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MNOACHUTEJBbHAS 3AIINCKA
[lporpaMma 1Mo XMMHUHM Ha YpOBHE CpeaHEro oomiero oOpa3zoBaHus pa3zpaboTana Ha ocHoBe dDenepaqbHOrO 3aKOHA OT

29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoit @eaepannn» (¢ U3MEHEHUAMHU ), TPEOOBAHUM K pe3yIbTaTaM OCBOCHUS
benepabHON 00pa30oBaTEIBLHOM MTpOrpamMMBbI cpearero ootmero oopazopanus (POIT COO), npencraBieHHbIX B DenepaabHOM
rocyjiapctBeHHOM obpazoBaTenbHoM ctanaapte COO, ¢ yuérom Konrenuu npenoaBaHus y4eOHOTo mpeamera « XuMus» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yromUX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPaMMBI, U
OCHOBHBIX mnoJokeHun «Crparernn pasButus BocnuTanus B Poccmiickonn ®enepanmn Ha nepuox o 2025 ropa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.), a TakKe B COOTBETCTBUHU C:

o CII 2.4.3648-20 «CanuTtapHO-3MUIEMHOJIOTHIECKIE TPEOOBaHMS K OpraHU3aIMsM BOCIUTAHHUS W OOy4YeHUS, OTAbIXa H
03JJOPOBJICHUS IETEU U MOJIOJEKI;

o CanlluH 1.2.3685-21 «['urnennueckue HOPMATUBBI U TPeOOBaHUS K 00ECIIEUCHUIO 0€30MaCHOCTU U (M) 0€3BPETHOCTH
JUTs1 4eTloBeKa (PaKTOpOB Cpeibl OOUTaAHUSY;

o ®OI'OC COO, yrBepxkaeHHbIM npukazoM MunoOpuayku P® ot 17.05.2012 Ne 413;

o [IIpukazom Munnpocsemienusi PO ot 12.08.2022 No 732 «O BHeceHUH M3MEHEHHMU B (eJiepalibHbIN TOCYIapCTBEHHBIM
oOpa3oBaTeNIbHBIN CTAaHAAPT CPEAHEro 001Iero oOpa3oBaHus, YTBEPKICHHBINA NMpUKa3oM MUHHCTEPCTBA 00pa3oBaHuUs U
Hayku Poccutickoit @enepanuu ot 17 masg 2012 r. Ne 413»;

o @OII COO, yrBepxaenHon npukazoM Munnpocsemenus PO or 18.05.2023 Ne 371.

OcHOBY MOJXO0B K pa3zpabOTKe MporpamMmbl O XMMHHU, K ONpPeAeSIeHUI0 00IIel cTpaTeruu oOydeHus, BOCIIUTAH Ul U
pa3BUTHS OOYYAIOIINXCA CpeACTBaMU yueOHOTo mpeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIA
koHuenrtyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COAEpKaHUs, PEe3ylbTaTOB OOyUEHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMHUYECKoe 00pa3zoBaHue, OITy4aeMO€e BEITYCKHUKaM# 00111e00pa30BaTesIbHON OpraHu3aliy, IBJIsEeTCS HEOThEMIIEMOM
4acThiO UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILAIOLIMM 3TAllOM pean3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KIIFOYEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHOM CHCTEME XMMHUYECKOro OO0pa3oBaHMs. DTH LEHHOCTU KacaroTCsl MO3HAHUS



3aKOHOB IPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, & TAKKE DKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 37I0pOBBIO M MPUPOAHON cpere. Peanmsyercsa xumuueckoe oOpa3oBaHue OOydalOIUXCS HA YPOBHE
cpenHero oOmiero o0pa3oBaHUsl CPEACTBAMHU YYEOHOro mpeaMeTa «XUMHUS», COACpPKAHME U TMOCTPOCHHE KOTOPOTO
ONpe/eNieHbl B MIporpaMMe MO XMMHUHU C YYETOM CHEHM(PHUKKA HAyKH XMMHH, €€ 3HAUEHUs B IO3HAHWU MPHUPOABI U B
MaTepuaIbHON KU3HU OOLIECTBA, a TAKXKE ¢ YYETOM OOIIMX LIeJIEH U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero ooIero oopasosanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POJb B COBPEMEHHON LMBHWIM3AIMH, B CO3JAaHHUH
HOBOI1 0a3bl MaTepuaIbHON KylbTyphl. OHa BHOCUT CBOM BKJIaJ B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHKE LIEJIOCTHOTO MPECTABIECHUS 00 OKPYKaIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOPOE PopMHUpYyETCs
B XMMHH Ha OCHOBE IIOHUMAaHMs BELIECTBEHHOI'O COCTABA OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.

TecHO B3aMMOAEUCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XMMHUS CTaJla HEOThEMIIEMOW YaCThE0 MUPOBOU KYJIBTYDHI,
HEOOXOJAMMBIM YCIOBHEM YCIEIIHOTO TpyJda M >KU3HM KaxJAoro uieHa obmiectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3yjaresbHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampapiieHa Ha peuieHHe INo0ajbHBIX MPOOJIEM YyCTONYMBOIO pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOM, IKOJIOTHUECKON 0€301MaCHOCTH M OXPAHbI 3/I0POBbSI.

