenpneneeBa», H3ydye€HHE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOIIOJACHHUE H
OMKCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KAaTaIU3aTOpPA, ONPENEIIEHUE CPEIbl PACTBOPOB BEILECTB C
MOMOILBIO YHUBEPCAIBHOIO MHAMKATOpPA, PEAaKIMHM MOHHOIO OOMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BiusHuEe pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKLum.

Pacuérnble 3anaum.

Pacyétel 1o ypaBHEHHSIM XUMHYECKMX pPEakUWii, B TOM  YHUCIIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUEThl C UCMOJIb30BAHUEM TOHITUSA «MaCCOBas J0JIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramel. [lonoxxenue HemeramnoB B Ilepuoanueckon cucteMe XUuMHUYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB. (DU3MYECKHE
CBOMCTBa HEMETAIOB. AJUIOTPOIMS HEMETaUIOB (Ha MpUMEpEe KHUCIOpoAa, CEphl,
dbocdopa u yrinepona).

XHWMHUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yriepoaa u KpEeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIIOPOICOICPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnbl. [lonoxenune meraimoB B Ilepuogmueckod cucTeME XUMHYECKUX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JIO0UYEK
atomMoB MeTauioB. OOmume Qusnyeckue cBoiicTBa MetamioB. CIUiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUIN DA HAMTPSIKEHU METAJIOB.



XUMHUYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpHM, KaJlWil, KaJbLIMiA,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoOsl ToNMyYeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBICE METOJIbl M3YYCHHMSI BEIIECTB W WX MPEBpaAILLCHUM:
M3yYCHHE KOJUIEKIMU «MeTaiuibl U CIUIaBbl», 00pa3liOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3aJad, HaOII0JeHUE W ONHCaHWE JCMOHCTPAllMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATIOMHHHS C PacTBOPAMHU
KHUCJIOT U IIeJ0UYel, KaueCTBEHHbBIC PEaKI[MU Ha KAaTHOHBI METAJJIOB).

Pacuérurlie 3agaun.

Pacuétsl Macchl BemiecTBa WM 00bEMA Ta3oB MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIMH, €CIIM OJTHO U3
BEIIECTB UMEET IPUMECH.

XuUMHS U )KM3Hb

Ponp xumMuu B 0OO0ECMEUEHHM SKOJIOTUYECKOW, HHEPreTUUYECKOW U MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[Ipencrapieruss 00 oOMIMX HAYYHBIX MPUHIMIIAX ITPOMBIIIJIEHHOTO MOJIYYCHUS
Ba)KHEHIIINX BEILICCTB.

UenoBek B MHUPE BEHIECTB M MATEPHUATIOB. BAXKHEUIINE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIC MaT€pHUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MAaTEPUAJIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUEeCKHUE U MUHEPAIbHBIC YI0OpECHHMS.

XuMHsI W 3J0pOBbE UYEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiaa 0€30MaCHOTO MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHU B
MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBsI3ed MPU U3yYE€HUU OOIIEH U HEOPTaHUYECKOU
xuMud B 11 kacce oCcyliecTBIsSETCs Yepe3 UCTOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK WU TOHSTUHW, SIBJISIIOIIMXCS CHCTEMHBIMHU JJISl OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIE TOHATHS: Hay4HBIM (DAKT, THUIIOTE3a, 3aKOH,
TEOpHUsS, aHANM3, CHHTE3, KiIacCH(pUKAIUsA, IEPHOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepus, SHEPTUsl, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSHHE BEIISCTBa, (PU3MUECKHUE BEIWYHMHBI M CIAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.



buonorusa: kneTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuHEpadbl, TOPHBIC MOPOJBI, TMOJE3HBIE HCKOMAeMble, TOTUIMBO,
peCypCHlI.

TexHoOrus:: XUMHUYECKAsT MPOMBIIUIEHHOCTb, METAJUIyprus, MNPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpPUANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
MPOMBIIIJIEHHOCTb, dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX MPEnaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4aronMMuUCs TpOrpaMMm  cpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METaNpeIMETHBIM U  TNpeaAMeTHbIM). HaydHO-MeTonuuYeckoil  OCHOBOW ISt
pa3paboTKM TUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OOIIEro
00pa3oBaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpenMeTra «XUMHUS» Ha YpPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

L[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAHULIMI 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBAaThCA B CBOEH
NEATEIBHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYLIUMH LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJU4Me MPABOCO3HAHUS HKOJOTMYECKON KYyJIbTYypbl M CIIOCOOHOCTU CTaBUTh
1[EeJIM U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JIOCTUTAlOTCA B
€AMHCTBE Yy4YeOHOW U BOCIUTATEIBHOM JNESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
uJeanamMu poOCCUHUCKOIo rPaskIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M T[paBWIaMHU TOBEACHHS, CHOCOOCTBYIOUIMMHU MpOLECcCaM  CaMOIIO3HAHMS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHUS HOpeaMeTa «XHUMHS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh OMbBITA TIO3HABATEIBHOW U TIPAKTUUECKON JEATEeIbHOCTU
oOy4Jaronuxcsi Mo peain3aluuy MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUSI 00YYAIONUMUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOS3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

NpeACTaBICHUs] O COIMAJbHBIX HOpPMax U TMpaBWIaX MEXIUNIYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETLHOCTH MPU CO3JaHUN yIeOHBIX
MPOEKTOB, PEIICHNN Y4eOHBIX M TIO3HABATEIBHBIX 3a/a4, BBHIITOJIHCHAN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TMPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3INYHbIX BUAOB YUEOHOU AESATEIbHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CThb pe3yJbTar
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUH U MOCIEAYIOIEM aHAIN3E
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUNA HTUX
MIOCTYTKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpa3a  JKHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpalleHusi C BEIIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIbHOCTH,

