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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpeHero obmiero oopazoBanus pazpabotaHa Ha ocHOBe deAepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3ysbTaTaM OCBOEHUS (efepabHON
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjiapctBeHHOM obpazoBatenbHoM ctanaapte COO, ¢ yuérom Konnenuu npenoaBanus ydeOHOTO npeaMeTa « XUuMUsh B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil denepannu, peaqu3yOlIUX OCHOBHbIE 00pa30BaTEIbHBIE MPOTPamMMBbl, U
OCHOBHBIX mnoJokeHur «Crparernn pasButus BocnuTanus B Poccmiickonn ®enmepanmn Ha nepuox no 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0B K pa3zpabOTKe MporpamMmbl IO XMMHHU, K ONPEAEICHUIO O0IIel cTpaTernu oOy4eHus, BOCOIUTaHUs U
pa3BUTHS, 00YUaIOIIUXCS CpecTBaMHU ydeOHOro mpenmera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenuds ®I'OC COO o B3auMOOOYCIOBIEHHOCTH UEJEH, COAEpKaHMs, pe3yJbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumunyeckoe 00pa3oBaHue, OJIy4aeMOo€e BbITYCKHUKaMH 0011e00pa30BaTeIbHON OpraHu3aluu, SBIsSETCS HEOTheMIEMON
4acThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIINM 3TANOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTHU IIEHHOCTH KACAIOTCS MO3HAHUS
3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOLIEH KyJIbTYphl YETOBEKA, a TAKXKE IKOJIOTMUYECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOJHON cpene. Peannsyercs xumuyeckoe oOpazoBaHHE OOyYarOLIMXCs Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUsl CPEACTBAMHU Y4YeOHOro mnpeaMera «XUMUS», COAEpPKAHME U MOCTPOCHHE KOTOPOTO
ONpe/ieNieHbl B MporpaMMe Mo XHMHUU € Y4€TOM creuupuKd HayKd XUMHUHM, €€ 3HAUeHHs B TO3HAHUM NPUPOILI U B
MaTepuaibHOU )KMU3HU OOLIECTBA, a TAKKE C YUETOM OOIIMX 1IeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UrpaeT O0cOoOYIO0 POJib B COBPEMEHHOW IIMBMIIM3AIMH, B CO3TaHHUU
HOBOM 0a3bpl MaTepuaIbHOU KyJIbTypbl. OHAa BHOCHUT CBOM BKJIaJ B POPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIIEM MUPE KaK O €IUHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe (GOopMUpyeTcs
B XMMHUHU Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOTO COCTAaBA OKPYKAIOIIErO0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aMMOAECHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMUSA CTajla HEOThEMIIEMOM YaCThI0 MUPOBOM KYJIBTYPHI,
HEOOXOJAMMBIM YCJIOBUEM YCIIEIIHOTO TPyJa M KU3HM KaXAoro wieHa obOuniectBa. CoOBpeMEHHas XUMHUS Kak Hayka
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30IMACHOCTH U OXPaHbI 370POBbSL.

B coorBercTBUUM ¢ 00IMMU LENSAMU U NPUHIMIIAMUA CPEIHEr0 OOIIEro 00pa30BaHUs COACpKAHUE MPEeaAMETa « XUMHUSD)
(10-11 xmaccel, 0a30BBIIi YpPOBCHb HW3y4YCHHS) OPHEHTHPOBAHO NPEUMYIIECTBCHHO HAa OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisioliuMy  IpeaMeTa «XuUMUs» SIBISIFOTCS  0a30Bble Kypchl — «Opranumyeckas xumus» u  «OOmas u
HEOpraHU4YecKass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUI [0 HEOPTaHMYECKOW XUMHUH (C BKIIOUYEHHMEM 3HAHWI U3 00IIed XUMuu) U opraHudeckoil xumuu. dopmupoBanue
JAHHOM CUCTEMBbI 3HAaHUI MPU U3YYEHHUH ITPeIMeTa 00€CTIeYnBAET BOBMOXHOCTh PACCMOTPEHHUS BCET0 MHOTO00pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUM XUMHUH.

Crtpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOLias 1 HeopraHudeckas XUMHUs» chOpMHUpPOBaHA B
nporpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3YUYEHHIO Y4eOHOro marepuana U oOyCIIOBIEHAa HMCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEAEIEHHBIX TEOPETUUECKHUX YPOBHX. Tak, B Kypce OpraHMuecKoil XMMUH BellleCTBa
paccMaTpUBAIOTC HA YPOBHE KIACCUYECKOM TEOPUM CTPOCHUS OPraHMYECKUMX COEAVMHEHUW, a TaKKe Ha YpPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BEIEeCTBax
JA0TCS B pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeIMHEHMH. B Kypce oprannueckoi XumMuu
MOJIy4aroT pa3BUTHE C(HOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs NEPBOHAYAJIBHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[Tox HOBBIM yTJIOM 3peHUS B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS pacCMaTpUBAETCS U3yUEHHBIN HA YPOBHE OCHOBHOTO
o0uiero o6pa3oBaHus TEOPETUUECKUI MaTepuai U (PaKTOJIOTHYECKUE CBEACHUS O BEIIECTBaX U XUMHUYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO011as 1 HeopraHuyeckass XuMus» o0ydarolUMCs IPEIOCTABIIETCS BOZMOKHOCTh OCO3HATh 3HAUECHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAO0JOTUYECKUX MO3UIUHN, TTy0Ke MOHATh UICTOPUUYECKOE U3MEHEHUE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKXKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTeKaHus nomnoyHsercs B kypcax 10 u 11 kimaccoB anemMeHTamMu
coliepKaHUsl, MUMEIOIIMMU KYJIbTYpOJOTHYECKUA U TPUKIATHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHUMAHHIO
B3aMMOCBSI3U XUMHU C IPYTUMU HayKaMU, pACKPBIBAIOT €€ pOJib B TO3HABATEIbHOM U IPAKTHUUECKOM IESTEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHHUS K IMPOIIECCY TBOPYECTBA B O0OJIACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMUH,
MIOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh WMH(OpPMAIMI0O U TPUMEHATh €€ JUIsl TMOMOJHEHUS 3HaHWM, PEHICHUS HHTEIUICKTYaJIbHBIX U
AKCIIEPUMEHTANILHBIX HMCCIIEIOBATEIbCKUX 3a7ad. B 1enom cojepkaHue ydeOHOTO mpeaMera «XHUMHsD JTaHHOTO YpPOBHS
M3YUYEHHS] OPUEHTUPOBAHO HA POPMHUPOBaHUE Y OOYYAIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI JIJIs MOHUMAaHUS (Pritocoekux
UJel, TaKUX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHUUYECKOTO U OPraHUYECKOTO MUPa, OOYCIOBICHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOCHHMEM, MO3HABAEMOCTh MPUPOIHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUM MEXKIY
HOBBIMH (DAKTaMU U TEOPETUUECKUMU MPEATOCHIIIKAMU, OCO3HAHUE POJIH XUMHUH B PEIICHUHU SKOJIOTUYECKUX MPOOIIEM, a TAKKE
po0JeM cOepekeHnsI FHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX TEXHOJOTUN U MAaTEPHAJIOB.

B nnane penieHus 3amad BOCIUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYYAIOUIUXCA MPUHATHIC TPOTpaMMON MO XUMUHU
MTOXO/IbI K OTIPEICIICHUIO COJICPKAHUSI U IOCTPOEHUS ITpeAMETa MpelycMaTprBatoT GOpMUPOBAHNE YHUBEPCATBHBIX YUeOHBIX
JICUCTBUN, MMEIONUX 0a30BO€ 3HAYCHHE JUIS PA3IMYHBIX BUAOB JEATEIHLHOCTH: PEIICHHS MpoOJsieM, MOWCKa, aHaau3a U
00paboTku mHbOPMAINK, HEOOXOIUMBIX NJisi MPUOOPETEHUs OMbITa MPAKTUYECKON M MCCIENOBATEIBLCKONU NIEATEILHOCTH,
3aHUMAIONIEN Ba)KHOE MECTO B O3HAHUM XUMUH.

B npakTtuke npenogaBaHus XMMUK Kak Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHusl, TaK U Ha YPOBHE CPEHEr0 OOIIEro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHME OCHOB XHUMUYECKOM HAyKW Kak o00JiacTtu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOUN AEATETbHOCTH YEJI0BEKa U KaK OJJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.
C MeToan4ecKoi TOYKU 3peHUs TaKOW MOAXO0 K ONPECICHUIO 1IeJIe U3yueHus MpeAMeTa sIBJISETCS BIIOJIHE ONPaBIaHHBIM.



CoryacHO JaHHOM TOYKE 3pEHUS IVIABHBIMM LESIMU U3Y4YEeHHs IpeameTa « Xumus» Ha 06azoBoMm ypoBHe (10 —11 ki)
ABIISIIOTCS:

e (opMHpOBaHHE CUCTEMBI XMMUUYECKUX 3HAHUM KaK Ba)KHEUIIEH COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA,
B OCHOBE KOTOPOM JIeXkKAT KIIFOUEBbIE IOHATHUSA, (PyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH, OCBOECHHUE A3bIKa HAYyKH,
YCBOEHUE M TOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOrO XapakTepa, O3HAKOMIIEHHE C
UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U pa3BUTUE MPEACTABICHUN O HAyYHBIX METOJAX IO3HAHMS BELIECTB M XUMHUYECKHX PpEaKIUH,
HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ TOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHI M CHOCOOOB JEATEIbHOCTH, CBSA3aHHBIX C HAONIOJACHHUEM M OOBSCHEHHUEM XHMHYECKOTO
AKCIIEPUMEHTA, COOTIOJIEHHEM MPaBUi 0€30MIaCHOTO OOpaIlIeHUs C BEIIECTBAMM.