B cooTBeTcTBUM C OOIIMMU LENSIMU U MPUHUIUIIAMUA CPEJAHEr0 OOIIEro 00pa3oBaHus COAEpkKaHUE MpeaMeTa « XUMUS»
(10-11 xiaccel, 0a30BBbI YpOBEHb H3Y4YCHHS) OPUCHTHPOBAHO MPEHMYIIECCTBEHHO HAa OOIIEKYJIHTYPHYIO MOJATOTOBKY
oOyuaromuxcsi, HeoOOXOUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHUS B KU3Hb
colyyma, poJoJIKEHHsI 00pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsiolIMMU  IpeaMeTa «XUMUs» SIBIAIOTCS 0a3oBble Kypchl — «Opranunyeckas xumus» u  «OOmas u
HEOpraHWYecKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM [0 HEOPraHMYECKOW XUMHUU (C BKIIOUEHHMEM 3HaHW U3 00IIel XxumMuu) u opraHudeckoil xumuu. dopmupoBanue
JaHHOM CHCTEMBbI 3HaHUH MPU U3YyUEHUH MTPeIMeTa 00eCTIeYMBAET BOZMOKHOCTh PACCMOTPEHMSI BCEI0 MHOT000pasus BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa conepxkanusi KypcoB — «Oprannyeckas xumus» u «OOmias ¥ HeopraHudyeckas Xumus» chopmupoBaHa B
mporpaMme 1o XMMHUW Ha OCHOBE CHCTEMHOTO IMOAXOAAa K M3YYCHHIO y4eOHOTO MaTepuayia U 0OyCIIOBIIEHa MCTOPUYCCKH
000CHOBAHHBIM PAa3BUTHUEM 3HAHUW HA ONPECTEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHM4ecKoi XMMHUHU BEIlleCTBA
paccMaTpUBAIOTCS. HA YPOBHE KIACCHUYECKONM TEOPHUHM CTPOCHHSI OpPraHWYECKUX COCIMHEHWM, a TakKe Ha YPOBHE
CTEPEOXUMUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemlecTB. CBeAeHUS 00 M3ydaeMblX B Kypce BELIECTBax
JIAI0TCS B Pa3BUTUU — OT YTJIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHU. B Kypce opraHnyeckoi XumMmumn
MOJIy4YaroT pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIlEr0o 0Opa3oBaHUs MEpPBOHAYAJIbHbBIE MPEACTABICHUS O
XUMUYECKON CBSI3U, KIACCHU(UKAIMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCMMOCTU CBOMCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHYECKON pEaKIINH.

[Toa HOBBIM yTJIOM 3peHUS B IPeAMETE « XUMUSD» 0a30BOTO YPOBHS PACCMATPUBAETCS U3YUCHHBIN Ha YPOBHE OCHOBHOTO
00111ero 00pa30BaHUs TEOPETUUECKUM MaTepual U (DAKTOIOTUYECKUE CBEICHUS O BEIIECTBAX U XUMHUECKOHN peakiuu. Tak, B
YaCTHOCTH, B Kypce «O011as 1 HeopraHuueckas XUMHs» 00y4JaroIUMCs MPeI0CTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JIOTHYECKUX MO3UILIUM, TTy0XKe MOHATh UICTOPUUECKOE U3MEHEHNE
(YHKITUI 3TOTO 3aKOHA — OT 0000IIArOIIeH 10 0OBICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOKHEWINMX BEIIECTBAX, MX COCTABE, CTPOCHWH, CBOMCTBAX M MPUMEHECHUH, a TAKXE O
XUMHAYECKUX PEAKIHSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX NMpOTEeKaHus fononHsercsa B Kypcax 10 u 11 ximaccoB anementamu
COJICp>KaHMs, UMEIOIIUMU KYJbTYPOJIOTUYECKUN W TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3U XUMUU C IPYTUMHU HayKaMU, pACKPBIBAIOT €€ pOJib B TO3HABATEILHOM U MPAKTUYECKOM AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIHUTAHHUIO YBaKEHUSI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUECKHUX MPUIIOKEHUM XHUMHH,
MOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBS3aHHBIX C XHMHEH,
KPUTHUYECKA OCMBICIMBATh MHGOPMAIMIO U TMPUMEHSATH €€ ISl MOTMOJHEHUs] 3HAHWM, pPelIeHUs WUHTEIUICKTYaJlbHBIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEIOBATEIbCKUX 3ajad. B 1enoM cojaepkaHue y4eOHOro mpeaMera «XHUMHS» JaHHOTO YPOBHS
W3Y4YEHUSI OPUEHTUPOBAHO Ha (pOpMUPOBaHHUE y 00YUAIONMIUXCS MHUPOBO33PEHUECKONW OCHOBBI JJISI TOHUMAaHUS (GUI0CO(CKIX
UJeH, TAKUX KaK: MaTepUaIbHOE €JMHCTBO HEOPTAHMYECKOTO U OPTaHUYECKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIIECTB UX
COCTaBOM U CTPOCHHMEM, MMO3HABAEMOCTh MPUPOIHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY



HOBBIMH (haKTaMH U TEOPETUUECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUH SKOJIOTUYECKUX MPOOIIEM, a TAKXKE
npo0iieM cOepexeHHs SHEPTETUIECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B nane pemieHus 3agad BOCIUTAHUS, Pa3BUTHS U COLMAIM3AIMU OOYYAIOIIUXCA TPUHATHIE TPOrPaAMMONA MO XUMUHU
MOJIXOJIbI K OTIPEICIICHUIO COJEPKaHUSI U MOCTPOCHHUS IIPeIMETa MpeIycMaTpuBatoT GOpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
JEUCTBUN, UMEIONMX 0a30BOE 3HAYECHHE JUISl PA3IMYHBIX BHUOB JCSATEIBHOCTU: PEIICHMs] MpoOJeM, MOMCKA, aHaIu3a U
00pa®oTku MHGpOpMalLUU, HEOOXOAUMBIX NJIsi MPUOOPETEHUS OMbITa MPAKTUYECKON M HCCIEAOBATEIbCKON NEATEIbHOCTH,
3aHUMAIOIIEN BaJXHOE MECTO B IIO3HAHUH XUMUH.

B npakTuke npenoiaBaHusl XMMHH KaK Ha YPOBHE OCHOBHOT'O 00I1IET0 00pa30BaHusl, TaK U Ha YPOBHE CPETHETO OOIIErO
oOpa3oBaHMsI, MpH OIpPENEICHUH COAEPKATEIbHOW XapaKTEpUCTHKU IIeJIed U3y4eHUs I[pelMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIUOHHO MpU3HAETCA (OPMUPOBAHME OCHOB XUMHUUYECKOW HAyKH Kak O0OJacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOUN AEATEIBHOCTH YEJI0BEKAa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI.
C MeTOIMYECKON TOYKH 3PEHHS TAKOU MOAXO/ K ONMPEAEIEHUIO LENEN N3yUeHUs PEAMETA SIBISAETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMsI TJIaBHBIMU LIEJISIMU U3YyY€HHUs Npeamera «Xumus» Ha 6azoBom yposHe (10 —11 ki)
SABJISIFOTCSL:

e (opMupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEHIIEH COCTaBISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHPA,
B OCHOBE KOTOPOM JieXkaT KIIFOUEBble MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH,
YCBOEGHHE M TMOHMMAHHME CYUIHOCTU JOCTYMHBIX OOOOIIEHMH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C
UCTOpPUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopMupoBaHuE M PA3BUTHUE NPEJCTABICHUNA O HAYYHBIX METOJax IO3HAHMS BEIIECTB UM XMMHUYECKHX PpEaKIIuil,
HEOOXOAMMBIX JIJIsl MPUOOPETEHUS YMEHUI OpHEHTHPOBATHCSA B MHUPE BELIECTB M XUMUYECKHUX SIBJICHUN, NUMEIOUIUX
MECTO B IIPUPOJIC, B MPAKTUYECKON M TOBCEHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CHOCOOOB JAEATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U OOBSCHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOIEHHEM MPaBUil 0€30MIaCHOTO OOpaIleHUs C BEIIECTBAMM.