MOHMMAHUSl I[IEHHOCTHM TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HaHMs TIOCJICICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMITIETEHTHOCTH B y4eOHO-UCCIIEeI0BATENbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4aCTHE B PEIICHUM MPAKTHUYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCU pazIudHOro poja, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS TIPEAMETHBIX 3HAHUH 10 XUMUH;



YBOKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAJIbHOW  TPaCKTOPHH
oOpazoBanusi, Oyayiei mpodeccnn u peann3anui COOCTBEHHBIX )KU3HECHHBIX IIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsiaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHON CPEIBI;

OCO3HaHUS HEOOXOIMMOCTH MCTIOIB30BAHMS JTOCTHKCHUN XUMUU TSI PEIICHUS
BONPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCIIIUX BPE OKPYKArOLEl TPUPOTHON
cpene, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMUECKHE TMOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYPHI,
ONBITA AEATEIIBHOCTH 3KOJOTMYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeMUUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHUpPOBAaHUM PAIIMOHATLHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM I[EJTOCTHOTO
MPEJICTABICHUS] 00 OKpPYXaIoIIeM MHUPE Kak O €IMHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUH JJISI COBPEMEHHOM IMBUIIU3AIUH:
B €€ I'YMaHUCTUYECKOM HANpaBJICHHOCTU M BaXXHOW POJM B CO3JaHUU HOBOW Oa3bl
MaTepUAIbHOW KYJbTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUN YCIICITHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKOTO YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTH: TMOHUMAHUSA  CYIIHOCTA  METOJ0B
MO3HAHUS, HWCIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS SIBJICHUN OKPYXAIOIIETO0 MHpa U
MPOUCXOMSINUX B HEM W3MEHEHHH, yMEHHUsS JellaTh 00OCHOBAaHHBIC 3aKITIOYCHHS Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbI0 MOTYyYeHHUs JOCTOBEPHBIX
BBIBO/IOB;



CHIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKME 3HAHUSA IS
pelieHus npobyieM B peabHbIX JKU3HEHHBIX CUTYalIUsAX;

MHTEpEeca K MO3HAHUIO U UCCIIEA0BATENBCKON NEATENBHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEphIBHOMY  O0pa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3luyYHBIX cdepax mnpodeccuoHaIbHOM
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yiabTaThl OCBOSHUS Y4YeOHOro mpeamera «XuUMHS» Ha
YpOBHE CcpeaHeTo 0011ero 00pa3oBaHms BKIIOYAIOT:

3HAYNMEIC INIE: dbopmMupoBaHus MUPOBO33PEHUS 00yYaroIMXCs
MEXJIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC ITOHATHS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H CHenudUKy METOJ0B II03HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, PHEPrus, SBICHUE,
MPOIECC, CUCTEeMa, HAY4YHbIH (DAKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCleJOBaHNe, HAOIIOICHUE, U3MEPEHUE, IKCTIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIC Yy4ueOHbIEe JeHCTBHUS (ITO3HABaTENbHBIC, KOMMYHUKATHUBHBIC,
peryJIaThBHBIE), oOecrnieunBaromye GopMupoBaHrue (PYHKIIMOHAIBHOW TPaMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUHU 00yJaroIIuXCs;

CIIOCOOHOCTh 00YYarOIIUXCSl MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W yHUBEpPCAJbHBIC  y4YcOHBIC  JICHCTBUA B
[I03HABATEJIbHOU U COLMAJIBHON ITPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKalOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUIMU.

OBiaangenne YHHUBeEpPCATbHBIMHI yueOHbIMH MO3HABATEJbHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJu3UPOBaATh MPoOJieMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTNpENeNATh 1EMU JeATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C TOCTABJICHHBIMU 1EJISIMU;

HCTOJIb30BaTh IPH OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTEPHbIC TNPU3HAKKA TOHSITUH M YCTaHABIWBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOUIME TOHATHUS JJISI OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAHMS U KPUTEPHH JIUIS KJIACCHU(PUKAIIMU BEIIECTB U XUMHUCCKUX
pEaKLNil;



YCTAHABJIMBATh NPUYMHHO-CJIECACTBEHHbIC CBA3M  MEXKAY  HU3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXJEHUsS (MHAYKTUBHbIC, JCAYKTUBHBIC, IO
aHAJOTUH), BBIABISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MIPUMEHATh B IPOLIECCE NMO3HAHUSA, MCHOJIb3yEeMble B XMUMHH CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, NPEOOPa30BBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHIA
3HAK (CMMBOJI) 3JIEMEHTa, XUMUYecKas GopMyiia, ypaBHEHHUE XUMUYECKON peaKkuu —
OpU PEIICHUU YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbIE MOJCJbHBIC MPEACTABICHUS [IJISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB U XUMHYECKHUX
peaKiui;

(opMyIHpPOBATH LENH U 33]1a4¥ UCCIEAOBAHMS, UCIOJIb30BATh MOCTABIECHHBIE U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbl Uil (OPMHUPOBAHMS THUIOTE3bl MO TMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W MIPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATh 33 XOJOM
MpoLIECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
0000IIEHUSI U BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
NEeSATENbHOCTH, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METO/IOB pEUICHUs MPAKTHYECKUX 3a/]ad, MPUMEHEHUIO pa3JIMYHbIX METOOB
MTO3HAHUSL.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCSA B  Pa3IMYHBIX HUCTOYHUKAX HHPoOpMauu (Hay4HO-
MOMYJISipHAsk TUTEPATYpA XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE MTOCOOUS, pECYPChI
WuTepHeTra), aHanu3upoBaTh HWHGOOpPMALUIO  pPA3NMYHBIX BHJIOB H  (opMm
IIPEICTABIICHHS], KPUTHYECKHU OLIEHNBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTS;

dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TP TIOUCKE U
orbope wuHbOpMaIMK, HEOOXOAUMOM JJIsi  BBIIIOJIHEHHS  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCMOJIb30BaHUS  WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BRIOMPATh ONTUMAIBHYIO (JOpMY TpeIcTaBlIeHUsS HHPOpMaIUn
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);



MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XUMUYECKOM
uHpOpMalMel: NPUMEHATh MEXIpeaIMeTHble (PHU3MUYecKue U MaTeMaTUYEeCKHe)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPBl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaTJITHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€MbI B XOJ€ AHAIOra W/WiH
JMCKYCCHUH, BBICKA3bIBATh UJIeH, HOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMIPE3CHTAllMEe PE3yJbTaTOB II03HABATEIBHOU JESATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSTEIHHO WJIM COBMECTHO CO CBEPCTHHKAMH MPH BBIMOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTHUYECKOH paboThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajlu3aliui yueOHOro IpoeKkTa U (GopMyIupOBaTh BBIBOJBI 110
pe3ysibTaTaM IMPOBENEHHBIX MCCIEAOBAHUN IMyTEM COTJIACOBAHMS IMO3ULUN B XOJE
00Cy>XeHust 1 0OMEHa MHEHUSIMHU.

OBiageHne YHMBEPCAJbHBIMHU PEryJsiTHBHBIMH 1eCTBUSAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IM03HABATEIHHYIO
JESTeNIbHOCTh, Ompenensss €€ Lead M 3a7auyd, KOHTPOJIMpOBaTb U IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAJiaraéMblii  alrOpUTM JACUCTBUA  IIpU
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN €cMOCOO0 WX pemeHuss € Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMoOaHallu3a U
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHnuecKas XuMush» OTpa)karoT:

chOpMUPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B NTO3HAHUU SIBJICHUN MPUPOJIBI,
B (OpPMUPOBAaHMM MBIIUICHUSI W KYJbTYpbl JUYHOCTH, €€ (yHKIUMOHAIHHOU
IrPaMOTHOCTH, HEOOXOIUMOW JJIsi peUIeHHs] MPaKTUYECKUX 3a7ad M SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON Ccpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHMH,  KOTOpas  BKIIOYACT:
OCHOBOTIOJIArarolye MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, XWMHMYECKasl CBSA3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJIIpHAas Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKeNeT, (QYHKUHUOHANbHAs TpyMma, paaukal,



M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsijI, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPO 1
a30TCOJEpKAIINE COCIUHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC  COCIMHCHMS); TEOPUU H 3aKOHBI (TEOpHsl CTPOCHHUS
opranuveckux BemecTB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XHUMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIMe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(haKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYeHWH U O€30MacHOM
UCIOJIb30BAaHUU BAXKHEUIINX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JEeSITeTbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHATUMH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJH30BATh COOTBETCTBYIOIIWE ITOHSATHS TIPH
OTHMCAHWM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPTraHNYECKUX COCAMHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHON) Gpopmy
OpPTaHUYECKUX BEIIECTB M YPABHECHUN XUMUUYCCKUX PEAKIIMH, N3TOTABIMBATH MOCIN
MOJICKYJT OpPTaHWYECKUX BEMIECTB I WUTFOCTPAMM HMX XHMHYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIC)KHOCTh H3YYEHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COeAuHEHUM (YyIJIEBOAOPOABI, KHUCIOPOA M  a30TCOJEpiKaIIue
COCTMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAWMHCHHS), JaBaTh WM Ha3BaHUSA TIO
cuctematudyeckoir HomeHknatype (IUPAC), a Takxke mNpuUBOAUTH TpUBUAIHHBIC
Ha3BaHUS OTJCJIbHBIX OPraHUYECKUX BEMIECTB (PTUJICH, MPOMWICH, AalleTUJICH,
STUWICHTJUKOb, TIUIEPUH, (QeHOoJ, (opMallbIeTu ], areTalbIerua, MypaBbUHAS
KHUCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTE€apUHOBAsI KHUCJIOTA, TIIFOKO3a,
dbpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIWH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa ais 00BbSCHEHUS! 3aBUCUMOCTH CBOMWCTB
BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB,;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUECKUE
M XHUMHUYECKHE CBOMCTBA THUNUYHBIX TPEICTABUTENICH PA3IMYHBIX KIJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPONUJICH, alleTuIeH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOII,
areTanbAeTHl, MypaBbUHAs M YKCYCHAasl KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJUII0I03a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMU
YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpPMYJ;



c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaThb UCTOYHHUKHU YIIIEBOJAOPOIHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPA0OTKH;

cOPMUPOBAHHOCT YMEHHMM MPOBOAUTH BBIUMCICHHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTa
pEaKLMK [0 U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIIHH);

c(OpPMUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMON 3HaHUN 00 OCHOBHBIX METOAAX
HAy4YHOTI'O ITIO3HAHHUS, UCIIOJIB3YEMBIX B XUMUU IIPU U3yYECHHUH BEIIECTB U XUMHYECKHUX
ABJICHUH (HAOJII0EHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHMS JJI NPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHbIM OOOpYAOBAaHHMEM, a TakXKe IpaBwia oOOpalleHus c
BEILIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMU IO BBINOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh UM  BBIIOJHAT XUMUYECKUN
HKCIIEPUMEHT (TPEBpallleHUs OPraHUYECKUX BEILECTB IPU HArpeBaHUU, MOJyYCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHaTypauus OeJIKOB IIPH HarpEeBaHUM, IBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00OpyI0BaHUEM, MPEACTABIATH PE3yJIbTaThl XMMHUECKOIO SKCIEPUMEHTa B (opme
3allUCHU YpPaBHEHUN COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uHpopManMIO, TMOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
L[EJIECO00Pa3HOr0 TOBEACHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEISAX
COXpaHEHUs CBOEr0 3J0pOBbS U OKpYKaroUed NPUPOIHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBHUSI Ha >KUBBIE OPraHU3Mbl OMNPEIEIEHHBIX OPraHUYECKUX
BEIleCTB, MoHUMas cMbica mnokazatens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBLIEHUS U IPEIOTBPALICHHS UX BPEJHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

UIsE OOy4YaroIMXCSd C OTrPaHUYECHHBIMH BO3MOXKHOCTSMH 3I0pPOBbS: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BEUIECTB U
XUMHUYECKUX SBJICHUH;

UIA  CIenbIX W cHa0OBUAAIIMX OOydYarolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiins s 3amucu XMMHYECKUX

hopmyi.