Hapsiny ¢ atuM, coziepkaresibHas XapakTEpUCTHKA LIeJIeH U 3a/1a4 U3yYEHHUs [TPEAMETA B IPOrpaMMe 110 XUMHUH YyTOYHEHA
U CKOpPPEKTHpPOBaHa B COOTBETCTBUHM C HOBBIMH NMPHOPUTETAMU B CUCTEME cpeaHero oOumiero oodpazoBanusi. CeronHs B
MPENoJIaBaHUM XMMUU B OOJIbILIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJlep KaHusl OOy4eHHs,
OpPUEHTHUPOBAHHOW HA MOATOTOBKY BBIYCKHUKA O0IIE00pa30oBaTENbHOM OpraHu3aliy, BIAICIOIEro He HabopoM 3HaHUi, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHUSIMU aKTUBHOTO MOJYYEHHsS 3HAHUN M NMPUMEHEHHUS UX B
peanbHOM KU3HM JUJISl pEIICHUS MPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3yueHuu npeameTa « XUMUs JOMUHUPYIOIIee 3HaUeHHE MTPUOOPETatoT Takue 1eNId U 33/1a4H, Kak:

aganTaius o0yJarmuxcs K yCIOBUsAM JUHAMUYHO Pa3BUBAIOLIETOCA MUPa, (POPMUPOBAHKNE UHTEIUIEKTYAJIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYALMSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dopMupoBaHre y 00y4JaroIUXCsl KJIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIMH ), HIMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUIS Pa3IMYHBIX BUJIOB JEATEIBbHOCTU: pelIeHUs Mpo0ieM, NoUcKa, aHanu3a U o0paboTKu MHPOpMAIMK, HEOOXOIUMBIX IS
IpUOOPETEHMS OMbITA AESITEIbHOCTH, KOTOpask 3aHUMAeT BA)KHOE MECTO B TIO3HAHUM XUMUHU, a TAKXKE JJIs OLIEHKHU C MO3ULUIl
HKOJIOTMUYECKOI 0€30I1aCHOCTU XapaKTepa BIMSHUS BEIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHU3M YeJIOBEKa U IPUPOIHYIO

cpeay,



pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00yUJaromuXcsi: CIOCOOHOCTH
CaMOCTOSTEIILHO MPUOOPETaTh HOBHIC 3HAHUS MO0 XMMHUU B COOTBETCTBHH C KU3HCHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BATh
COBpPEMEHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHH I TOMCKA W aHaluW3a Y4eOHOW W HAayIHO-TIONMYJSIpHOW WH(OpMaIun
XUMHYECKOTO COJICPIKAHUS;

dbopMHUpOoBaHWEe UM PAa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HaOI01aTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MPU IUIAHUPOBAHUU U MPOBEIACHUU
XUMHUYIECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y 00yJaromuXxcs YO IEHHOCTH B TYMAaHHCTHUECKONW HAIIPaBJICHHOCTH XUMUH, €€ BAXKHON POJIH B PEIICHUHN
rJI00QNBHBIX TMPOOJEM PAlMOHAIBHOTO MPUPOAOIOIH30BAHUSA, TMOMOTHEHUS SHEPIeTUUYECKUX PECYPCOB U COXPAHCHHUS
MIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEPEeKHOrO OTHOIICHUS K MPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe
MPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MMOTYUYSHHBIX 3HAHWUHN JIJIS IPUHSATHS TPAMOTHBIX PEIICHUHN B CHUTYAIIUsIX, CBSI3aHHBIX C
XUMUYCCKUMU SBIICHUSIMH.

B ydeGHOM mmaHe cpemHero o0miero oopa3oBaHus MpeaMeT « XUMHS) 0a30BOTO YPOBHS BXOIUT B COCTAB MPEAMETHOM
obnactu «EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

OO6111ee yncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO O0IIEro 00pa3oBaHMsl, COCTABIISIET
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Heento).

COJIEP)KXAHUE OBYUEHUSA

10 KITACC
OPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

IIpenMeTr opraHM4ecKoM XUMHUHN: €€ BOSHUKHOBEHNE, PA3BUTUE Y 3HAYEHUE B IIOJIYYEHUN HOBBIX BEIIECTB U MATEPHUAJIOB.
Teopust ctpoenus opranmueckux coeauHeHuit A. M. BbytnepoBa, e€ ocHoOBHble mosokeHUsA. CTPyKTypHBIE (OPMYIIBI
OpPraHUYECKUX BEIIECTB. | OMOIOTHS, N30MEpHsl. XMMHUUYECKasl CBA3b B OPTaHUYECKUX COCUHEHUIX — OAMHAPHBIE U KPATHBIE
CBA3U.



[IpencraBnenne o KilacCUpUKALMKM OpraHUYECKHX BemiecTB. HoMmeHknaTypa OpraHM4ecKMX COEJUHEHMH
(cucremaTuyeckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIACCOB OPraHWYECKHUX BEILECTB.

OKCNepUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAICHHI: O3HAKOMJIEHHWE C OOpa3laMH OpraHUYECKUX
BEIIECTB U MaTepuajaMd Ha HUX OCHOBE, MOJEIUPOBAHHME MOJIEKYJ] OPraHMYECKHX BEIIECTB, HAOJIOJEHHWE U OIHCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMpPH HArpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHHUE U
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUH psif. MeTaH 1 3TaH — NPOCTEUIINE MPEACTABUTENH AJIKAHOB: (PU3NYECKUE
Y XUMUYECKUE CBOMCTBA (peaklMK 3aMELLEHUS U TOPEHUSs ), HAXOXKACHHUE B IPUPOJIE, TIOTYyUYECHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUNA pAd. DTWIEH WU NPONWIEH — MPOCTEUIINE NMPEACTABUTENHN AJIKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (pE€akuuMu TUIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATALMU, OKHUCICHHUS H
MOJIMMEPHU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u wmetunOyraguen-1,3: cTpoeHue, BaXKHEUIIME XWMHUYECKHE CBOMCTBa (peakiius
nosmMepu3anum). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTUYECKUH psiAl. ALIETUIIEH — NPOCTEHIINI peCTaBUTENb AIKUHOB!
COCTaB, CTPOEHUE, (PU3NYECKHUE U XMMUYECKHE CBOMCTBA (peaKMu THIPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApATALIMH, TOPEHNUS),
MTOJIyYEHHE U IPUMEHEHHE.

Apensl. benson: cocras, cTpoenue, pu3nYecKue U XMMUYECKHUE CBOWCTBA (peaKklyy raJoreHUpOBaHMUsI 1 HUTPOBAHUSA),
MOJyuYeHUe U pUMEHEeHUue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoucmsea (peakyuu 2aio2eHupo8anus u
HUMpoOBaHus), nonyuenue u npumeHenue. TOKCHYHOCTh apeHOB. ['‘eHeTmyeckas CBA3b MEXIy YIJIEBOJOPOaMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOI0B. [Ipupoansiii ra3 u nonytHsle HedTAHbIE Ta3bl. HedTh 1 e€ npoucxoxaeHue.
CriocoOb1 mepepaboTKu He(TU: TEeperoHKa, KPeKUHT (TEPMUUECKHM, KaTanuTuyeckuit), muponus. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIH yroib U MpOayKThl €ro nepepaboTKu.



DKCIepUMEHTAIbHBIE METObI M3YUYEHHUS BEIIECTB U X MIPEBPALLEHUI: O3HAKOMIIEHHUE C 00pa3laMy IIaCTMAcCC, KayuyKOB
U pe3uHsbl, koyuekuun «Hedtb» n «YT0mam», MogenpoBaHne MOJIEKYJT YTIIEBOAOPOI0B U rajJOreHOMIPOU3BOIHBIX, TPOBEICHUE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Bbruncnenus no ypaBHEHUIO XMMHUUECKON peakluu (Macchbl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEILIECTBA UM MPOIyKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHbIe OJTHOATOMHBIE COUPTHL. METAHOJ U 3TAHOJI: CTPOCHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (PEAKLUU C
aKTUBHBIMHM METaJUIaMHU, TaJIOT€HOBOJOPO/IaMHU, TOPEHUE), MpuMeHeHne. BoopoiHbIe CBsI3U MEXy MOJIEKYJaMU CIUPTOB.
JleficTBUE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaroMHble CHHUPTHI. ODTWICHIJIMKOJIb M TJIUIEPUH: CTPOEHUE, (PU3NYECKHME M XHUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO LIETOYHBIMU METAJUIAMH, KaueCTBEHHAs! pEaKIsl HA MHOTOATOMHbBIE CIIUPTHI). JlelicTBHEe Ha OpraHu3M
yenoBeka. [[puMeHenue riauiepuHa U STUICHTITUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, PU3HUECKUE U XUMHUUYECKHe cBoicTBa. TokcnuHOCTh (henona. [Ipumenenue dhenona.

Anpaerunbl U xkemonwvl. DopManbIeTHI, alleTaIbICTHA: CTPOCHHUE, (PU3NUYECKHE U XMMUYECKHE CBOMCTBA (pEaKInu
OKHCJICHHS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUHN ), TTIOJTYUYCHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeNe/ibHbIe KapOOHOBBIE KHUCJIOTHI. MypaBbUHAs W YKCYCHasi KUCJOTBI: CTpoeHHE, (U3UYECKHUE U
XUMUYECKHE CBOMCTBa (CBOMCTBA, OOIIME MJis Kilacca KHCIOT, peakmus 3Tepudukaiuu), mojydyeHue W TpPUMEHEHUE.
CrteapuHOBasi M OJICMHOBASI KUCIIOTHI KaK MPEICTABUTENH BBICIIIMX KAPOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIIUX KApOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxuble >(pUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxkHbix ddupoB. Xupel. ['maponus xupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.

VYTieBobl: cocTaB, KiaccuduKaIus yriieBooB (MOHO-, TU- U TTOJIMCaxapuabl). [ JTI0K03a — MPOCTEUIIINN MOHOCAXapH/L;:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NYCCKUE W XMMHUYSCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJICHME aMMHUA4YHBbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPUPO/IE,
npyUMeHeHue, Ouosnorudeckas poib. @orocunTe3. OpykTo3a Kak U30MEP IIIHOKO3bI.



Kpaxman u nesmiono3a kak npupojHbie noauMepsl. CTpoeHre KpaxMaia U LeuTtoio3bl. OU3ndeckue 1 XMMHUYECKUe
CBOMCTBa Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs! PEaKIIHsI C HOJIOM).

DOKCNepUMEHTAIbHBIE METOJbI HM3YYCHHS BEIICCTB W WX TMPEBpAICHUN: MPOBEIACHUE, HAOIIOACHHUE W OIMCAHUE
JIEMOHCTPALIUOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcugoMm meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3auMOIeicTBUE IHIlepuHa ¢ Tuipokcuaom meau(ll)), anpaerunos (okucieHue
aMMHUa4YHBIM pacTtBopoM okcuaa cepedpa(l) u rugpokcuaom menu(ll), B3aumoaeicTBue Kpaxmaia ¢ MOJOM), MPOBEICHUE
MPAKTUUECKON pabOThI: CBOWCTBA PacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluucienus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOIYKTOB PEAKIIUH).

A3zoTcoeprKale OpraHn4eckiue COeAMHEHNUS.

AMMHOKHCIIOTHI Kak aM(OTEpHBIC OpTaHUYecKue coennHeHns. Ou3ndeckne u XUMHIECKHEe CBOMCTBA aMHHOKHCIIOT (Ha
npuMepe TuiuHa). bruomornyeckoe 3HaUeHNEe aMUHOKHUCITOT. [lenTuabr.

benku kak mpupogHbIe BRICOKOMOJCKYJISAPHbIE coenuHeHus. [lepBuuHas, BTOpUYHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OCIIKOB: TUAPOJIN3, ACHATYpaIusi, KaueCTBEHHbIE PEAKIIUU Ha OCIKH.