Hapsny ¢ atum, coneprkaresbHas XapakKTEPUCTUKA LEJIEH U 3a1a4 U3yYECHUS IPEIMETA B IPOrPaMME MO XMMUN YTOYHEHA
U CKOPpPEKTHpPOBaHA B COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHUCTEME CpenHero oodiiero oOpazoBanus. CerogHs B



IPENoJAaBaHUM XUMHM B OOJIbLIEH cTENeHU OTAAETCs MPEANOYTEHUE MPAKTUUECKOW KOMIIOHEHTE COJEp)KaHus oOydeHus,
OPUEHTHPOBAHHOW HA MOJTOTOBKY BBITYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BIAACIONIET0 He HAOOpOM 3HaHUH, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMH aKTUBHOTO MOJYYCHHs 3HAHUN M MPUMEHEHHUS HX B
peanbHOM KU3HU JJIs PELICHHs IPAKTUYECKUX 3a1ay.

B c¢Bs13u ¢ 3TUM npu U3yueHUu npeameTa « XUMus» JOMUHUPYIOIIEe 3HaUeHHE TPUOOPETAIOT TaKUe 1IeJIU U 33/1a4H, Kak:

ajanranus o0yJyaroumxcs K yCJI0BUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, (POPMUPOBAHNE UHTEIUIEKTYaIbHO Pa3BUTON
JUYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO TPAaMOTHBIX pEIICHU B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHre y 00y4aroluXxcsl KJIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMHN ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUIS Pa3IMYHBIX BUJIOB JEATEIbHOCTU: pEeUIeHUs Mpo0ieM, MoUcKa, aHanu3a U o0paboTKu UHPOpMAIK, HEOOXOIUMBIX IS
MpUOOPETEHUS ONBITA IESTEIIBHOCTH, KOTOpas 3aHUMAET Ba)KHOE MECTO B MMO3HAHWU XWMHH, a TAKKE ISl OLICHKU C MO3UIIUMA
AKOJIOTUYECKON O€30MaCHOCTH XapaKTepa BIMSHUS BEIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyYarOIIUXCs: CIOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 10 XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH, MCIOJb30BaTh
COBpPEMEHHbIE HMH(QOPMALMOHHBIE TEXHOJIOTMM JJisi TMOMCKA M aHajlM3a Y4YeOHOW M HAay4YHO-NOMYJSIpHOM HH(OpManuu
XUMHYECKOTO COIEPIKAHMS;

(¢opMupoBaHue W pa3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO MBILIUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHMM M MPOBEICHUU
XUMHYECKOT0 HKCIIEPUMEHTA;

BOCIIUTaHUE Y 00ydarouuxcsi yoOekIEHHOCTH B TYMAaHUCTUYECKON HAIIPABICHHOCTH XUMUH, €€ BaKHOM POJIM B PEIICHUH
rJ100aNbHBIX MPOOJEM PAMOHAIBHOTO MPHUPOJONOIL30BAHMS, MOMOJHEHUSI JHEPreTHUYECKUX PECYpCOB U COXpaHEHUs
MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpex)HOro OTHOUICHHSI K MPUPOJIE U CBOEMY 3[I0OPOBBIO, a TaKXkKe
NpUOOpPETEHUs OMbITA UCIIOJIB30BAHNUS MMOTYYCHHBIX 3HAHUH JJIs IPUHATHS TPAMOTHBIX PELICHUM B CUTYaIUsIX, CBSI3aHHBIX C
XUMHAYECKUMU SBICHUSMH.



B yuebHOM mmaHe cpemHero o0Imiero oopa3oBaHus MpeaMeT « XUMUs» 0a30BOr0 YPOBHsI BXOJUT B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Oob111ee 9rciio 4acoB, OTBEIEHHBIX JJIs U3YUCHHS XUMUH, HAa 0a30BOM YPOBHE CPEIHET0 00IIero 00pa30BaHus, COCTABIISET
68 yacos: B 10 kitacce — 34 gaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Hezenio).

COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI Oprann4yeckoii xumum (3 yac)

[IpeameT OpraHMYecKo XMMUK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHE B ITOJYYEHUU HOBBIX BELIECTB U MAaTEPHUAIIOB.
Teopusi ctpoeHuss opranudeckux coeauHeHuil A. M. bytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (HOPMYJIbI
OpraHUYecKuX BewecTB. ['oMonorus, nsomepusa. XUMUUECKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHbBIEC U KPATHbBIE
CBSI3U.

[IpencraBienre o KIacCU(pUKALMU OpraHMYecKux BemiecTB. HoMmeHknaTypa OpraHM4eckux COEIMHEHUH
(cucremaTuyeckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKUX BEILIECTB.

OKCneprUMEHTAIbHbBIE METOJbl M3YYEeHMs BEIIECTB M WX MpPEeBpallleHHil: 03HAKOMJIEHHWE C o0pa3liaMh OpraHUYEeCKUX
BEILIECTB U MaTepuajaMu Ha MX OCHOBE, MOJIETMPOBAHHME MOJEKYJ OPraHMYECKHX BEIIEeCTB, HAOIIOJECHUE U ONKMCAHHE
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKHUX BEIIECTB NMPU HArpeBaHuM (IUIaBJIeHHE, OOYIJMBaHUE U
TOPEHHUE).

Yraesoaopoasi (13 yac)



AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUH psisl. MeTaH U 3TaH — MpOCTeiIMe MPeACTaBUTENN aJIKaHOB: (hU3NUYECKUE
Y XUMUYECKUE CBOMCTBA (PEaKMU 3aMEILEHUS U TOPEHUS ), HAX0XKICHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKHIA pAd. DTUJIEH W MPONMWIEH — MPOCTEHINE MPEACTABUTENHN AJIKEHOB:
¢u3nUeckue W XUMUYECKHE CBOMCTBA (peakuuy THUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALUUA, OKUCICHUS W
MOJIMMEPHU3ALIHH ), TOJTyYECHUE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakiius
nonuMepusanun). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS], TOMOJIOTUYECKUN psifl. ALIETHIIEH — MPOCTEUIINNA NPEICTaBUTENb AJIKUHOB:
COCTaB, CTPOCHHE, (PU3NYECKUE U XMMUYECKUE CBOICTBA (peaKIMu TUIPUPOBaHNUS, TAJIOTCHUPOBAHUS, THAPATALIUN, TOPEHUS),
MOJIYyYEHHE U IPUMEHEHHE.