11 KITACC

[IpeameTHbIE pe3yapTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4ecKass XUMHUs)
OTPAKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABICHUN: O  XHMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIA XMMUU B NIO3HAHUU SIBJIICHUN IIPUPOIBI,
B (OpPMUPOBAHMHU MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM AJis pEUICHHUs MPaKTUYECKUX 3a7ad M SKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;

BJIQJCHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAIONIAE TOHATHS (XMMHUYECKHI JJIEMEHT, aTroM, u3orom, s-, pP-, d-
ANIEKTPOHHBIE OpOWTANIM aTOMOB, HWOH, MOJEKYJIa, MOJb, MOJSPHBIA 00BEM,
BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAsA, METAJUIMYECKasi, BOAOPOJHAs), KpUCTAUINYECKash pemETKa,
TUINBI  XMMHMYECKUX  PEaKlMil, pacTBOp,  JJIEKTPOJUTBHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMUYECKON peakIMi, XUMUYECKOE pPAaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON qUCCOLMAlnY, iepuoandeckuil 3akoH J[. 1. MenaeneeBa, 3akoH
COXPAHEHUSI MAacChl BEIECTB, 3aKOH COXPAHEHMsI M IPEBpALICHUS SHEPrUU INpHU
XUMHUYECKUX  pEeaKUHusX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK  XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOIMYECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, IMOJIyYUEHUU W 0€30IacCHOM HCIOJIb30BAaHMM Ba)KHEWIINX HEOPraHMYECKHX
BELIECTB B ObITY U MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHbIE TPU3HAKU MOHITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUS MpPH
ONMKMCAHUU HEOPTAHMUYECKHUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHH HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaBlieHUs  (OopMyJl  BEIIECTB M  YpPaBHEHMH  XUMHUYECKHX  PEaKIIHi,
cuctematuyeckyto HoMeHknarypy (IUPAC) u TpuBHasibHblE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid Ta3, YIJEKUCHIbIA a3, aMMHUaK, TramiéHas
M3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(OPMUPOBAHHOCTh YMEHUN OMNPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DBJEMEHTOB B COEIUHEHUSX pa3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSA3U (KOBAJICHTHAsl, NOHHAs, METAJNIMYecKasi, BOJOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW pEHETKA KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJsIpHas,
VMOHHAs, METaJUIMYECKas), XapakTep cpeabl B BOAHBIX PAaCTBOPAX HEOPIaHMYECKHUX
COCJMHECHUI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh IPUHAJIC)KHOCTh HEOPTaHUYECKUX
BEILECTB MO HUX COCTaBY K OMNpPEACIEHHOMY KJACCy/Tpymie COeAMHEHHH (MpOCThie



BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEepHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICI NIEpUOANUEcKOro 3akona /1. U.
MenpeneeBa U JIEMOHCTPUPOBATH €T0 CHUCTEMATHU3UPYIONIYIO0, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB lleproguyeckoil cuCTeMbl XHUMHYECKUX
anemeHToB JI. M. MeHneneeBa, WCHONB3ysAd MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHYECKHUX DJEMEHTOB M HMX COEAMHEHUW MO MEepuoAaM M TpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

chOpPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (ONMUCHIBATH)  OOIIHE
XUMUYECKME  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEP)KIAATh CYLIECTBOBAHWE TE€HETHYECKOW CBSA3M MEXKIYy HEOPraHWYECKHUMH
BEILECTBAMH C IMOMOILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUM;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUIUPOBATh XUMHUYECKHUE PEAKIHH TI0
pa3IMYHBIM MpU3HAKaM (YUCITYy M COCTAaBY pEarupyrolluX BEIIECTB, TEIMIOBOMY
3p¢deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHMsI 3JIEMEHTOB, OOpaTHMOCTU
pEeaKlMH, yYaCTHIO KaTaau3aTropa);

c()OPMUPOBAHHOCTh YMEHHUH COCTABIISATh YPaBHEHUS PEAKLMA pas3IHYHbIX
TUIIOB, TOJIHBIE M COKPAIIEHHBbIE YpaBHEHUS PEAKLIHM MOHHOTO OOMEHA, YYHUThIBAs
YCIIOBHS, IIPX KOTOPBIX 3TU PEAKLUHU UAYT 1O KOHIIA;

cOPMUPOBAHHOCTh ~ YMEHUIl  MPOBOAUTH  pEaKLUWH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB PA3JIMYHBIX HEOPraHWMYECKUX BEUIECTB, pPaclO3HABATH
OMBITHBIM IMyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKphlBaThb  CYIIHOCTh  OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS AJIEKTPOHHOro OanaHca
ATUX PEAKLINN;