DKCNepUMEHTAIBHBIC METOIBI U3YUYCHHS BEIIECTB U WX TPEBpAIleHUI: HAOMIOACHUE M OMMCAHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypaIvs OCIIKOB NP HarpeBaHUH, [IBETHBIC PEAKIIMK OCITKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUS

OcHOBHBIC TIOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3AINHN, CPEeAHssT MOJeKysipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJCKYJSAPHBIX COCIMHEHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

DKCIEepUMEHTAIBHBIE METOJbI M3YYCHHS BEIICCTB M WX IPEBPAICHUI: O3HAaKOMIICHHE C o0OpaslmamMu TMPHUPOIAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zarusi MeXNpeIMETHBIX CBA3€H TpPH HM3ydeHWH OpraHudeckoi xumMuu B 10 Kiacce OCYIIECTBISACTCS Uepe3
WCITOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W MOHSATUN, SBISIOMUXCS CUCTEMHBIMH IS OTICITHHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHbIC MOHSTHUS: SIBJIICHHE, HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHallu3, CHUHTE3,
KJaccuukanus, nepuoIMYHOCTh, HAOTIO/IEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPTeTUUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, PU3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorus: knetka, opraausm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTHUSCKH aKTUBHBIC BEIIECCTBA
(Oenku, yraeBobl, KUPHI, HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonOTHA: THWIIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHWSA, MOIOIINE CPEICTBA, JICKAPCTBCHHBIE W
KOCMETHUYECKHE MperapaThl, MaTepPHaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHUM dJIeMEHT. ATOM. Sapo atroMa, M30TOMbl. DJIEKTPOHHAs 000JI0UKa. JHEPreTUUECKUE YPOBHHU, IMOTyPOBHHU.
ATtomHBIE opOuTanu, S-, P-, d- snementsl. OCOOCHHOCTH paclpeAeIeHusT SIEKTPOHOB IO OPOUTAISIM B aTOMax JJEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PUTYpaIIHsi aTOMOB.

[Tepnoanueckuii 3akoH u I[lepuognueckas cucrema xumudeckux sineMeHToB [[. Y. MenaeneeBa. CBsi3b IEpUOIUUECKOTO
3akoHa U Ileproanyeckor cucTemMbl Xumuueckux 3yeMeHToB 1. 1. MenneneeBa ¢ COBpEMEHHON TEOPUEU CTPOECHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIIECTB MO TPyIIaM
U niepuogaM. 3Ha4eHUE MEPUOANIECKOrO 3aKOHA B Pa3BUTUU HAYKHU.



CrpoeHue BeniecTBa. XUMHUECKas CBsI3b. BUlbl XUMUYeCcKoil cBs3U (KOBaJEHTHAs HEIMOJIApHAs U NOJIsIpHAasi, HOHHas,
MeTalnyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM XUMHUYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBI).
Bonoponanas cBsi3b. BaeHTHOCTE. DIeKTpoOTpUIIaTeNbHOCTh. CTeneHb OKuciaeHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTBA. [HIbI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIINYECKON PEIETKH.

[ToHATHE O IUCIIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPLI. MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanusa HeopraHnyeckux coenuHeHuil. HomeHkiaTypa HeopraHudeckux BellecTB. ['eHeTumueckass CBA3b
HEOPTaHUYECKHUX BEIIECTB, IPUHALIEKAIIMNX K PA3TUYHBIM KJIACCaAM.

Xumnyeckas peakuus. Knaccuduxanuss XuMHUYECKMX peaklMid B HEOPTaHMYECKOW M OPraHM4ecKOoW XMMHHU. 3aKOH
COXPAaHEHMS MAaCChl BEILIECTB, 3aKOH COXPAHEHUs U NIPEBPALCHUS DQHEPTUHU IIPU XUMUUYECKUX PEAKLIHIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTumble peakiu. XHWMHUYECKOE pPaBHOBECHE.
@akTOpBI, BIUAIOIINE HA COCTOSIHUE XUMUYECKOTo paBHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas nuccouuanusa. CuiibHble U ciiadble 37eKTpoauThl. Cpena BOJHBIX PAacTBOPOB BEIIECTB: KUCTAaf,
HEUTpabHasi, MIEJIOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKcnepruMeHTAIbHbIE METO/IbI U3YUYEHHMS BEILIECTB U UX MPEBpAIeHU: [eMoHcTpauus Tadbnun «Ilepuonnueckas cucrema
xumuyeckux sneMmentoB JI. V1. MenneneeBa», uzydeHue Mojeneil KpUCTAUIMUECKUX PEMIETOK, HAOIIOJEHUE U ONHCaHHUe
JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OMNBITOB (pa3joKEHUE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTajau3aTopa,
OTIpe/IeNIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOILBIO YHUBEPCATHHOIO HHANKATOPA, PEAKIIMH HOHHOTO 00MEHa), MPOBEICHNE
MpaKTUUECKON paboThl « BiusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIum».

PacuéTnrble 3amaun.

Pacyétel 10 ypaBHEHHSAM XUMUYECKUX PEAKLIMM, B TOM YUCIIE TEPMOXUMHUUYECKUE PACUYETHI, PACUETHI C UCIIOJIb30BAHUEM
IIOHATHS «MAaCCOBas 10JIS BEILIECTBAY.

Heopranuyeckasi xumms



Hemerannel. Ilonoxxenune HemetamioB B llepuomumueckont cucreme xumudeckux siemeHToB . M. Menneneea u
OCOOCHHOCTH CTpOeHUsI aTOMOB. Du3nueckue CBOKWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAIOB (HAa MPUMEpPE KUCIOPOa,
cepsl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa Ba)KHEHIIIUX HEMETA/UIOB (TajlOT€HOB, cephbl, a3oTa, docdopa, yriepojsa U KpeMHHS) U HX
COCIMHEHUN (OKCUI0B, KUCIOPOACOACPKAIIUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUN).

[IpyuMeHeHnEe BaXXKHENIIINX HEMETAJIOB U KX COCIUHECHUM.

Meramisl. [lonoxenne metamwioB B [lepuoandeckoil cucreMe xumuueckux anemeHToB J1. . Menaeneea. OcobeHHOCTH
CTPOCHHSI DJICKTPOHHBIX OOO0JOYEK aToMOB MeTaioB. OO0mme ¢usndeckue cBoicTBa MeTauioB. CIulaBbl METaJlIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSHKEHUN METAJIJIOB.

XUMHUYECKHE CBOMCTBA BaXHEHUIIMX META/UIOB (HATPUM, KaJIUM, KaJIbIIUH, MarHui, aJlOMUHUN, ITUHK, XPOM, XKeJe30,
Me€JIb) U UX COCIUHCHUM.

OO61rue crocoObl MoayueHus: MeTauioB. [[pumeHeHne MeTamioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YUYECHUS BEIIECTB U MX MPEBPALICHHUIN: U3YUYECHHUE KOJUICKIIMU «MeTalbl U CIUIaBbI»,
00pa3IoB HEMETAJIIOB, PEIICHNE IKCIIEPUMEHTAIBHBIX 33/1a4, HAOJIFOCHNE M OITMCAHKUE JIEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX
ONBITOB (B3aMMOJEHCTBHE THAPOKCH]IA ATFOMUHUS C PACTBOPAMU KUCJIOT M IIEJI0Y€H, KaYECTBEHHbIC PEAKIIMM HA KaTHOHBI
METAJLJIOB).

PacuéTnrble 3amaun.

Pacuétel Macchl BemecTBa win 00bEMa Ta30B MO MU3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCce€ WM 00BEMY OHOTO W3
YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacu€Thl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OJHO W3
BEIIECTB UMEET MTPUMECH.

XHUMHS U )KU3Hb

Ponp xumum B oO0ecreueHHHM SKOJOTHMYECKOW, PHEPreTMUeCKOM M THUIEBOW O€30MacHOCTU, PA3BUTHU MEIAMUIUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEMIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBnenus 00 oOUUX HAYYHBIX TPUHIIUIAX TPOMBIIIICHHOTO IMOTYYEHHUS BAXKHEUIITUX BEIICCTR.

UenoBek B MUpE BEHIECTB M MaTEpPUAJIOB: BAXKHEHIINE CTPOUTENIbHBIE MaTE€pUANIbl, KOHCTPYKIIMOHHBIE MaTE€pUAIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalibl 1)1 JIEKTPOHUKH, HAHOMATEepUAJIbl, OpraHUYECKUEe U MUHEPAJIbHbIC YI00pEHUS.



XuMusi M 370pOBbE 4YEJOBEKA: IpaBUia HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIpPENapaToB, IpaBWiia 0O€30MacHOro
WCIIOJIb30BaHUS MTPENApaToB OBITOBOM XMMHH B IIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU M3YYEHHM OOIeN M HeopraHuyeckoil xumuu B 11 Kitacce ocyliecTBisieTcs
yepes3 UCI0JIb30BaHKUE KaK 00X €CTECTBEHHO-HAYYHbBIX IIOHATUHN, TaK U MOHATHH, SIBJISIFOIIUXCS CUCTEMHBIMU [Tl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAYYHBIN (DaKT, TUNOTE3a, 3aKOH, TEOPHUs, aHAJIU3, CUHTE3, KIacCU(pUKaLKs,
MEPUOIMYHOCTD, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, UBMEPEHHUE, SBJICHHE.

@duznka: MaTepus, 3HEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJHMOAKTUBHOCTh, MOJEKYJIA,
HHEPreTUUECKUN YPOBEHb, BELIECTBO, TEN0, 00BEM, arperaTHOE COCTOSHUE BEILECTBA, (PU3NUECKUE BEIUUMHBI U €IMHULBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, Ouocdepa, MakKpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEILECTB B
OpraHu3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHOonorus: XUMHYECKas MNPOMBIIUIEHHOCTb, METAJUIYpIUs, IPOU3BOACTBO  CTPOMUTENIBHBIX  MAaTEPHUAJIOB,
CEJIbCKOXO3SIMCTBEHHOE MPOU3BOICTBO, MUIIEBAs MPOMBILIIEHHOCTD, (apMalieBTUUYECKasi MPOMBILIIEHHOCTb, TPOU3BOCTBO
KOCMETUYECKHX IMpernaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX  MaTEpHUANIOB, DJEKTPOHHAS  IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.

IIJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHWU HA BA3OBOM YPOBHE CPE/IHEI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMSI OOYYArOIIMMHCSA IMPOTPaMM CPEIHEro oOIIero
oOpa3oBaHMsl (JMYHOCTHBIM, METAlpeIMETHbIM W TNpeaMeTHbIM). HayuHo-meToaumueckoi OCHOBOM s pa3paboTKu



IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOTPaMM CpeaHero oOIiero oOpa3oBaHUs SBISETCS CUCTEMHO-AESITEIHHOCTHBIN
MOJXO0/I.