Apenbl. beHzoi: coctaB, cTpoeHue, PU3NUECKUe U XUMUYECKUE CBOMCTBA (PEaKIMU TaJIOTEHUPOBAHUSI U HUTPOBAHUS),
MOJIyYeHUE U MPUMEHEHHE. T0ayon: cocmas, cmpoeHue, pusuieckue u XumuiecKue ceoucmea (peakyuu 2an02eHupo8anusl u
HUMpOBanusl), noayyenue u npumeHenue. TOKCUYHOCTh apeHOB. [eHeTHdeckas CBSA3b MEXAY YIVIEBOJOPOJAMHU,
MPUHAJICKAIUMHA K Pa3IUYHBIM KIJIACCaM.

[IpupoaHbie UCTOYHHUKYU YTIeBOAOPOI0B. [Ipupoanslit ra3 u nomyTtHbie HedTaHBIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue.
CnocoObl nepepaboTKu HePTH: MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTuTUYeCKuil), muponu3. [IpoaykTel nepepaboTku
He(TH, UX TPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yTroJib U MPOAYKTHI €r0 MepepadoTKHy.

DKCneprUMEHTATbHBIE METObI U3yUEHHUS BEIIECTB U UX IPEBPAILICHUI: O3HAKOMJICHHE C 00pa3iiaMu IIacTMacc, KayuyKoB
U pe3uHbl, KosuteKiun «HedTb» u «YT01b», MOIETUPOBAHIE MOJIEKYJT YIJIEBOIOPOIOB M TAJIOT€HONIPOU3BOHBIX, POBEACHUE
IPAKTUYECKON pabOoThI: MOJYyUYEHHUE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

PacuéTnrble 3amaun.

Bbluucienus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB HJIM IPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue oprannyeckue coennnenns (13 gac)




[IpeaenbHbIe OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOEHUE, GU3HUUYECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu ¢
AKTUBHBIMU METaJllIaMH, TaJIOT€HOBOJAOPOJAaMH, TOPEHHE), pUMEHEeHrEe. BoiopoiHbIe CBA3M MEXKy MOJIEKYyJIaMU CIIUPTOB.
JlericTBUE METAaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. DTHICHIJIMKOJIb W TJHMIEPUH: CTPOCHHE, (PU3NYECKHMEe M XUMHUYECKHE CBOWMCTBA
(B3auMOJIeHCTBUE CO LIEIOYHBIMU METaJIIaMH, KaueCTBEHHAs! peaKIisi Ha MHOT0aTOMHbIE CIUPTHI). JleficTBUE HA OpraHu3M
yenoBeka. [[puMeHeHre rimmuepruHa U STUICHTJINKOJIS.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE cBOMcTBa. TokcMUHOCTh (eHona. [Ipumenenue denona.

Anpaerunpl U Kkemowuvl. GopManbAeTua, alueTalbIeru: CTpoeHUue, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUSI M1 BOCCTAHOBJICHHU S, KAUECTBEHHBIC PEAKIIUN ), IOJyYCHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpefe/bHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas KHCIOTBI: CTpOC€HHE, (U3UYECKUE U
XUMUYECKUE CBOWCTBa (CBOMCTBa, OOIIME JUIs KJacca KHUCIOT, peakiusi 3Tepudukaiuu), MoJydeHHUEe U MPUMEHEHHE.
CreapuHOBasi M 0JICMHOBAS KUCJIOTHI KaK MPEJACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbL1a KaK COJIM BHICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JICHCTBUE.

Crnoxxable 2(pUpbl KaKk MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxsbx 3¢upoB. XKupsl. ['maponus Kupos.
IIpumenenue xupoB. buonoruueckas posb :KUPOB.

VYrneBoasl: cocTaB, kKiaccuduKaius yriieBoJIoB (MOHO-, M- U MOJIUCaxapu/bl). [ I0K03a — MPOCTEUIIHMIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (PU3MYSCKHE W XUMHYECKHE CBoWcTBa (B3ammojciicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBiIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPO/IE,
npuMeHeHue, onojoruyeckas poisib. @otocunre3. OpykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemntono3a kak npupoansie noiumepbl. CTpoeHUE Kpaxmania U LeiuTroio3bl. Ou3nueckue U XUMUYECKHE
CBOMCTBA KpaxMaja (TUAPOJIN3, KaUeCTBEHHAs PEAKIIUSI C HOJIOM).

DKCIepUMEHTAIbHBIE METOJIbI M3YyYEeHHUs BEIIECTB W WX IMPEBpAIlCHUM: MPOBEICHHE, HAOJIOJICHHUE W OMHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHE STaHOJa
okcusioM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOACICTBHE TinliepuHa ¢ ruapokcuom Meau(ll)), anpaeruaos (okucieHue



aMMHaYHbIM pacTBopoM okcuzaa cepedpa(l) u ruapokcumom menu(ll), BlaumomericTBue Kpaxmaia ¢ HOIAOM), IIPOBEICHUE
MPaKTUUECKON pabOThI: CBOWMCTBA PAacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUH).

A30Tcoaep:kalye Opranndeckue coequHenus (3 yac)

AMMHOKHCIIOTBI Kak aM(OTEpHBIC OPTaHUYECKHE coeTuHEHN. DU3NIECKNE U XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe TIuIHa). bronornyeckoe 3HaueHNE aMUHOKHUCIOT. [lenTuapr.

benku kak mpupoHbie BRICOKOMOJCKYIIAPHbIE coenuHeHus. [lepBuuHas, BTOpUuyHas U TPETUYHAsI CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OENTKOB: TUAPOJIN3, ICHATYpaIusl, KaUeCTBEHHbIE PEAKIIUU Ha OCIKHU.