c(OPMHUPOBAHHOCTh YMEHUI OOBACHSITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
pEaKLMK OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEUIEHUSI XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naenctus (nmpunnui Jle [Hlatense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTb XUMHUYECKHE IPOLECCHI,
JeXalmuye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHHsS CEpHOW KHCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAy4YHbIX MPUHLHUINAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIECHUS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas J0Js1 BELIECTBA B PaCTBOPE», OOBEMHBIX OTHOUICHHUH T'a30B MPH
XUMUYECKUX PEaKlUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIECTBA, MAacCe€ WIM OOBEMY OAHOTO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peaknuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI
BEIIECTB, NPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOJATh TpaBHIa MOJb30BAHUS XUMHUYECKON
OoCy/Iol M Ja0OpaTOpPHBIM O0OpPYJOBAaHMEM, a TaK)Ke MpaBuja OOpalieHUs C
BEIIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMHU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh yYMEHUM IUJIAHUPOBATH U  BBIMOJHATh XUMHUUYCCKUU
AKCIEPUMEHT (paslioKeHHE TIEePOKCHAa BOJOpPOJa B MPHUCYTCTBUU KaTajau3aTopa,
ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA,
BIIUSIHUE PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIHH, PEaKIuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIE peakuuu Ha Ccyiabdar-, kapOOHAT- W XJIOPHU/I-
AHWOHBI, HA KAaTUOH aMMOHHS, PELICHHE JKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamibs»y 1 «Hemeramib) B COOTBETCTBUM € MPABHIIAMH TEXHUKHA 0€30MacHOCTU
npu oOpalleHuHd C BEHIECTBAMHU M JA0OPATOPHBIM O0OpPYJIOBAHUEM, MPEACTABIATH
pe3yabTaThl XUMHUYECKOTO  JKCIepuMeHTa B (GopMmMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii u (QopMyaupoBaTh BBIBOJALI Ha OCHOBE JTHX
pe3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKHM aAHAJU3UPOBATH XUMHYECKYIO
uH(pOpMaIUIO, TMOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaIu, UHTepHET U JpyTuXx);

c(hOpMHPOBAHHOCTH YMEHUU coOJI01aTh IpaBuia HKOJIOTHYECKHU
[[EJIECO00PA3HOTO TOBEJACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYXKAKOLIEW NPUPOJHOW Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS HA KUBBIE OPTaHU3MBI ONMPEIACIEHHBIX BEUIECTB, MTOHUMAs
cmpic  nokazatenss [IJIK, mosicHATh Ha mnpuMepax crnocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPEIHOIO BO3JCHUCTBUS HA OPTaHU3M 4YEJIOBEKA;

JUIsE OOy4YaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 370POBBS: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHUSI BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CJIETIBIX W CIHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCMOJb30BaTh
penbedHO-TOUCUHYIO cucTemMy oOo3HaueHmi JI. bpaitns mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
HaumeHnoBanme KoJsunyecTBo 4acos

Ne DJIeKTpOHHbIe (HM(POBHIe)
pa3iiejioB U TEM KonTpoJibHbie IIpakTH4eckue

n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpamMmbl padoThI padoThl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer
OpraHUYEeCKOU
xumuu. Teopust https://academy-

1.1 CTPOCHUS 3 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-
OPraHUYEeCKHUX 4e24-ac02-efb16fa49f6a
coenuHeHu A. M.
byrneposa

Hroro mo paszneny 3
Pa3nea 2. Yraesogopoasl
IIpenenbusie https://academy-

2.1 YTJI€BOJOPOABI — 2 0 0 content.apkpro.ru/lesson/258ddc06-
aITKaHbI ec23-473c-b3d7-ed82fcaddd02
Henpenensueie
YIJIEBOAOPO/IBI: https://academy-

2.2 aJIKCHBI, 6 0 1 content.apkpro.ru/lesson/4038171e-
alKaJICHBI, 4158-4bd1-ae98-18dc1cfh9399
AJIKUHBI
ADOMATHUCCKIE https://academy-

2.3 P 2 0 0 content.apkpro.ru/lesson/d86d7d00-
YTJIEBOJOPOIBI

d5b4-491d-aded-c3ddal9feef4
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

[Ipupoansie

24 HICTOTHHICH 3 1 https://lesson.edu.ru/04/10
YIJIEBOAOPOIOB U
uX mepepadoTKa
Hroro mo pazneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

https://academy-

3.1 Cnuptsl. @enon 3 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
AJLIEruaml.
KaDGOHOBLIC https://academy-

3.2 P 7 0 content.apkpro.ru/lesson/8664b319-
KHCIOTBL. 0ba3-4945-b076-cb7ae5858b90
CrnosxHble 3upsl

https://academy-
3.3 VYriaeBoasl 3 1 content.apkpro.ru/lesson/709ce43a-debh6-
4281-963b-01d2e212d4d0
Hroro mo pazneny 13

Pasnen 4. Azorcoaep:kamm

€ OPTaHNIECCKHE COCITUHCHUSA

AMUHEL https://academy-
4.1 AMHUHOKHCIIOTHI. 3 0 content.apkpro.ru/lesson/0c608a59-
Benku 4c69-4481-839e-9205f201b73e
Hroro no pasneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS

5.1

ITnacTmacchl.
Kayuyxu. Bonokna

2 0

https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3znesa 1. TeopeTuueckue 0OCHOBbI XUMHH

11

CtpoeHue aToMOB.
Ilepuonuueckuit
3aKOH U
Ilepuonuueckas
cucTemMa
XUMHYECKUX
anemenToB Jl. U.
MenaeneeBa

https://lesson.edu.ru/04/10

1.2

CrpoeHue BemiecTsa.
MHuoroo6pasue
BEIIECTB

https://lesson.edu.ru/04/10

1.3

XUMHYECKHUE
peakuuu

https://lesson.edu.ru/04/10

Hroro no pasneny

13

https://lesson.edu.ru/04/10

Pa3nea 2. Heopranuyeckasi Xumust

2.1

Meramibsl

6

https://lesson.edu.ru/04/10

2.2

Hemeramisl

https://lesson.edu.ru/04/10

2.3

CBs3b
HEOPTaHUYECKUX U
OpPraHHYECKUX
BEIIIECTB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Utoro no pazneny