B cooTBeTCTBUU C CUCTEMHO-JEATEIIBHOCTHBIM MOJIX0JIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaAMeTa
«XuMHUsI» Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus BhIACICHBI CISIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOITUMHUCS POCCHMCKOM TPaXIAHCKOHW HMIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CAMOOIIPEICIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[eJICHANPABJICHHOE PAa3BUTHUE BHYTPEHHUX YOEKJICHHM JIMYHOCTHM HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M UCTOPUUYECKHUX
Tpaauiuii 0a30BOM HAYKW XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIIMXCs PYKOBOJCTBOBATBHCS B CBOCH JCATEILHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYITUMH 1IEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIMuue MPaBOCO3HAHUS SKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTABUTH 1IEJU U CTPOUTH )KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUs» JIOCTUTAIOTCS B €IWHCTBE Y4e€OHOMW W BOCHUTATEIIHHOM
JESITEILHOCTU B COOTBETCTBMM C TYMAaHHUCTUYECKHMMH, COLMOKYJIBTYPHBIMU, JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH U
ujeajaMi POCCHMCKOTO TPa)XJaHCKOro oOOImecTBa, IPUHATHIMH B OOIIECTBE HOpPMaMHW M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMHU MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIINXCS.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS TpeaMeTa «XUMHUS» OTPaKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHLHON U
MPAKTUYECKON JEATEIHHOCTHA 00YJAIONTUXCS TI0 Pea3aIlii IPUHSITHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHMS O0YYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAaB M 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY W MTPABOTIOPSIKY;

MpeACTaBICHUSI O COIMAIIBHBIX HOpMaX M MpaBuiaX MEXJIMYHOCTHBIX OTHOIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JACSATEILHOCTH NPH CO3JAaHUU Y4YEOHBIX IMPOEKTOB, PEIICHWU Y4YEeOHBIX U
MO3HABATEbHBIX 3a]1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBbI, HAMEPEHUS, JIOTUKY U ApTYMEHTHI IPYTUX MPY AaHAIN3E PA3JIMYHbIX BUIOB
y4eOHOM JIeSITEIHbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUA:



[IEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAyYHOMY HACJIEIMI0 OT€UYECTBEHHOU XUMUU;

YBaXXEHUS K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHHS TOTO, YTO
JOCTHKECHHSI HaAyKU €CTh PE3yNbTaT JIUTENbHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO
TpyJla y4EHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJIYYEHUH U MTOCIEAYIOIEM aHaIn3e HH(OpMALUK O EPETOBBIX JOCTUKEHHIX
COBPEMEHHOW OTECYECTBCHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYal[MH, CBS3aHHBIE C XMMHYECKUMHU SIBICHUSIMM, U IPUHUMATh OCO3HAHHBIC PEILEHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) dpopMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 310pOBOTO M 0€30MacHOro oOpas3a >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOmo/iIeHns TpaBui O€30MacHOro OOpalleHusi C BEUleCTBaMU B ObITY, MOBCEIHEBHOW >XM3HU U B TPYAOBOU
NEeSTENbHOCTH;

MOHMMAaHUS LICHHOCTH MPaBUJI HHAUBHUIYAIbHOTO U KOJUIEKTUBHOT'O 0€3011aCHOTO MOBEACHHSI B CUTYaLIUSX, YTPOKAIOIINX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHUs NOCEACTBUIA U HEMPUATHUS BPEAHBIX MPUBBIYEK (YITOTPEOJICHUS alIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATENIbCKOM JESTeNIbHOCTH, OOIECTBEHHO TMOJIE3HOMH,
TBOPYECKOU M IPYruX BUAAX AEATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4aCTHE B PELICHHH MPAKTUYECKHUX 3a]ad COLUMAIbHOW HAINpaBIEHHOCTH (B pamMKax CBOETO
KJ1acca, KOJIbI);



UHTEpeca K MPaKTUIECKOMY U3YUYEHHIO podeccuil pa3muyHoro poja, B TOM YKCII€ HA OCHOBE TPUMEHEHUS ITPEIMETHBIX
3HAHUM 110 XUMUU;

YBAXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHUIYaJIbHOM TpaeKTOpUU oOpa3oBaHus, Oyayuieil npodeccuu u peanusanuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN
00I11eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU LEJIECO00PA3HOr0 OTHOLIEHUS K MPUPOJE, KAK HCTOYHUKY CYLIECTBOBAHHUS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE
IIPUPOJHON U COLIMATIBHOU CPEIb;

OCO3HaHMUSI HEOOXOAUMOCTH HCIOJB30BAaHUSA JIOCTMIKEHMM XHMMHUU JUIs  PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
IIPUPOIOTIONb30BAHUS;

AKTUBHOI'O HENPUATUS IEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOIHOM Cpele, YMEHUs IPOTHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHCTBUHN U MPEIOTBPAIIATH UX;

HaJu4usl Pa3BUTOrO 3KOJIOTUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYJIbTYpPbl, OMbITA AESATEIBHOCTHU 3KOJIOTHYECKOU
HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHOW W COLMAJIBLHOW NPAKTHKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTHUBOCTOSITH UC0JIOTHN XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAHHMS CHIEU(PUKA XUMUU KaK HayKH, OCO3HAHUS €€ posiu B (POPMUPOBAHUHN PAIMOHATBLHOTO HAYYHOTO MBIIILJICHUSI,
CO3]aHUH 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaIOLIEM MUPE KaK O €MHCTBE MPUPO/IbI U YEJIOBEKA, B TIO3HAHUH MTPUPOHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOaeM COXpaHEeHHUs MPUPOTHOTO PaBHOBECHS,

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOM MMBUIIM3AIMU: B €€ TYMaHUCTUIECKON HAPABIEHHOCTH
Y B&XXHOW POJIM B CO3/IaHMM HOBOM 0a3bl MaTepuaIbHOM KyJIbTYpbI, PEHICHUH TJI00ATBbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS



YeJI0BEUYECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUIIIEBON U HKOJIOTUUYECKOM 0€30MTaCHOCTH, B pA3BUTUHU MEIUIIUHBI, 00ECTIeYeHUN
YCIIOBUH YCIIEITHOTO TPYAA U HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTU: TOHHMMAHUSl CYIIHOCTH METOJOB IO3HAHHWS, HCIOJb3YyeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHMA JJIs aHaiu3a U OOBSCHEHMs SIBICHUH OKpY’XKAIOIIEro MHUpa M
IPOUCXOSAIINX B HEM W3MEHEHUN, YMEHUS J1el1aTh 0OOCHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE Hay4HbIX (PaKTOB U UMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJb30BaTh XMMHUECKUE 3HAHUA JUIS PEIICHUs MPOOJIEeM B PEabHBIX KU3HEHHBIX
CUTYaIusX;

MHTepeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU TOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX cpepax npodheccuoHanbHOU NeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS Y4eOHOro mpeamera «XUMUS» Ha YPOBHE CpedHEro ooIiero oOpa3oBaHUs
BKJIFOYAIOT:

3Ha4YMUMBbIE 17151 GOPMHUPOBAHUS MUPOBO33PEHUS OO YUAOIINXCS MEXIUCITUTUIMHAPHBIE (MEXKITPEAMETHBIE) OOIIeHAYYHbIE
MOHSTHS, OTPAKAIOLIUE IEIOCTHOCTh HAay4YHON KAapTHUHBI MHpa U ClHeuu(UKy METOAOB IMO3HAHUSA, HCIOJIb3YEMbIX B
€CTECTBEHHbBIX HayKax (Marepusi, BEIIECTBO, HEPIUs, SIBICHUE, MPOLECC, CUCTeMa, HAyYHBIM (akT, MPUHLUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BAHUE, HAOIIOICHNE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yHUBEpCaJlbHble Y4YeOHbIE JAeWCTBUS (IMO3HABATENbHbIC, KOMMYHHMKATHUBHBIE, PETYJISATUBHBIE), 00€CIEeUMBAIOIINE
(dbopmupoBaHre PyHKIIMOHATILHON TPAMOTHOCTH U COIIMAIIbHOM KOMITIETEHLIUHA 00YyYarouuXxcsi;

CIOCOOHOCTh OOYYaIOIIMXCSl HMCIHOJB30BAaTh OCBOCHHBIE MEXKAUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHUBEpCalbHbIE YUeOHbIE IEUCTBUS B TO3HABATEIBbHON U COLMAIBLHON MPAaKTHUKE.

MertanpeamMeTHble  pe3yapTaTbl  OTPAXKAlOT  OBJAJACHHUE  YHUBEPCAJIBHBIMU  Y4YEOHBIMM  IO3HABATEJIbHBIMH,
KOMMYHUKATHUBHBIMH U PETYJISTUBHBIMU JACUCTBUSAMU.



OBJajieHHe YHHBEPCAJIbHBIMHI Y4eOHBIMU MO3HABATEJIbHBIMU J1€HCTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATH M AKTYaJIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OMpeNeNsaTh UEeIu JeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM HUX JOCTUKEHUS, COOTHOCUTH pPE3yJIbTaThl
JESITEIbBHOCTU C TIOCTABJICHHBIMU LEJISIMH;

UCIOJIb30BaTh PYU OCBOCHUHU 3HAHUHN NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACNATH XapaKTepHbIE IPU3HAKU MOHITUH U
YCTaHaBIMBATh UX B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MMOHSATHS AJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SIBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KJIACCU(UKALINY BEUIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXK/Y N3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPAcCyXAEHUs (MHAYKTHUBHBIC, JECIyKTHUBHBIC, 0 aHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTU U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHUS,

MPUMEHSTHh B MPOIECCE MO3HAHUS, HCIONb3yeMble B XUMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJENHU, MpeoOpa3oBhIBATH
MOJIeTIbHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBO) dJIEMEHTa, XuMu4eckas (hopMyIia, ypaBHEHHE XUMUIECKOU peaKiuu
— MPHU PEIICHUU Y4eOHBIX IMO3HABATEIbHBIX U MPAKTUYECKUX 3ajay, IPUMEHSATh Ha3BaHHbIE MOJENIbHBIEC TPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUIECKUX PEAKIIHIA;

(GopMyIUpOBATh IENN U 3314l UCCIIEIOBAaHUS, UCIIOIb30BATh TOCTABIEHHBIE M CAMOCTOSATENBHO CHOPMYIUPOBAHHbBIE
BONPOCHl B KayeCTBE WHCTPYMEHTAa MO3HAHUS M OCHOBBI Ui (DOPMHPOBAHMS THIOTE3bl MO TMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

BJIa/IeTh HABBIKAMH CAaMOCTOSITEIPHOTO INITAHUPOBAHUS M TPOBECHUS YICHUUECKUX IKCTIEPUMEHTOB, COBEPIIICHCTBOBATh
yMeHHUsl HaOI01aTh 3a XOJ0M IpPOoLiecca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro pe3yJbTar, (GopMyInpoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEAOBAHHUS, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOJECIAHHOM
pabore;



npuoOpeTaTh OMBIT YYEHUYECKON HCCIE0BATENbCKON M TPOEKTHOW JNESITENbHOCTH, MNPOSBIATH CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHsS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO pa3IMYHBbIX METO/OB
MO3HAHUS.