DKCIepUMEHTATBHBIC METOIBI U3YUYCHUS BEIISCTB U UX MPEBPAICHUN: HAOIIOJECHUE M OMMMCAHKUE IEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIvs OCIKOB MPHU HarpEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BricokoMouieKyIsipHbIe coefuHeHus (2yac)

OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHU: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIUMEPU3AINKN, CPEeAHssT MOJeKyisipHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJCKYJSAPHBIX COCIMHEHHA —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

DKCIEepUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB W WX IMPEBpAICHUI: O3HaKOMJICHHE C 00pasmamMu MPUPOIAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MeXIpeaMETHBIX CBSI3€M TPU W3YYEHUM OpraHuyeckod xumuu B 10 Kiacce OCYIECTBISIETCS 4Yepes
WCITOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHSATHN, SBJSIOMIUXCS CUCTEMHBIMH JIJIS OTICITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHbIC TOHSTHUS: SBJIICHWE, HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHallu3, CUHTE3,
KIaccuukanys, nepuoInIYHOCTh, HAOII0IEHNEe, U3MEPEHNE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.



®dwusuka: MaTepus, YHEPrHs, Macca, aToM, 3JEKTPOH, MOJEKYJa, SJHEPTeTUYCCKUN YPOBEHb, BEIIECTBO, TEIIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (U3MUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHUS.

buonorus: knetka, opraausm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, HOTOCHHTE3, OMOJIOTHUECKH aKTUBHBIC BEIIECTBA
(6enKu, yriaeBoibl, >KUPbI, GEPMEHTHI).

['eorpadus: MUHEpaIbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonorus: MNUIIEBbIE MPOIAYKTHI, OCHOBBI PAIIMOHAILHOTO TMUTAHUS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaTsl, MaTEPHAITBl N3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue ocHOBbI Xxumum (13 4ac)

XUMUYECKHI 2JIeMEHT. ATOM. SIapo atroMa, W30TOMbl. DJIEKTPOHHAS 000J10YKa. JHEPreTUYECKUE YPOBHU, MTOAYPOBHH.
ATOMHBIE OpOHUTaNH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH pacHpeeicHHs 3JICKTPOHOB M0 OPOUTAIIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepnonnueckuit 3akoH u [lepronnueckas cucrema xumudecknx 3neMeHToB /. . MenneneeBa. CBsI3b NEpUOANYECKOTO
3akoHa U [lepnoguyeckon cucteMbl XUMUUECKHX 3y1eMeHTOB [[. 1. MenneneeBa ¢ cOBpeMEHHOM TEOPUEN CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKUX PJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB M0 rpynnamM
U niepuogaM. 3Ha4eHUE MEPUOANIECKOrO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKas CBA3b. BUIbI XMMUUYECKOUW CBSI3U (KOBAJEHTHAsl HEMOJSIpHAS U MOJIApHAs, NOHHAs,
MeTajinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOM CBsI3U (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIHN).
Bopopoanas cBsa3b. BaleHTHOCTh. DIE€KTPOOTpUIIATENbHOCTh. CTENeHb OKUCIEHUS. FIOHBI: KATUOHBI 1 AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa BeLIECTBA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUINA KPUCTAITMYECKON PEIIETKHU.

[TonsTue 0 nucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B PACTBOPE.



Knaccudukanus HeopraHnuueckux coenuHeHuil. HomeHknarypa HeopraHuueckux BemiecTB. ['eHeTHueckas CBA3b
HEOPraHMYE€CKUX BEIIECTB, MPUHAIICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumunueckasi peakuusa. Kmaccudukamuss XMMUYECKHX pPEaKIMi B HEOPTaHUYECKOM W OPraHM4YecKOW XMMHU. 3aKOH
COXpPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALICHUS SHEPTUN [P XUMUYECKUX PEAKIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3MyHbIX (akTopoB. OOpaTumble peakiu. XHWMHUYECKOE pPaBHOBECHE.
@DakTOpHI, BIUAIOLIME HA COCTOSTHUE XUMUUYeCKOro paBHosecus. [Ipunuun Jle [lartense.

Onektponutryeckas nuccouuanusa. CuibHble M cinalble 37eKTposnuThl. Cpena BOJHBIX PAacCTBOPOB BEILECTB: KUCHas,
HEWUTpaJIbHASL, IIEITOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCcneprUMeHTAIbHBIE METO/IbI M3YUYCHHS BEIIECTB U UX MPEBpaIIeHU: JeMoHcTpanus Tabnun «[lepuonnueckas cucrema
xuMuueckux aemeHToB JI. Y. MenneneeBa», u3ydeHue Mojeiei KpUCTAUNIMUECKUX PEIIETOK, HAONIOJEHUE U ONHUCAHUE
JEMOHCTPAIUOHHBIX U JJA0OpAaTOPHBIX OMBITOB (pa3lIoKEHHWE TMEPOKCHIa BOJAOPOJa B MPHUCYTCTBUU KaTaauzaTopa,
OnpeaeeHue Cpebl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIIBHOIO MHAMKATOPA, PEAKIMK HOHHOTO OOMEHA), MPOBECHUE
MpaKkTU4YECKON paboThl «BrusHue pa3nudHbIX (AKTOPOB HA CKOPOCTh XUMHUUECKOU PEaKIIUm.

PacuérHble 3anaum.

Pacuétel o ypaBHEHHSIM XUMUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI, PACUETHI C UCTIOJIb30BAaHUEM
MTOHATHS «MACCOBas OISl BEILIECTBAY.

Heoprannyeckasi xummus (17 yac)

Hemeranner. Ilonoxxenne HemetamnoB B llepumommueckoi cucreme xumuueckux siemeHToB . M. Mengeneera u
O0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETAUIOB (Ha MpuUMepe KHUCIopoja,
cepsl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX HEMETA/UIOB (TajOT€HOB, cephl, a3oTa, docdopa, yriepoja U KpeMHHUsS) U HX
COeIMHEHU (OKCHI0B, KUCIOPOICOAECPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.



Mertannsl. [Tonoxxenue metamioB B [lepuoaudeckoii cuctreme xumudeckux 3eMeHToB J. 1. MenaeneeBa. OcobeHHOCTH
CTPOCHHs DJIEKTPOHHBIX 000JI0UeK aToMOB MeTawioB. OO0mue Qusnyeckue cBoiicTBa MmeTaisioB. CIUlaBsl METaUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATpUM, KaJIUM, KaJIbIIMH, MarHWi, aJlOMUHUN, ITUHK, XpPOM, KEJe30,
Me/lb) U UX COCTMHEHUH.