17

https://lesson.edu.ru/04/10

Pa3gen 3. Xumusd 4 ;Ku3Hb

3.1 XUMHUSA ¥ KU3Hb 4 https://lesson.edu.ru/04/10
Hroro mo pasneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJlIeKTpOoHHbIe HH(pPoBbIe 00pa3oBaTelbHbIE Pecypch

[Ipenmet oprannyeckoit
XHUMUHU, €€
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

05.09.2023

https://academy-content.apkpro.ru/lesson/a9f3d191-5ele-4e24

Teopus crpoenus
OpraHNYeCKuX
coenuneHuit A. M.
bytneposa, eé
OCHOBHBIE TOJIOKEHHUS

12.09.2023

https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4¢5¢

[IpencraBnenue o
KJIacCU(UKaLUU
OpPraHWYECKUX BELIECTB.
Homenkinarypa
(cuctemaruyeckas) u
TpPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BELIECTB

19.09.2023

https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410

AnKaHEIL: cOCTaB U
CTPOCHUC,
TOMOJIOTHYECKHI pAn

26.09.2023

http://school-collection.edu.ru/catalog/search/?text=%E0%EB
context=all

MertaH u 3TaH —
MIPOCTEUILINE
MPEICTaBUTENHN ATKAHOB

03.10.2023

http://school-collection.edu.ru/catalog/search/?text=%E0%EB

context=all



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
http://school-collection.edu.ru/catalog/search/?text=ᬪᮻ%20context=all
http://school-collection.edu.ru/catalog/search/?text=ᬪᮻ%20context=all
http://school-collection.edu.ru/catalog/search/?text=ᬪᮻ%20context=all
http://school-collection.edu.ru/catalog/search/?text=ᬪᮻ%20context=all

ANKeHBI: cOCTaB U

http://school-collection.edu.ru/catalog/search/?text=%EQ0%EB

0 CTpOEHHE, CBOMCTBA 10.10.2023 | submit=%CDY%EO0%E9%F2%ES interface=catalog
OTHWJICH U IPOTIHIICH —

7 N Ie) http://school-collection.edu.ru/catalog/search/?text=%EQ0%EB
fpocTertin 17.10.2023 |  submit=%CDY%EQ%EI%F2%ES interface=catalog
MIPEICTaBUTENH aJIKEHOB
[TpakTryeckas padora

3 No 1. «ITonyyenue http://school-collection.edu.ru/catalog/search/?text=%E0%EB
STHJIEHA U U3yYEHHE €T0 24.10.2023 | submit=%CD%EQ0%E9%F2%ES8 interface=catalog
CBOWCTB»

Anxanuensl. byranuen-
1,3 u MmeTunOyraaueH- http://school-

9 1,3. Ilonyuenue 07.11.2023 collection.edu.ru/catalog/search/?text=%E0%EB%EAY%EQ%E
CHHTETHUYECKOIO o submit=%CD%E0%E9%F2%ES interface=catalog
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS, htto://school

o p://school-
10 FAOMOHOFH%CKHH PAA. 14.11.2023 collection.edu.ru/catalog/search/?text=%EQ0%EB%EAY%E0%E
HeTIeH = o submit=%CD%E0%E9%F2%E8 interface=catalog
IIPOCTENIIINHU
npeaACTaBUTCIIb AJIKUHOB
Beruucnenus no http://school-

11 YPAaBHEHUIO 91.11.2023 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%EQ%E
XHMHYECKON PEaKIuH T submit=%CD%EQ0%E9%F2%ES8 interface=catalog
ApeHbl: 0EH301 U http://school-

12 Tosryos1. Tokcn4HOCTh 98.11.2023 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%E0%E
apEHoB T submit=%CD%E0%E9%F2%ES8 interface=catalog

13 I'eneTnueckast cBsI3b http://school-

YTJIEBOAOPOIOB, 05.12.2023 | collection.edu.ru/catalog/search/?text=%EQ0%EB%EAY%EO%E



http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog

IIpUHaJJICKAIIUX K
Pa3JIMIHBIM KJIaCCaM

submit=%CD%EQ0%E9%F2%ES8 interface=catalog

14

[IpupoaHbIE UICTOYHUKHU
YTJIIEBONOPOIOB:
IIPUPOJHBIN Ia3 U
HOIYTHbIE HEPTSIHbIE

http://school-
collection.edu.ru/catalog/search/?text=%E0%EB%EA%EQ%E

rasbl, HC(bTB u 12.12.2023 submit=%CD%EQ0%E9%F2%ES8 interface=catalog
NPOAYKTHI €€

nepepadboTKu

[IpupoaHbie HCTOYHUKHT

yTII€BOIOPO/IOB:

IIPUPOJIHBIN ra3 u http://school-

15 MOITYTHBIE HEPTSIHBIE 10.12.2023 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%EQ%E
ra3el, He)Th U — submit=%CD%E0%E9%F2%ES8 interface=catalog
MPOAYKTHI €€
nepepadoTKu
KonTponbHas padota no http://school-

16 pasneny 96.12.2023 collection.edu.ru/catalog/search/?text=%EQ0%EB%EAY%EQ%E
«YTIeBOAOPOIBI» T submit=%CD%E0%E9%F2%ES8 interface=catalog
[Ipenenvubie htto:/ischool

) p://school-

17 OHHOATOMHRIC CITHPTEHL: 09.01.2024 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EA%EQ%E
METAHOI 1 9TaHOIL o submit=%CDY%E0%EI%F2%ES interface=catalog
Bonopoanas cBs3b
MHuoroaToMHbIE http://school-

18 CITUPTHI: STUIICHTIIUKOJIb 16.01.2024 collection.edu.ru/catalog/search/?text=%E0%EBY%EAY%EQ%E
Y TIIMIEPUH T submit=%CD%EQ0%E9%F2%ES8 interface=catalog

http://school-
o : .