3) paboTa ¢ nuHpopmManmeii:

OpPUEHTHPOBATHCS B Pa3IMUHbIX HCTOUHUKAX HH(POpMaLUU (HAyYHO-TIOMYJISIpHAs IUTEPAaTypa XUMHUUECKOTO COIEP KAHUS,
CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(OPMALMIO PA3TUYHBIX BHJIOB U (POPM IpEACTaBICHMUS,
KPUTHUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUYNBOCTH;

bopMyIUpOBATH 3alPOCHl U MPUMEHSTH Pa3IMYHbIE METOABI MIPU MOUCKE U 0TOOpe MH(MOpPMaIMK, HEOOXOIUMON IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy MpeAcTaBieHUs HH(opManuu (CXembl, Tpaduku, JUarpaMmbl,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B KadeCTBE CpPEJACTBAa MpU padboTe ¢ XUMHUYECKOM uHpopManuell: NPUMEHSThH
MEXIpeAMETHbIC ((U3HUEeCKUEe U MaTeMaTHYeCKue) 3HAaKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U PEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH.

OBjaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1€CTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl B XOJI€ JUaJora W/WUIM JAUCKYCCUH, BBICKAa3bIBaTh HJIEH,
(bopMyIIMpOBaTh CBOM MPEJIOKEHNS OTHOCUTENIBHO BBIIOJIHEHUS MPEI0AKEHHON 3a1auH;

BBICTYIIATh C IIPE3EHTALMEN PE3YJIFTATOB IO3HABATEIBHOMN JEATEIbHOCTH, OJYYEHHBIX CAMOCTOSITEIBHO MJIK COBMECTHO
CO CBEPCTHUKAMM IMPU BBINOJTHEHUH XUMHUYECKOIO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaju3alui y4eOHOro npoekTa U (GOpMYIMPOBATH BBIBOABI MO pE3yNbTaTaM MNPOBEAEHHBIX
MCCIIEIOBAHUM IMyTEM COTJIACOBAHMSI MO3ULIMHI B X0/I€ 00CYK/I€HUSI U OOMEHA MHEHUSMHU.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eCTBUSAMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MO3HABATENIbHYIO JIEATENIbHOCTD, ONMpEAesss e€ el U 3aJauH,
KOHTPOJUPOBATH U 110 MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil aIrOPUTM ACHCTBUIN MPHU BHIMOJIHEHUU YU€OHbIX



N UCCIJICOOBATCIIbCKUX 3a1a4, BBI6I/IpaTB HauoOoJee Bq)(i)eKTI/IBHLII‘/’I CITOCO0 UX peUICHUA C y‘IéTOM IMOJIYUYCHUS HOBBIX 3HAaHUU O
BCHICCTBAX U XUMHWYCCKNX PCAKIHAX,
OCYHICCTBIIATHL CAMOKOHTPOJIb CcBOEH ACATCIIBHOCTH HA OCHOBC CaMOdHa/In3a 1 CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpeameTHBIC PE3yIBTaTHl OCBOCHUS Kypca «OpraHndeckas XUMHs OTPaKatoT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 0 XMMUIECKONW COCTaBIISIFOIIEH €CTECTBEHHO-HAYyYHON KapTUHBI MUPA, POJIM XUMUH
B TIO3HAHHM SIBJICHUH MPUPOABI, B (POPMHUPOBAHMHM MBINUICHUS M KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATBLHONH IPaMOTHOCTH,
HEOOXOAMMOM IS PEIICHHs] MPAKTHYECKUX 3a/ad W AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO M
MIPUPOJHOM CpEJIE;

BJIQJICHUEC CHCTEMON XMMWYECKHMX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIONIUE MOHATHS (XUMHUYECKHHN JJICMEHT,
aToOM, JICKTPOHHAs 000JI0YKAa aTOMa, MOJIEKYJia, BAJICHTHOCTh, YJICKTPOOTPUIIATEIIBHOCTh, XUMHYECKAsl CBSA3b, CTPYKTypHAas
dhopmyia (pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00bEM, YIIIEPOIHBIN CKeleT, (PYHKIIMOHAIbHAS
rpynna, pajvkajil, U30MepHs, U30Mephbl, TOMOJOTHYECCKUI s, TOMOJIOTH, YTJICBOJOPO/IbI, KUCIOPOA M a30TCOJepKallIne
COCIMHCHHSI, MOHOMED, TIOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHHS); TCOPHH W 3aKOHBI (TEOpHS
CTpOEHHUS OpraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA
SI3bIK XMMHH, MHPOBO33PEHUYSCKHE 3HAHMS, JIGKAIIHE B OCHOBE IMOHHMAHHUS NMPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHUX
SBJICHUM, (DAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYCHHUU U OE30MacHOM HCIOJIb30BAHUU BAKHEHIIIMX
OpTraHUYECKUX BEIICCTB B OBITY M MPAKTHYCCKON JIEATCTLHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCT, YMEHUW BBISABIATh XapakTEpPHbIC TPU3HAKA TIOHATHH, YCTAHABIIMBaTh WX B3aHUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU ONMMCAHUK COCTaBa, CTPOCHUS U MIPEBPAIICHUI OPTaHNYECKUX COSAMHEHUI;



c(hOpMUPOBAHHOCTh YMEHUHN UCIIOIB30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIEHHON) POPMYIT OPraHNYECKUX BEIIECTB U YPABHCHUH XUMHYECKUX PEAKITUH, N3TOTAaBINBATH MOICIIH
MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTFOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHABIMBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHIO K ONPEACNIEHHOMY KJIAcCy/TpyIIle COCIUHEHHM (yriaeBOIOPOAbI, KUCIOPOJ M a30TCOAEpKalllue COETUHEHUS,
BBICOKOMOJICKYJISIpHBIC COCIMHEHHMS ), TaBaTh MM Ha3BaHMsI 110 cucTtemMatndeckoit Homenkiarype (IUPAC), a Takxke IpUBOIUTH
TPUBHAJIbLHBIC HA3BaHUSI OT/ACJIBHBIX OPTraHUYECKUX BEIIECTB (PTUJIEH, MPOIMWIICH, AlleTWICH, STUJIEHTJIMKOJb, TJIULEPHUH,
(benoun, popmanbaeru, aleTalbIerua, MypaBbuHas KUCIOTa, YKCYCHasl KUCJIO0Ta, OJIESMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, [EJUITI0JI03a, TIIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHUSI OMPEACISATh BHUAbl XUMHUYECKON CBA3UM B OPraHUYECKHX COCAMHEHUSX (OJUHApHBIC U
KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJIOKEHUSI TEOPUM CTPOCHUs opraHnyeckux BemiectB A. M. BytiepoBa s
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
MPEACTaBUTENCH PAa3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIeCcTB (METaH, 9TaH, HTWICH, NMPOMUJICH, aleTuseH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, 3TAHOJ, ATHUICHIJINKOJb, TJIMLEPUH, (PEHOI, alleTalIbIETH, MypaBbUHASA U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIYy HUMU
YpaBHEHUSMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUHN C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOUYHUKH YTIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN a3, Yrojb),
CIIOCOOBI UX TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM YpaBHEHUSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEILIECTBA WM MPOAYKTa pEaKIUu N0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MUCXOJIHBIX BEIIECTB WU
MIPOJIYKTOB PEAKLINN );

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJIETh CHCTEMOW 3HaHW 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TPU U3YYCHUHM BEIIECTB M XMMHUYECKUX SIBJICHUH (HAOMIOJEeHUEe, W3MEpPEHUEe, SKCIEPUMEHT, MOEIUPOBAHUE),



UCII0JIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS JIJIs IPUHATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

chOpPMUPOBAHHOCTh yYMEHHM CcOOMIOaTh TMpaBWiia TOJB30BAaHUS XHMHUYECKOM TOCYIOoW U JabOpaTOpHBIM
o0opyJ0oBaHUEM, a TaKXke IMpaBuia OOpalleHUs C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATh XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHHUS OPraHUYECKUX
BEIIECTB MPU HArPEBAaHUU, MOTYYCHHE STHJICHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OEIKOB MPU HArpeBaHUH, [IBETHBIC PEAKIIMU OETTKOB) B COOTBETCTBHH C IIPABHIIAMU TEXHUKH O€30MaCHOCTH TPHU
oOpallleHuu C BEIEeCTBaMHU M JJAOOpaTOpPHBIM O0OpPYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTA B
(dopMe 3anncu ypaBHEHUI COOTBETCTBYIOLIUX peakuil U (pOpMyIHpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0O HWH(GOpPMAIMIO, TOIy4aeMyl0 W3 pPa3HBIX
MCTOYHHUKOB (CpeaCTBa MaccoBOi nHpopmanu, MHTEpHET U ApYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COOMIOATh MpaBUiia IKOJIOTUYECKU IEIeCO00pPa3HOTO TOBEACHUS B OBITY W TPYHAOBOM
JESITEIbHOCTU B LIEJISIX COXPAHEHHUS CBOETO 3/J0OPOBBS U OKPY KaroIel MPUPOIHON Cpeibl, 0CO3HABATh OMIACHOCTh BO3ICHCTBUS
Ha KUBbIC OPTaHU3MBbI OINPECIEHHBIX OPTAaHNYECKUX BEIIECTB, MOHMMAas cMbIci moka3arens [TJIK, moscHsaTe Ha mpuMmepax
CIIOCOOBI YMEHBIICHHS U MIPEIOTBPAILICHHUS NX BPEIHOTO BO3JACHCTBHSI HA OPTaHU3M YEJIOBEKa,;

111 00YYaIOIIUXCSI C OTPaHUICHHBIMU BO3MOKHOCTSIMHU 3JIOPOBBSI: YMEHUE MPUMEHSATH 3HAHHSI 00 OCHOBHBIX TIOCTYITHBIX
METO/aX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUN;

JUTSL CJIETIBIX U CTIA0OBHISIIUX OOYYaIONMIUXCS: YMEHUE HCIIONIBh30BaTh pebe(HO-TOUCUHYIO cucTeMy 0003HaueHuid JI.
bpaiins ayis 3anucu xumMudeckux Gpopmyi.