OG6mue crocoObl MoTyueHus: MeTauioB. [lpuMeHeHne MeTaioB B OBITY U TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3YUYEHUS BEIIECTB M MX MPEBPALICHUIN: U3YYECHHUE KOJUIEKIMU «MeTabsl U CIuiaBbD,
00pa3IioB HEMETAJIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4, HAOJIIOACHUE U ONTMCAHUE JEMOHCTPAIMOHHBIX 1 JIJA0OPATOPHBIX
OTIBITOB (B3aMMOJICMCTBHUE THJIPOKCHJIA AIFOMUHMS C PACTBOPaAMU KHCJIOT U IIeouel, KaYeCTBCHHBIC PEaKIIMU Ha KaTHOHBI
METAJIJIOB).

PacuétHrie 3agaun.

Pacuétsl Macchl BemiecTBa Wi 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY BELIECTBA, MAacCce UM OOBEMY OJIHOTO W3
Y4acCTBYIOIIMX B PEAKIMH BEIIECTB, pacué€Thl Macchl (00bEMa, KOJIUUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJIHO U3
BEIIECTB UMEET ITPUMECH.

Xumus v Ku3Hb (4 4ac)

Ponp xumuum B 00ECHEUEHMHM SKOJOTHMUYECKON, PHEPreTUYeCKOM W MUIIEBOM O€30MacHOCTH, Pa3BUTUM MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus 06 00X HAYYHBIX MPUHITUIIAX TIPOMBIIIJICHHOTO IMOTYyYCHHS BaXKHEHUIIIMX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPUAIOB: BAKHEHUIIHNE CTPOUTEIBHBIE MaTEpHalibl, KOHCTPYKIIMOHHBIC MaTepHabl,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepHAaIIbI ISl JICKTPOHUKH, HAHOMATEePHAIIbl, OpraHUYeCKHUEe 1 MUHEPAJIbHBIC YI00pEHHUS.

Xumusi U 370pOBbE€ UEJIIOBEKA: TMpaBWja HCIOJIb30BaHUS JIGKAPCTBEHHBIX MpenapaTroB, MpaBuja OE30MMacHOro
HCIIOJIb30BaHUS MPENapaToB OLITOBOM XMMHUU B MOBCEHEBHON KU3HHU.

MexxnpeaMeTHbIE CBSI3H.



Peanuzanus MexnpeIMeTHBIX CBS3€M MpH M3ydyeHUM OO0IlIed M HeopraHudeckoil xumuu B 11 Kitacce ocyiiecTBiseTcs
Yyepes3 UCTIO0Ib30BaHHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATUH, TaK U MMOHSITHIA, SBJISIOIINXCS CACTEMHBIMU I OTACTBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIN (DakT, TUMOTE3a, 3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KilacCUuUKalus,
NEPUOUYHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, SBIICHUE.

@duznka: Marepus, 3HEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PaJHMOAKTUBHOCTh, MOJEKYJIA,
SHEPreTUYECKU YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3UUECKUE BEIMUMHBI U €TMHUIIBI UX
MU3MEPEHHSI, CKOPOCTb.

buonorus: kinerka, opraHusM, sKOocHcTeMa, Ouocdepa, MaKpo- U MHKPOIJIEMEHThl, BUTAMUHBI, OOMEH BEILIECTB B
OpraHu3Me.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass MNPOMBIIUIEHHOCTb, METALUIyprusi, IPOU3BOJCTBO  CTPOUTENBHBIX  MaTEpHUAJIOB,
CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIIIEHHOCTD, (PapMalleBTUUYECKasi MPOMBILIIEHHOCTb, TPOU3BOCTBO
KOCMETHYECKMX IPEenaparoB, MPOU3BOJACTBO  KOHCTPYKUMOHHBIX  MaTEpPHANIOB, 3JIEKTPOHHASA IPOMBILIUICHHOCTD,
HAaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 11O XMMHUU HA BA30OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMSI OOYYaIOIIMMKCS MPOrPaMM CPETHEro OOILEero
oOpa3zoBaHusl (JUYHOCTHBIM, METAaNpeIMETHbBIM U TNpeaMeTHbiM). HaydHo-meToauyeckoil OCHOBOM Mg pa3pabOTKu
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOEHHUS IMPOTPAMM CpPEAHEro OOIIero O0pa30BaHMs SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
HOJIXOJ.



B cooTBeTCTBHH C CUCTEMHO-AEATEIIBHOCTHBIM MOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MpPEIMETa
«XUMHSD» Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus BbIIEICHBI CICIYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYaIOIIMMHCS POCCHICKOM TIpakJaHCKOW MWIAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITENIBHOCTH U CAMOOIIPEIETIEHHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPaBICHHOE PAa3BUTHUE BHYTPEHHUX YOCKICHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW M UCTOPHUUYECKHUX
TpaauLil 6a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, TPUCYIIIUMU LIETIOCTHONU CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYUE MTPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaAMeTa «XUMHUs» JIOCTUTAIOTCS B E€IUHCTBE Y4YE€OHOM W BOCHUTATEIIHHOU
NEATEIbBHOCTY B COOTBETCTBHUM C TYMAHUCTUYECKUMH, COILMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU H
ujeaJaMi POCCUMCKOIO TPa)xJaHCKOTO OOIIEeCTBA, MPUHSTHIMU B OOIIECTBE HOpPMAaMU U TMpaBUIaMU TOBEACHUS,
CIIOCOOCTBYIOIITMMU MPOIIECCAM CaAMOIIO3HAHMSI, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYaIOIIUXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITA MO3HABATEIHHOU H
MPaKTUYECKOHN AESTEIBHOCTH 00yYaroUMXCsl M0 peain3aluy IPUHITHIX B 00LIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA

OCO3HaHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB M 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;