19 CHOIL- CIPOCHTC collection.edu.ru/catalog/search/?text=%E0%EBY%EAY%EQ%E

MOJICKYJIBI, PU3UIECKUE 23.01.2024

submit=%CD%E0%E9%F2%ES8 interface=catalog



http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog

1 XUMHWYECKHUEC
CBOﬁCTBa, IIPUMEHCHUEC

AJBIEeTUIb: http://school-

20 dbopMmanbaerua u 30.01.2024 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%EOQ%E
aleTaIbIerun. AueTod o submit=%CD%E0%E9%F2%ES8 interface=catalog
OIHOOCHOBHEBIE htto://school

p://school-
eJie e ;

21 P g HIbHBL _ 06.02.2024 collection.edu.ru/catalog/search/?text=%E0%EBY%EA%EQ%E
KapOOHOBBIC KUCIIOTRL: ol submit=9CDY%E0%EI%F2%ES interface=catalog
MypaBbHUHAS U YKCyCHast
[IpakTuueckas padbota htto:/fschoal

. p://school-
Ne 2. «C )

22 «-BOHCTEA . 13.02.2024 collection.edu.ru/catalog/search/?text=%E0%EBY%EA%EQ%E
PacTBopa yKcycHon ol submit=9CDY%EO%EI%F2%ES interface=catalog
KHCJIOTBDY
CreapuHoBas u
OJICMHOBAs KHUCIIOTHI, http://school-

23 KaK MpPeICTaBUTEIN 20.02.2024 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%E0%E
BBICIINX KapOOHOBBIX R submit=%CD%EQ0%EI%F2%ES interface=catalog
KHCJIOT
Mpb11a Kak coju htt:/fschool
BBICIIUX KapOOHOBBIX OED.IISCh00 S.C 0%

24 90.02.2024 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%EQ%E
KHSHOT’ 11X MOTotee T submit=%CD%EQ0%EI%F2%ES interface=catalog
JEUCTBUE
CrnoxHble 3(upbl Kak
MIPOU3BOHBIC http://school-

25 KapOOHOBBIX KHCIIOT. 97 02.2024 collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%E0%E
I'maponns clokHBIX T submit=%CD%E0%E9%F2%ES8 interface=catalog
3¢upoB

26 Kupsl: ruaponus, http://school-



http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog

MIPUMEHEHHUE, 05.03.2024 | collection.edu.ru/catalog/search/?text=%EQ0%EBY%EAY%EQ%E
OHONIOTHYECKas POJTh submit=%CD%EQ0%EI%F2%ES interface=catalog
KHUPOB
VriaeBoasl: coCTaB,
KJIaccupuKamms
Baskiieiime httQ://s_chooI—
27 collection.edu.ru/catalog/search/?text=%E0%EBY%EA%EQ%E
TpEACTABITCIH. 12.03.2024 submit=%CD%EQ%EI%F2%ES interface=catalog
TIII0K03a, PpyKTO3a,
caxaposa
Kpaxman u nemronosa )
28 N — http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
19.03.2024 | 0800200¢9c¢10/75832/
IMOJIMMEPLI
KoHntposbHas pabota mo
pazneny .
29 T A — http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
02.04.2024 | 0800200c9c10/75832/
OpraHUYECKUe
COCIUHCHHUS»
30 AMUHBI: METUJIAMHH 1 http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
aHUJINH 09.04.2024 | 0800200c9c10/75832/
AMHWHOKHCIOTBI KaK
am(oTepHbIe
31 OpPraHUYECKUE http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
COEIMHEHHUS, UX 16.04.2024 | 0800200c9c10/75832/
OHOJIOrYECKOe
3Hauenwne. [lermrrumsl
benku xak npupoaHsie )
32 BEICOKOMOTEKYTPHBIE http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
23.04.2024 | 0800200¢9c10/75832/

COEIUHEHHUS



http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=ᬪᥨ殻%20submit=Π골%20interface=catalog
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/

33

OCHOBHBIE TOHATHUSA
XHAMUHN
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

30.04.2024

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
0800200c9c10/75832/

34

OcHOBHBIE METOBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHECHU.
[InmacTmaccel, KaydykH,
BOJIOKHA

14.05.2024

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11
0800200c9c¢10/75832/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

XUMAYECKAHN DJIEMEHT. ATOM.

DneKTpoHHAas KOH(GUTYpaIus
aTOMOB

05.09.2023

https://lesson.edu.ru/04/10

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

XUMHYECKHX 31eMeHTOoB JI. H.

MeHﬂeneeBa, HUX CBA3b C

COBPEMEHHOI Teopuel CTpOeHHS

aTOMOB

12.09.2023

https://lesson.edu.ru/04/10

3aKOHOMepHOCTI/I HU3MCHCHUA

CBOMCTB XMMHUYECKHUX DJIEMEHTOB
1 UX COCTUHEHUH I10 rpyimmnam nu

nepuoaam. 3HadeHue
NEPUOANYCCKOro 3aKoHa 1
CHUCTCMBI XUMHWYCCKUX

snemenToB .M. Menaeneena B

Pa3BUTHU HAYKHN

19.09.2023

https://lesson.edu.ru/04/10

Crpoenue BenecTna.
XuMHyeckas CBsi3b, €€ BUIDL;
MeXaHU3MBbl 00pa30BaHUs
KOBaJIEHTHOH CBSI3U.
Bonopoanas cBsa3b

26.09.2023

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BanmenTHOCTS.
DIIeKTPOOTPULIATEITILHOCTb.
Crenens okucieHus. BemniecTsa
MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

03.10.2023

https://lesson.edu.ru/04/10

[ToHsiTHE O MTUCTIEPCHBIX
cucteMax. MlcTuHHBIE U
KOJUIOUTHBIE PACTBOPBI.
MaccoBas 1ons BelecTsa B
pactBope