11 KITACC

IIpenmeTHbIe pe3yapTaThl OCBOEHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
c(OpPMUPOBAHHOCTH MPEJICTABICHUI: 0 XMMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIK XUMUU
B MO3HAHUU SBJICHUIN TPUPOJBI, B ((OPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,



HEOOXOIUMOM JJIsl PEIIeHUs MPAaKTHUUECKHUX 3a/ad U JKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 370pPOBBIO U
MIPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOLIUE MOHATUSA (XMMHUYECKHI 3JEMEHT,
aToM, W30TOM, S-, P-, 0- DIIEKTPOHHBIE OPOWTATM aTOMOB, WOH, MOJIEKYJIa, MOIIb, MOJISIPHBIH OOBEM, BaJICHTHOCTH,
AJIEKTPOOTPULIATETBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl CBS3b (KOBAJECHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAA),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMHUYECKUX PEAKLUUN, PacTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS
JUCCOLIMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOW PEAKIMU, XUMHUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI
(Teopust AAEKTPOIUTUUYECKON qUCCOoIMaluy, nepuoandeckuit 3akon Jl. . MenneneeBa, 3aK0OH COXpaHEHUsI MAacChl BEIIIECTB,
3aKOH COXPAHEHMS U NPEBPALICHUS YHEPTUU NPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHUM SI3bIK XMMUH,
MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIUE B OCHOBE ITOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XWUMHUYECKHX SIBICHUH,
(baKTOJIOrMYeCKne CBECHHS O CBOMCTBAX, COCTaBe, MOJyYeHHH U 0€30MMaCHOM HCIOJIb30BAHNN BAKHEUILIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKA,

c()OPMUPOBAHHOCTh YMEHUW BBISBIATh XapaKTEpHble MNPU3HAKU TOHSTHM, YCTaHaBIMBaTh WX B3aUMOCBS3b,
MCITOJIB30BaTh COOTBETCTBYIOIIKE MTOHATHUS ITPU ONMCAHUHA HEOPTaHWUYECKHUX BEIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUI HUCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (DOPMYJI BELIECTB U YpaBHEHUI
XUMHUYECKUX peakiuid, cuctemarndeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTICIBHBIX HEOPTAaHMUECKUX
BeILECTB (yrapHbIi ra3, yriaekucibli ra3, aMMHaKx, raiméHas U3BeCThb, Heral€Has U3BeCTb, MUTHEBASI COJA, TUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHUI ONpPEENsITh BaJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOrO0 COCTaBa, BUJ XMMHYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METAIIMYECKAs, BOJAOPOJHAsA) B COCAMHEHUSX, THUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJISIpHAs, HOHHAs, METAINIMYECKasd), XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUM;

c(OPMHUPOBAHHOCTh YMEHHMI YyCTaHABIMBATh MPUHAMJICKHOCTh HEOPTraHMUYECKUX BEIIECTB MO HX COCTaBy K
onpeAenéHHOMY KJIacCy/Tpymie CoOeIuHEHUH (IPOCThIe BEIIeCTBa — METAJUIBl U HEMETAILIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
am(OoTepHbIEC THIPOKCHIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMbICHI Neproanueckoro 3akoHa /[. . MenneneeBa nu 1eMOHCTPUPOBATDH €T0
CUCTEMATU3HUPYIOILYIO, OOBSICHUTEIBbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;



c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX JIEMEHTOB 1—4 mepruoaoB
[Tepronnyeckoit cuctembl xumudeckux auieMeHToB J[. WM. MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-2IEKTpOHHBIE
opOUTaNIN», «IHEPIETUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUUYECKUX BJIEMEHTOB U HX
COCIMHECHUH 10 nepruoiam U rpymnmnam llepruoanueckon cucreMbsl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIECTB
PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYILIECTBOBAHNE TEHETUUECKOW CBSI3U MEKIY HEOPTaHUYECKUMH BEIIECTBAMU C IIOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XMMUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymrolIux BeIecTB, TEIIOBOMY 3P (HEKTy peakiiuu, U3MEHEHHIO CTEIIEHEeH OKHUCIICHUSI SJIEMEHTOB, 0OPaTUMOCTH PEaKIINH,
YYacTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPAaBHEHUS
peakiuii FOHHOTO 0OMEHA, YUUThIBasH YCIOBUS, MMPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJIUTH PpEAKIMU, MOJATBEPXKIAIONIME KAUYECTBEHHBIA COCTaB  Pa3IMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HMOHBI, MPUCYTCTBYIOIIHUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUH pPAaCKpPbhIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCa ITUX PeaKIuii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETo Bo3aelcTBus (mpuHuun Jle HlaTtense);

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTEPHU30BaTh XUMUIECKHE MPOIIECCHI, JISKAITUE B OCHOBE MTPOMBITIUICHHOTO TIOJTyYCHHUS
CEpPHOI KHUCJIOTHI, aMMHaKa, a TaKkke cPOPMUPOBAHHOCTH MPEJCTABICHUIN 00 OOIMX HAYYHBIX MPUHIIUIIAX U IKOJOTHYECKHUX
npobsieMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBHIYMCICHHUSI C HWCIOJB30BAHUEM TOHITHS «MAaccOBasl JOJIS BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUUYECKUX PEAKIIUIX, MACChI BEIIECTBA WM 00BbEMA Tra30B MO M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (deKrTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTUH;



cOpPMUPOBAHHOCTh yYMEHMM CcOOJIOJaTh IMpaBWiIa IIOJb30BAHUS XUMHUYECKOM TOCYJOM U  J1aOOpaTOpHBIM
o0opynoBaHHEM, a TaKXe NpaBwia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIIOIHATh XUMUUECKHUM SKCIIEPUMEHT (pa3iiokKeHHe EPOKCHa BOAOPOIa
B IIPUCYTCTBUU KaTaJN3aTOpa, ONpPENEICHUE CPEabl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHIMKATOPA, BIUSHUE
pa3aNyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliiy, peaklud HOHHOIO OOMEHa, KaUeCTBEHHbIE PEAKIMH Ha Cylbdart-,
KapOOHaT- U XJOPUA-AHHOHBI, HA KAaTHOH aMMOHMS, PELICHHWE SKCIEPUMEHTANBHBIX 3aJad Mo TemaMm «MeTtabsy u
«HemeTannel») B COOTBETCTBUU C NMpaBUJIAMU TEXHUKUA O€30MAaCHOCTH NpH OOpallleHHH C BEIIECTBAaMHU U J1ab0paTOpHBIM
00OpyI0BaHUEM, MPEJCTABIATh PE3YJIbTaThl XUMUYECKOTO HKCIEPUMEHTA B (hOpPME 3alMCU YPAaBHEHUH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMM KPUTHUYECKH aHAIM3UPOBATH XMUMHYECKYI0 HH(POPMALMIO, MOJYyYAaeMYI0 W3 Pa3HbIX
MCTOYHUKOB (CpEACTBa MacCOBOM KOMMYHHKAIUHN, IHTEpHET U APYTHUX);

c(hOPMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBuja HKOJOTHYECKH LEIeCO00pa3HOTro MOBEAEHUSI B OBITY U TPYIOBOM
NESATENBHOCTH B LIEJISIX COXPAHEHMS CBOETO 3/I0POBbsI M OKPY KaIOLEH MPUPOIHOM Cpebl, 0CO3HABATH ONTACHOCTH BO3/IEUCTBUS
Ha JKMBbIE OpPraHM3Mbl ONpPEAENIEHHBIX BEIIECTB, MOHMMasl cMbicia mokazarens IIJIK, mosicHATe Ha mpuMepax crnocoObl
YMEHBUIEHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTs1 00YYAIOIIUXCSl C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYTTHBIX
METO/IaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUIA CIIENBIX U CIa0OBUASIIMX OOYYaIOUIUXCA: YMEHUE MCIOJIB30BaTh pelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
bpaiins ayis 3anucu xumMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/m P Konrpouabnsie IIpakTnyeckue op
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIe YTIIEBOAOPOIBI — aJKaHBI 2 bubmorexa LHOK
' pel YHICBOAOPOR https://myschool.edu.ru/
99 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubnuoteka [JOK
' aJIKaJIUECHBI, aJTIKUHBI https://myschool.edu.ru/
bu6mmorexa [IOK
2.3 ApoMaTHYEeCKHE YTIIEBOIOPOIBI 2
P e AOPOA https://myschool.edu.ru/
94 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubmuorexa [JOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubmuorexa [JOK
3.1 Cruptel. denon 3
P https://myschool.edu.ru/
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubmuorexa [JOK

CrnoxxHbIe A(UPBI

https://myschool.edu.ru/



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

3.3 VriaeBoasl 3

Hroro mo pazaeny 13

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

Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3

Utoro no pazneny 3

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

Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2

Hroro no paszneny 2

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

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME 34



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmorexka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bu6nmoreka [JOK
1. X 1 1
3 HMITHECKHE peaKiiti 6 https://myschool.edu.ru/
bu6nmoreka [JOK
" 1
TOTO Mo pasAery 3 https://myschool.edu.ru/
Paspnen 2. Heoprannueckasi xumusi
2.1 Mertabl 6 1 bubmorexa LHOK
https://myschool.edu.ru/
2.2 Hewmerayuier 9 1 1 bubmmorexa LIOK
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5 bubmuorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
n 17
TOTO TO pasaery https://myschool.edu.ru/
Pasznea 3. Xumusd u :Kn3HbL
3.1 XUMUS U KA3Hb 4 bubmorexa [IOK

https://myschool.edu.ru/



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

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



HOYPOYHOE IINTAHUPOBAHUE

IIKOJBbHUKOB

10 KJIACC
KoaunuecTBO 4acoB Peanuzanus DJIeKTPOHHbIE
Ne BocnurareabHoro  /lara uudposbie
Tema ypoka KonrTposbusbie IIpakTunueckue
n/n Bcero NOoTeHIuaJIa U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
Ypoka pecypcnl
[IpenmeT opranuyeckoi HCTOJIb30BaHHUE
- OCIITATE bubnuoreka [IOK
XUMHH BOCITUTATEIHHBIX
1 ’ 1 . https://lesson.edu.ru/04/10
BO3HUKHOBEHHE, BO3MOXKHOCTEH 08.09.2023
pa3BUTHE U 3HAYCHUE coJiepKaHus
y4ebHoOro npeamera bubnuoreka [{OK
Teopus crpoeHus qepes https://lesson.edu.ru/04/10
OpraHUYECKUX J€EMOHCTPALINIO
2 coenquHeHuit A. M. 1 JeTAM IIPUMEPOB
" 15.09.2023
Bbytneposa, eé OTBETCTBEHHOTO,
OCHOBHBIE MTOJIOKEHUS TPaKIaHCKOTO
TOBEICHUS
IIPUMEHEHUE Ha bubmuoreka [IOK
ypoKe https://lesson.edu.ru/04/10
[Ipencrasnenue o MHTEPAKTUBHBIX
KJ1acCU(pUKALUN ¢dhopM paboThI
OpTaHUYECKHUX BEIIECTB. YYaIuxcs: -
3 Homenkmarypa 1 HMHTEJUICKTYaIbHBIX
yp s 22.09.2023
(cucremaTnyueckas) u urp,
TPUBHUAIBHBIC Ha3BAHUS CTUMYJIUPYIOIIHNX
OpraHUYECKUX BEILECTB M03HABATENIbHYIO
MOTHUBALIUIO