MPEACTABIECHUS O COLMAIIbHBIX HOpMaX U MPaBWIAX MEKINYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH TMPU CO3JAaHMHM YYE€OHBIX TPOEKTOB, PEIICHUH YYEeOHBIX U
MMO3HABATEbHBIX 3a]1a4, BHITTOJIHEHUN XUMUUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh ¥ TPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX MIPU aHAJIU3E Pa3JIMUHbIX BUIOB
y4eOHOM JeSATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LHEHHOCTHOI'O0 OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUIO0 OTEYECTBEHHON XUMUH;



yBaKEHUSI K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUHM M MPAKTHUUECKOTO NMPUMEHEHUS] XMMHHU, OCO3HAHUSI TOTO, YTO
TOCTIKCHUSI HAYKH €CTh PE3ybTaT IIUTEIBHBIX HAOIOACHHUM, KPOMOTIIMBBIX SKCIEPUMEHTATBHBIX TIOUCKOB, TTOCTOSTHHOTO
Tpy/Zla y4E€HBIX W MMPAKTUKOB,;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJIYYEHUHU U MTOCJIETYIONIEM aHANIM3€ HH(DOPMAIUU O MIEPEOBBIX IOCTHKEHUSIX
COBPEMEHHOM OTE€YECTBEHHOM XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIlUH, CBSA3aHHBIC C XUMHUYCCKUMHU SBJICHUSMHU, W TPHHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE M TTOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX MMOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHMMAaHUSI IIEHHOCTEW 3J0pOBOro M 0OE€30MacHOro olpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOmro/ieHrs TpaBui 0O€30MacHOro0 OOpallleHHuss C BEHIECTBAMU B OBITY, TOBCEIHEBHOW XU3HU W B TPYIOBOU
NeATEIIbHOCTH;

MMOHWMAaHUS [ICHHOCTH MPaBWJI HHANUBUYaIbHOTO U KOJUIEKTUBHOTO 0€301MacHOTO MOBEICHUS B CUTYAIUSIX, YTPOKAIOIIIX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHMS TOCIEJCTBUN U HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOIICHUSI aJIKOTOJIsl, HAPKOTHUKOB, KYpEeHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Yy4€OHO-HUCCIICIOBATECIILCKON JIESITEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM M JIPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKHUX 3a7ad COIMAIHLHOW HAIMpaBIEHHOCTH (B pamMKax CBOETO
KJ1acca, IKOJIbl);



MHTEpeca K MPaKTUYEeCKOMY U3YUYEeHHIO Mpodecchii pa3TuyHoro poJia, B TOM YKCJIe HA OCHOBE TPUMEHEHUS IIPEIMETHBIX
3HAHUM 110 XUMUU;

YBAXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIMBHIYaJIbHOM TpaeKTOpuu oOpazoBaHus, Oyayiien mpodeccuu u peanusaiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTpeOHOCTEN
00I11eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00Pa3HOr0 OTHOIIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

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

OCO3HAaHMUSI HEOOXOAUMOCTH HCIOJB30BaHUSA JIOCTMIKEHMM XMMHUU JUIs PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOOTNIOIB30BAHHS;

AKTUBHOI'O HENPUATUS IEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHHUs IPOTHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTUYECKUE TTOCIECTBUS MPEATPUHIMAEMBIX JCHCTBUN U PEIOTBPAIATh UX;

HaJU4usl Pa3BUTOrO SKOJOTUYECKOTO MBIILICHHS, SKOJIOTMYECKON KYJIbTYpPbl, OMbITA JESITEIBHOCTH 3KOJIOTHYECKOU
HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA MMHU B IO3HABATEIIbHOM, KOMMYHHKATUBHOM W COLIMAJIbHON IPAKTHUKE,
CITOCOOHOCTH ¥ YMEHHSI aKTUBHO MTPOTUBOCTOSITH UE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHW M OOIIECTBEHHOM
MPaKTUKH;

MOHUMAHMS CHIEU(PUKA XUMUU KaK HayKH, 0CO3HaHUs €€ poJiu B GOPMUPOBAHUU PAIIMOHATBLHOT'O HAYYHOTO MBIIILICHHUS,
CO3/IaHUM 1IEJIOCTHOTO TIPECTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIbI U YeJIOBEKA, B IO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH POoOJIEM COXPAaHEHHsI IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMHUH JIsI COBPEMEHHOM IMBUIIM3AIMH: B €€ TYMaHUCTUYECKON HAPaBICHHOCTH
Y BaYXHOM POJIM B CO3/IaHMU HOBOM 0a3bl MaTEpUATIBLHON KYJIBTYPHI, PEIIEHUH TJIO0ATBHBIX MTPOOJIEM YCTOMYMBOTO Pa3BUTHS



YeJI0BEYECTBA — CBIPHEBOM, PHEPTETUUECKOH, MUIIIEBON U HKOJIOTUYECKOM O€30MaCHOCTH, B Pa3BUTUU MEIULIUHBI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTU: TOHHMMAaHUSl CYIIHOCTH METOJOB TO3HAHHWS, HCIOJNb3YyeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHHS JJIS aHAIM3a U OOBSCHEHHS SIBICHUN OKpPY)KAIOLIET0 MHpa U
MPOUCXOAIINX B HEM M3MEHEHUH, yMEHUs JAeaTh 00OCHOBAHHBIE 3aKJIIOUYEHUSI HA OCHOBE HAayYHBIX (DaKTOB U MMEIOIIHXCS
JaHHBIX C LENbIO MOTYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS JUIS PEIICHUs MPOOJIEeM B PEaIbHBIX KU3HEHHBIX
CUTYaIusX;

MHTepeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMUHbIX cpepax npodheccuoHaIbHOU NeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

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

3HaYKUMBbIE 17151 GOPMHUPOBAHUS MUPOBO33PEHUS OO YHAOIINXCS MEXKIUCIUIUIMHAPHBIE (MEXKITPEAMETHBIE) OOIIIEHAYYHBIE
MOHSTHSI, OTPAKAIOLIUE LEIOCTHOCTh HAay4YHOH KapTHUHBI MHpa U CHeUu(UKYy METOAOB IMO3HAHUSA, HCIOJIb3YyEMbIX B
€CTECTBEHHbBIX HayKax (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE, MPOLECC, CUCTEMa, HAay4dHbIM (akT, NPUHLHUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIE0BAHUE, HAOIIOEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJlbHble Y4YeOHbIE JAeWCTBUS (IMO3HABATENbHbIC, KOMMYHHMKATHUBHBIE, PETYJISATUBHBIE), 00€CIEeUMBAIOIINE
(dbopmupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH U COIIMATIBHONW KOMITIETEHIIMH 00YYaroInXCs;

CIIOCOOHOCTh OOYYaIOIIMXCSl HCHOJB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIBHON U COLMAIIbHOM MPAKTUKE.



MeTtanpeamMeTHple  pe3yiabTaThl  OTPAKAIOT  OBJAJCHHWE  YHUBEPCATBHBIMH  YYCOHBIMH  TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMH M PETYJISATHUBHBIMU JCHCTBUSIMH.