10.10.2023

https://lesson.edu.ru/04/10

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUUECKUX
coeuHeHn. [ 'eHeTnyeckas
CBSI3b HCOPTaHUYECCKUX BEIICCTB,
Pa3TUYHBIX KJIACCOB

17.10.2023

https://lesson.edu.ru/04/10

Knaccudukanust XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUU. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKusIx

24.10.2023

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumbie
peakuuy. XMMUYECKOE
paBHOBeECHE

07.11.2023

https://lesson.edu.ru/04/10

10

[TpakTiueckast pabora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTb XUMHUYECKOU

14.11.2023

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

pPEaKnum»

11

DNEeKTPOIUTHYECKAS
nuccounanud. [lonstue o
BOZIOpOAHOM Toka3aTene (pH)
pactBopa. Peakiiu HoHHOTO
obmena. ['maponus
OpPraHUYECKUX U
HEOPTaHMYECKUX BEIICCTB

21.11.2023

https://lesson.edu.ru/04/10

12

OKHUCIMTENIHLHO-
BOCCTAHOBHUTEIbHBIC PEAKIIHH.
[TonsiTue 006 AIEKTpOIIH3E
pacIiaBoB U PaCTBOPOB COJICH

28.11.2023

https://lesson.edu.ru/04/10

13

KonTponbhas pabota no paszueny
«Teopernyeckne OCHOBBI
XUMUH

05.12.2023

https://lesson.edu.ru/04/10

14

MeTtanibl, UX MOJOKEHNE B
Ilepuonnueckoi cucreme
XAMHUYECKUX 31eMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH
cTpoenust atoMoB. O6mIHe
¢duznyeckue cBOMCTBa METAIIIOB

12.12.2023

https://lesson.edu.ru/04/10

15

CruraBbl METaJIOB.
DIIEKTPOXUMUYECKHAN P
HaIPsKEHUH METaJNIOB

19.12.2023

https://lesson.edu.ru/04/10

16

XHUMHUYECKHE CBOMCTBA
BaXHEHMIINX METaJUIOB (HaTpHil,
KaJInuH, KaJIbIIUi, Mardum,
TIOMUHHK) U UX COCTMHECHUM

26.12.2023

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COEIUHEHUN

09.01.2024

https://lesson.edu.ru/04/10

18

XUMHYECKHE CBOMCTBA IIMHKA,
JKere3a M UX COSIUHEHUH

16.01.2024

https://lesson.edu.ru/04/10

19

[TpakTuyeckas padora Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3aza4 no reme «Meramib»"

23.01.2024

https://lesson.edu.ru/04/10

20

Hewmeranibl, ux nmosioxxeHue B
Ilepnonnueckon cucreme
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

30.01.2024

https://lesson.edu.ru/04/10

21

®dusnyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJJIOB (Ha mpuMepe
KHCII0po/a, cepsl, pocdopa u
yriepoja)

06.02.2024

https://lesson.edu.ru/04/10

22

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeTMHEHUU

13.02.2024

https://lesson.edu.ru/04/10

23

XuMHYecKre CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

20.02.2024

https://lesson.edu.ru/04/10

24

XUMHYECKHE CBOMCTBA
yriiepo/ia, KpEMHHUS U UX
COEeIMHEHUN

27.02.2024

https://lesson.edu.ru/04/10

25

[IprumeHeHne BaKHEUIINX
HEMETAIJI0B B UX COeTUHEHUHN

05.03.2024

https://lesson.edu.ru/04/10

26

O0001eHNEe U CUCTEMATU3ALIIS

12.03.2024

https://lesson.edu.ru/04/10
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3HaHuM 1Mo TeMe «HemeTaby.
Breraucienus no ypaBHEHUSIM
XUMUYECKUX PEaKIuid 1
TEPMOXUMHYECKUE PACUETHI

27

[TpakTueckas padota Ne 3.
«Permenune sKcrepuMeHTaIbHbIX
3agad4 mo teMme "HemeTtamanl"»

19.03.2024

https://lesson.edu.ru/04/10

28

KoHTposbHast pabota 1mo Temam
«Mertamiae» 1 «Hemeramis

02.04.2024

https://lesson.edu.ru/04/10

29

Heoprannueckue u
OpraHHYECKHUE KUCIOTHI.
Heopranunueckue u
OpraHUYeCKHUe OCHOBAHUS

09.04.2024

https://lesson.edu.ru/04/10

30

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHMYECKHUE COCTUHEHUS.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX U
OpPraHMYECKHX BEILECTB

16.04.2024

https://lesson.edu.ru/04/10

31

Ponb xuMum B o0ecnieueHUH
DKOJIOTMYECKON, JHEPTreTUYECKON
U MHIIEBOH OE30ITaCHOCTH,
Pa3BUTHHU MEIUITTHBI

23.04.2024

https://lesson.edu.ru/04/10

32

[TpencraBienust 06 0OmUX
HAYYHBIX TPUHIIUATIAX
MPOMBIIIJICHHOTO TTOTyYeHUs
Ba)KHEHIIINX BEIIECTB

30.04.2024

https://lesson.edu.ru/04/10

33

YenoBek B MUpE BEUIECTB U
MaTepUajoB

07.05.2024

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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34

Xumusa u 310POBEE YCIOBEKA

14.05.2024

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME

34



https://lesson.edu.ru/04/10




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIECTBO
«3narensctBo «IIpocBemenue»
Xummus, 10 xknace/ Pymsutuc '.E., ®enpaman @.I°., Akninoneproe 00111ecTBo

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
Xumusi(6a30BbIiypoBeHb ). Peanu3zaimst oOpa3oBaHus: METOAMYECKOE TOCOOUE NSt
yuurens / Kasepuna A. A., [lnuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. :

OI'BHY «MucTtutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:um.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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