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

AJIKaHBI; COCTaB U
CTpPOCHHE,
TOMOJIOTUYECKHH PsIJT

MertaH u 3TadH —
IIpOCTENIINE
MPEACTaBUTENMN AJTKAHOB

10

AJIKEHBI: COCTaB U
CTPOEHHE, CBOMCTBA

OTWJIEH U IPOIUIIEH —
MpoCTerIIne
MPEICTABUTENH AJIKCHOB

[TpakTuyeckas padora
Ne 1. «Ilonyuenne
ITUJIEHA U U3YyYEHUE €TO
CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyraaueH-
1,3. [Tonyuenue
CHUHTETHUYECKOTO
KaydyKa U pe3UHbI

AJKHMHEIL: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUHN PSII.
AnernneH —
MPOCTEUIIIHI
MIPEACTaBUTEND AIKHHOB

HCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEH
coJlepKaHus
y4eOHOr0 MpeameTa
yepe3
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO,
IPaKIAHCKOTO
MOBE/ICHUS

(dhopmMmupoBaHue
OCHOB
JKOJIOTUYECKON
KYJIbTYpBI
COOTBETCTBYIOILICH
COBPEMEHHOMY
YPOBHIO
3KOJIOTHYECKOTO
MBIIUICHHS

29.09.2023

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

06.10.2023

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

13.10.2023

20.10.2023

27.10.2023

10.11.2023

17.11.2023

bubmuoreka [{OK
https://lesson.edu.ru/04/10

bubnuoreka [{OK
https://lesson.edu.ru/04/10

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

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

but6mmorexa [IOK
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

11

Brruucnenus no
YpPaBHEHUIO
XUMHYECKON peaKIuu

24.11.2023

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

12

ApeHbI: OEH301 1
TONyOJ. TOKCHYHOCTh
apeHoB

13

14

I'eneTnueckas cBI3b
YIJIEBOAOPOJIOB,
MIPUHAJICKAIUX K
pa3IMYHBIM KJIaccam

[TpuponHbIE HCTOYHUKH
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MOIMYTHBIE HEPTSIHBIE
ra3bl, He()Tb U
MPOAYKTHI €€
nepepadoTKu

OCBOCHHE
COIIMATTLHBIX HOPM,
MIPaBWII TIOBE/ICHUS,
pouteii u popm
COIMAJILHON KU3HU
B TpyIIax u
CO00IIIeECTBAX

01.12.2023

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

08.12.2023

15.12.2023

bubmuoreka [{OK
https://lesson.edu.ru/04/10

bubmuoreka [{OK
https://lesson.edu.ru/04/10

15

16

IIpupoaHbIE UCTOYHUKHU
YIJIEBOAOPOAOB!
MIPUPOJHBIN ra3 u
MOIYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOJYKTHI €€
nepepadoTKH.
3akperneHue

KoHnTtponbhas padoTa mo

pasneny
«YTIIeBOIOPOABD)

29.12.2023

22.12.2023

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

but6mmoreka [IOK
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

[Ipenenbubie
OJIHOATOMHBIE CIIUPTBHI:

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

17 METaHOJ U STaHOII. 12.01.2024
Bonopoanas cBsizb
MHoroaToMHbIC bubnunoreka LIOK
18 CIIUPTHI: STUJIEHTJIIUKOJIb 10.01.2024 https://lesson.edu.ru/04/10
U TTUIEPUH
DeHOo: CTpOEHUE HCMOJIb30BAHHUE bubmmoreka [JOK
MOJICKYJIbI, PU3UUECKUE BOCITUTATEIbHBIX https://lesson.edu.ru/04/10
19 .
U XUMHUYECKHE BO3MOKHOCTEH 26.01.2024
CBOICTBa, MPUMCHCHHE CoJIepKaHus
AJbCTUIBL: y4eOHOro bubmuoreka [IOK
20 dbopManbaerua u IpeMeTa 4epes 02.02.2024 https://lesson.edu.ru/04/10
areTaJbpIerun. AeToH ACMOHCTpALUIO0
OZIHOOCHOBHBIE ACTAM HPUMCPOB bubmuoreka [{OK
IpeNeIbHbIE OTBCTCTBEHHOTO, https://lesson.edu.ru/04/10
21 KapOOHOBBIE KUCIIOTHI: TPKIAHCKOTO 09.02.2024
MypaBbHHAS U YKCYCHAasI ToBeACHNA
[TpakTuyeckas pabora bubmuoreka [IOK
Neo 2. «CpoiicTBa https://lesson.edu.ru/04/10
22 pacTBopa yKCYCHOM 16.02.2024
KHCIIOTBI»
HUCTIOIBL30BaHUE bubmuoreka [{OK
CreapuHoBas u BOCITMTATEIbHBIX https://lesson.edu.ru/04/10
OJIEMHOBAS KUCIIOTHI, BO3MOXKHOCTEM
23 KaK MpeACTaBUTEIN CoJlep>KaHus 01.03.2024

BBICIIMX KapOOHOBBIX
KHCJIOT

y4eOHOT0 npeameTa
yepes
JIEMOHCTPAIIHIO



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

ACTAM IPpUMEPOB

OTBETCTBEHHOTO,
IPakTaHCKOT'O
TIOBEICHHSI
Mpbl1a Kak coau bubnunoreka LIOK
9 BBICHINX KapOOHOBBIX https://lesson.edu.ru/04/10
4 KHUCJIOT, UX MOIOILIEE 15.03.2024
JICUCTBUE
CrnoxxHbIe 3(DHUPBI KaK bubmmoreka [JOK
MIPOU3BOHBIC https://lesson.edu.ru/04/10
25 KapOOHOBBIX KUCIIOT. 9.03.2024
['uaponu3 CIIoKHBIX
3¢upoB
Kupsl: runponus, noOy>XJ1IeHue bubnmnoreka HOK
26 MIpUMEHEHUE, MIKOJILHUKOB https://lesson.edu.ru/04/10
Oumosoruveckas poib co0roaTh Ha 05.04.2024
KHPOB ypoke
VraeBospl: cocTas, OOLIENPHHSATEIC bubmmoteka IIOK
KJ1accuukanms. HOPMBI IIOBEACHHU, https://lesson.edu.ru/04/10
BaxcHeiimie npaBujIa OOIICHUS
27 MIPEACTABUTENH: CO cTapmmMn 12.04.2024
TIII0K03a, PPYKTO3a, (yuuremsimn) u
caxaposa CBEPCTHUKAMH
Kpaxman u 1esumomnosa ggﬁ;ﬁiiifid:é;oﬁ EH@HOTeKa HOK
g KaK TIPHPOIHBIE ttps://lesson.edu.ru/04/10
JMCHIUTUTAHBI U 19.04.2024
TOHMCPET camMoOpraHu3aluu
29 KontponsHas paboTa 1o bubmiorexa HOK

pazzaeny

26.04.2024

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

«Kucnoponconepxauniue
OpraHHYecKue
COETUHEHUS

AMMHBI: METHJIAMHUH U

bubnunoreka LIOK

30 AHUTIHH 03.05.2024 https://lesson.edu.ru/04/10
AMHWHOKHCIOTHI KaK bubnunoreka LIOK
amM(pOoTepHBIC https://lesson.edu.ru/04/10

31 OpraHuvecKue
COE€IUHEHHS, UX 10.05.2024
Ouoaoruueckoe
3HavyeHue. [lenTuapl

3CTETUYCCKOC bubnuorexa [IOK
OTHOUICHHUE K MUDY, https://lesson.edu.ru/04/10
benku xak npupoaHbIe

32 BBICOKOMOJIEKYJISIPHBIE BIOORAd SCTETHIY

ObITa, HAYYHOTO U 17.05.2024
COEZIMHEHUs

TEXHUYECKOTO

TBOpYECTBA

ACTETUYECKOE bubmuorexa [IOK
OcHOBHbBIE TOHATHUSA OTHOILIEHNE K MHPY, https://lesson.edu.ru/04/10

33 XUMHUU BKJIIOYAsl 3CTETUKY
BBICOKOMOJIEKYJISIPHBIX ObITa, HAYYHOTO U 24.05.2024
COEMHEHUI TEXHUYECKOTO

TBOpYECTBA
OCHOBHBIE METOIBI but6mmoreka [IOK
CUHTE3a https://lesson.edu.ru/04/10
34 BBICOKOMOJIEKYJISIPHBIX 24.05.2024

COEJIMHEHMI.



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

[IimacTmaccel, Kaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne
n/ Tema ypoka
n

XHWMHWYECKUH DIIEMEHT.
1 AToM. DiIeKTpOHHas
KOH(HUTypamus aTOMOB

[leproguueckuii 3aKoH 1
Ilepnonuueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
2 J1. 1. MenpneneeBa, ux
CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB
U UX COEMHEHUH O

3 rpynmnaM U nepuojam.
3HaueHne
MEePUOINYECKOTO 3aKOHA
Y CUCTEMbI XUMUYECKUX
anemeHToB J[.1.

KoauuecTBO 4acoB

Bcero

padoThI padoThI

KonTpoabhubie IIpakTuyeckue

Peanu3zanua
BOCIIUTATEJILHOT
0 IMOTEHIHAJIA
ypoka

c(hOpMUPOBAHHOCT
b 9KOJIOTUYECKOTO
MBIIIJICHUA,
IMOHUMAaHU
BIINAHUA
COIHATIbHO-
HKOHOMHYECKUX
IPOIIECCOB Ha
COCTOSTHHE

JlaTa
U3yYCHUS

07.09.2023

14.09.2023

21.09.2023

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [IOK
https://lesson.edu.ru/0
4/11

bubmuoreka [{OK
https://lesson.edu.ru/04/
11

bubnmorexa LIOK
https://lesson.edu.ru/04/
11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Meneneesa B pa3BUTUH
HayKu

CtpoeHue BelecTna.
XuMHuyeckas CBA3b, €€
BHUJIbl; MCXaHU3MBbI

IIPUPOJHON U
COLIMAJIbHOU
Cpelbl;
npuoOpeTeHue
OIIBITA FKOJIOrO-

bu6nmoreka [IOK
https://lesson.edu.ru/04/
11

oOpa3oBaHUs HaIpPaBJICHHOM 28.09.2023

KOBAJICHTHOM CBSI3U. JEATCIIbHOCTH

Bonopoanas cBsi3b

BanenTtHOCTSB. bubmuoreka [{OK
DNEeKTPOOTPULIATEIILHOCT https://lesson.edu.ru/04/
b. CTerneHb OKUCIIEHHUSL. 11

Bemecrna 05.10.2023

MOJIEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO

CTPOECHUS

[TonsATHE O IMCTIEPCHBIX IIPUMEHEHNE Ha bubnmnoreka HOK
cucremax. Mcrunneie u YPOKe https://lesson.edu.ru/04/
KOJUJIOM/IHBIE PACTBOPBI. MHTEPAKTUBHBIX 12.10.2023 11

Maccosast nois ¢dbopM paboThI

BELIECTBA B paCTBOpE y4aluxcs: -

Knaccudpukanuus n HHTEJUICKTYaJIbH bubmmnoreka HOK
HOMEHKJIaTypa BIX HUID, https://lesson.edu.ru/04/
HeOpFaHI/IIIevCKI/IX CTUMYJIUPYIOIIH 19.10.2023 11

COECIUHEHUH. X

I'eneTnueckas cBsI3b NO3HABATCJIbHY

HCOPTraHNYCCKUX



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

10

11

BCIICCTB, pa3JIMYHbIX
KJ1aCCOB

Knaccudukanms
XUMUYECKUX PEaKLUi B
HEOPraHUYECKOU U
OPraHN4YeCKON XUMHH.
3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHUs U
MIpEBpALICHUS SHEPTUU
MIPU XUMHYECKUX
peakuusx

CKopocTb peakiyu.
OOpatuMble peakluu.
XHMMHUUECKOE PAaBHOBECHE

[TpakTryeckas pabora Ne
1. «Bnusiare paznu4HbIX
(aKkTOpOB Ha CKOPOCTH
XUMHYECKON PeaKIum»

DneKTpoIuTHYECKast
mucconnanus. [Tonstue
0 BOJIOPOJTHOM
nokasarene (pH)
pactBopa. Peakiuun
MOHHOI0 OOMeEHa.
I'maponus opraHnvecknx

0O MOTHBAIlUIO
IIKOJIBbHUKOB

BKJIFOYEHHE B
YPOK UTPOBBIX
pouenyp,
KOTOpBIE
MTOMOTAI0T
MOIePKaTh
MOTHUBAIIUIO

26.10.2023

09.11.2023

16.11.2023

23.11.2023

bu6nmoreka [IOK
https://lesson.edu.ru/04/
11

bubnunoreka LIOK
https://lesson.edu.ru/04/
11

bubnmorexa LIOK
https://lesson.edu.ru/04/
11

bubnmorexa LIOK
https://lesson.edu.ru/04/
11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

12

13

14

U HCOPraHUYCCKHX
BCIICCTB

OXuCINTEIIHFHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [lonstre 06
3JIEKTPOJIU3E PACILIIABOB
U PaCTBOPOB COJIEH

KonTponbnas pabota mo
pazneny
«Teopernyeckue OCHOBBI
XUMUI»

Mertamnsl, ux
MIOJIO’KEHHE B
IIepunonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aToMoB. OOmue
¢u3nueckue cBoicTBa
METaJIJIOB

15

CrnnaBbl METAJIOB.
DIIEKTPOXUMUYECKU I
P HAaPSHKEHU
METaJIJIOB

JeTel K
MOJTYYEHUIO
3HAHUI,
HaJa)XKUBaHHUIO
MO3UTHBHBIX
MEKIIMIHOCTHEI
X OTHOIIICHHUM B
KJ1acce.

¢dbopmupoBaHue
OCHOB
9KOJIOTHYECKOM
KYJbTYpbI
COOTBETCTBYIOII]
en
COBPEMEHHOMY
YPOBHIO
9KOJIOTHYECKOTO
MBIIIJIEHUS

bu6nmoreka [IOK
https://lesson.edu.ru/04/
11

30.11.2023
bubnuoreka [{OK
https://lesson.edu.ru/04/
07.12.2023 11
bubnunoreka LIOK
https://lesson.edu.ru/04/
11
14.12.2023
bubnunorexa LIOK
https://lesson.edu.ru/04/
21.12.2023

11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

XUMHUYECKUE CBOUCTBA
BOKHEUIIINX METAJIOB
(HaTpuii, kanuii,

bubnunoreka LIOK
https://lesson.edu.ru/04/
11

16 o . 28.12.2023
KaJIbIIUH, MarHui,
ATFOMUHHN) U UX
COETUHEHUN
XUMIYECKHE CBONCTRA (dhopMupoBanue bubmmoreka [JOK
17 XpOMa, MeJIH 1 HX KOMMYHUKATHBH = 11.01.2024 Nttps:/lesson.edu.ru/04/
- oM 11
COCAUHCHHI
KOMIIETEHTHOCT
U B OImeHmH 1 bubmuoreka [{OK
XAMUIECKHE CBOHCTBA https://lesson.edu.ru/04/
18 LIMHKA, jKejie3a U UX COTPYHUHCCTBE 18.01.2024 11
COCIMHEHHI co
CBEPCTHUKAMH
[TpakTryeckas pabora Ne bubnuorexa [IOK
2. "Pemienue https://lesson.edu.ru/04/
19 AKCIEPUMEHTAIbHBIX 25.01.2024 11
3aj7a4 10 TEMe
«MeTtauie»"
Hemeramnsl, ux NPUBJIEYECHUE bubnmorexa LIOK
MOJIOKEHHUE B BHUMAaHUS https://lesson.edu.ru/04/
[Teproanueckoii cucreme IIKOJIBHUKOB K 11
20 XUMHUYECKHAX DJIEMEHTOB IIEHHOCTHOMY 01.02.2024
. . MenneneeBa u aCIIeKTy

0COOEHHOCTH CTPOEHHUS
aTOMOB

HU3Yy4aCeMbIX Ha
YPOKax sSIBJICHUU,



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

21

DuU3NYECKUE CBOMCTBA
HEMETaJUIOB.
Annorponus
HEMETaJJIOB (Ha mpuMepe
KHCIIOpO/Ia, Cephl,
dbocdopa u yriepona)

22

23

XHUMHAYECKHE CBOIICTBA
raJIOT€HOB, CEPhI M UX
COCTUHEHUN

XUMHUYECKUE CBOUCTBA
a3ora, ¢ocodpa u ux
COCTMHEHUN

24

25

26

XHUMHYECKHUE CBOMCTBA
yriaepoja, KpeMHHUS U UX
COeTMHEHUN

IIpumeHeHue
BaKHEHUIIINX HEMETALI0B
U UX COeJUHEHUU

O06001menue u
CHCTEMaTH3aIusl 3HaHUM
no teMe «HemeTaniny.
Breraucnenus 1o
YpaBHEHUSM
XUMHYECKUX PEAKIUN U

OpTaHMU3aIMs UX
paboTsI ¢
MOJy4aeMOM Ha
YpOKE COLUaIbHO
3HAYUMOU
nHpopmanuen

(dhopmupoBaHue
L[EJIOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIL
ero
COBPEMEHHOMY
YPOBHIO
pa3BUTHS HAYKH
u
00IIeCTBEHHOM
MPAKTHKH

08.02.2024

bubnunoreka LIOK
https://lesson.edu.ru/04/
11

15.02.2024

22.02.2024

bubnunoreka LIOK
https://lesson.edu.ru/04/
11

bubmuoreka [{OK
https://lesson.edu.ru/04/
11

07.03.2024

14.03.2024

21.03.2024

bubmmoteka IIOK
https://lesson.edu.ru/04/
11

bubnmorexa LIOK
https://lesson.edu.ru/04/
11

bubmmoteka IIOK
https://lesson.edu.ru/04/
11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

TEPMOXUMHUYECKHE
pacyérbl

[TpakTrueckas padota Ne

3. «Pemenune

bu6nmoreka [IOK
https://lesson.edu.ru/04/

27 SKCIIEPUMEHTAIIBHBIX 04.04.2024 11
3aja4 1o TeMe
"Hemertanmsi'"»
KonrpossHast paboTa 1mo Bubsmorexa [IOK
28 TemaMm «MeTauib» U 11.04.2024  https://lesson.edu.ru/04/
«Hemertaiutb» 11
Heopranuueckue u (dhopMupoBanue bubmmoreka [JOK
OpPraHMYECKUE KMCIIOTHI. OCO3HaHHOTO, https://lesson.edu.ru/04/
29 Heopranuueckue u yBaxkuTensHorou  18.04.2024 11
OpraHuy4ecKue N00Opo’KenaTeNbH
OCHOBaHUs Or'0 OTHOILIEHUS K
AmpoTtepHbIe Apyromy bubmmnoreka HOK
HEOPraHWYECKHE U YCIIOBCKY, €TI0 https://lesson.edu.ru/04/
OpraHuYecKue MHEHHIO, 11
30 COEIMHEHHS. MHPOBO33pECHHIO 25.04.2024
I'eneTnueckas cBs3b
HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB
Ponp xuMuu B bubnunorexa LIOK
31 o0ecrieyeHnn ) 02.05.2024 ztltps:/llesson.edu.ru/04/
9KOJIOTHYECKOIA, 11

SHEPreTUYECKON U



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

MMHUIIEBON OE30IaCHOCTH,
Pa3BUTHH MEIUIIUHBI
[IpencraBnenus 06 dhopmupoBaHHe bubmuorexa [JOK
00X HAYyYHBIX LIEHHOCTH https://lesson.edu.ru/04/
32 HPUHIAIIAX 1 3JI0pOBOTO U 16.05.2024 11
MIPOMBIIIJIEHHOTO 0e30macHoro
MIOJIy4EHUs BaXKHEUILINX o0pa3a )K13HU;
BEIICCTB YCBOCHHUE TIPABHLII
HHIHBUYAJIbHOTO bubnnorexa [JOK
U KOJIJIEKTUBHOTO https://lesson.edu.ru/04/
0e301acHOro 11
YenmoBek B MUPE BEIIECTB MIOBEJICHHS B
33 1 MaTepuaaoB. XUMHUs 1 1 YpE3BBIYANHBIX 16.05.2024
3J0pOBbE YCIOBEKA CUTyalusIX,
YTPOIKAFOIITUX
KU3HU U
3I0POBBIO JIFOJICH
OBIIEE KOJIMYECTBO 33

YACOB I10 [TPOTPAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Xumus / I'abpuensu O.C., OctpoymoB U.I'., Cnaakxos C.A., Akunoneproe obmectBo «M3narenbctBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

IMabpuensn, O. C. Xumus 10-11 knacc. ba3zoBelit ypoBeHs. MeToanueckoe nmocooue
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://myschool.edu.ru

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

www.standart.edu.ru

www.proshkolu.ru

OTkpeIThIid OaHk 3amanuit EI'D (fipi.ru)/ http://www.fipi.ru



https://myschool.edu.ru/
https://lesson.edu.ru/04/10
http://www.standart.edu.ru/
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http://www.fipi.ru/