OBJajieHHe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENIEHO (POPMYITHPOBAThH M aKTYaJIU3UPOBAThH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpEeNeNATh 1EIN JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUH HUX JOCTHUKEHUS, COOTHOCUTH pe3yJIbTaThl
JESATETLHOCTH C TTOCTABICHHBIMH IICIISIMU;

HCITOJTH30BaTh MIPU OCBOCHUH 3HAHUH TPUEMBI IOTHYECKOTO MBITIICHUS — BBIJCISTH XapaKTepHbIC MPU3HAKY MTOHATHH U
yCTaHABJIMBATh UX B3aWMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHHUIA;

BBIOMpPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIMY BEIIECTB U XUMHUYECKUX PEaAKIIHIA;

yCTaHABIWBATh MPUIMHHO-CIICACTBEHHBIC CBSI3HM MEKIY U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTUUECKHE PACCYXACHUS (WHAYKTHUBHBIC, JCIYKTUBHBIC, 10 AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (OPMYIHMPOBATH BEIBOABI U 3aKITFOUCHHS;

IPUMEHSTh B MPOLIECCE MO3HAHUS, WCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIETH, MPeoOpa3oBhIBATH
MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) JIEMEHTA, XUMUUYecKasi hopMyria, ypaBHEHHE XUMHUYECKON peaKkIuu
— TIpU PEIICHNN YUeOHBIX IMO3HABATEIBHBIX M MPAKTHICCKUX 3a7a4, TPUMEHATh Ha3BaHHBIE MOJICIbHBIC TIPEICTABIICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a3oBbIe HcCIeA0BaTEILCKIE AeiiCTBUS:

BJIAJICTh OCHOBAMU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMyIHpOBaTH 1IETN U 33/1a4M UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIE U CAMOCTOSTEIHLHO CHOPMYITUPOBAHHBIC
BOIIPOCHI B KayeCTBE HWHCTPYMEHTA TO3HAHWUS W OCHOBBI i1 (DOPMHUPOBAHMS THUIIOTE3bI IO TPOBEPKE IMPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIA/ICTh HABBIKAMU CAMOCTOSTEIILHOTO IJIAHUPOBAHUS U MIPOBEACHUS YICHUIECKUX dKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMeHUsl HaOII0IaTh 32 XOJ0M IPOIlecca, CaMOCTOSITENPHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (hopMyIupoBaTh 000OIICHUS U



BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTU PE3YJbTAaTOB HCCIEAO0BAaHUS, COCTABIATh OOOCHOBAaHHBIM OTUET O NPOJAEIAHHON
pabore;

npUOOpeTaTh OMBIT YYEHUYECKOW MCCIEAOBATEIbCKONM W MPOEKTHOM MJESTENbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs NPAKTHUUECKHUX 3a7ad, MPUMEHEHUIO Pa3IMYHBIX METOOB
HIO3HAHMSL.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IMUHBIX HICTOYHUKAX HH(POpMaALUKU (HAy4YHO-TIOMYJISIpHAs JTUTEPATYpa XUMHUYECKOT0 COJIepKaHus,
CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBATh MH(OPMAIMIO PA3TMYHBIX BUJIOB U (HOPM IPEACTABICHHUS,
KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTE;

(opMyIupOBaTh 3aIPOCHl U MPUMEHATh Pa3IMYHbIE METOJBI MPHU MOUCKE U O0TOOpEe MHPOpMAIUU, HEOOXOAUMOMN IS
BBINIOJIHEHHSI YYEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

puOOpeTaTh OMNBIT HCIOJb30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH M Pa3IUYHBIX ITOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (GopMy TMpeacTaBieHuss HHpopMmanuu (CxeMmbl, Tpaduku, JAHarpaMMbl,
TaOJINLbI, PUCYHKHU U ApYyTHUE);

MCIIOJIb30BaTh HAy4YHBIM S3bIK B KAyeCTBE CPEICTBA NpU padoTe ¢ XUMHYECKOW UWH(pOpMaleil: NpUMEHSThH
MeXIpeaMeTHbIE ((PU3HUEeCKUEe U MaTEMaTHUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMH 1€ CTBUSIMM:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl B XOJ€ IUallora W/WIW JUCKYCCUU, BBICKA3bIBaTh WUJCH,
(bopMyIMpOBaTh CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIMOIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTALIMEN Pe3yIbTaTOB IO3HABATENbHOMN EATEIbHOCTH, OJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO
CO CBEPCTHUKAMM TPU BBINOJHEHUHM XUMHYECKOIO HKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3aluu Yy4eOHOro MpoeKTa U (HOPMYIHpPOBaTH BBIBOABI IO pe3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM MMyTEM COTJIacOBaHUs MO3ULIMI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.



OBJageHne YHUBEPCAJIbHBIMY PeryJIsiTUBHbIMHU ACHCTBUAMM:

CaMOCTOSTENIbHO TJIAaHUPOBATh M OCYIIECTBIIATh CBOK MMO3HABATENIbHYIO JIEATEIIbHOCTD, ONPENEss €€ Uelnu U 3aJauH,
KOHTPOJIMPOBATH U [0 MEPE HEOOXOAMMOCTH KOPPEKTUPOBATH MPE/IaracMblii alTOPUTM JCHCTBUI MPHU BHITTOJHEHUHN YUSOHBIX
U UCCJIe/IOBATEIbCKUX 3a/1a4, BbIOMpaTh Haubosee 3pPeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYUYEHUSI HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH IE€ATEIBHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHBIC PE3yIBTaTHl OCBOCHUS Kypca «OpraHndeckast XUMHUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHU O XMMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYUYHOM KAPTUHBI MUPA, POJIU XUMHH
B TIO3HAHUM SIBJICHUNA TPUPOJBI, B (POPMUPOBAHUN MBIIIUICHUS M KYJIbTYPhl JTHYHOCTH, € (DYHKIIMOHAIEHONH TPaMOTHOCTH,
HEOOXOAMMOMN IS PEIICHUs] MPAKTUYECKUX 3a7]ad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO H
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMON XMMWYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIONIUE MOHATHS (XUMHUYECKHUHN JJICMEHT,
aToM, DJICKTPOHHAs 000JI0YKA aTOMa, MOJIEKYJa, BAJIGHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, XUMHUUYECKAsI CBSA3b, CTPYKTYpPHAsI
dhopmyia (pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00bEM, YIIIEpPOIHBIN CKelleT, (PYHKIIMOHAIbHAS
rpynna, pajukai, U30MepHsi, U30Mepbl, TOMOJIOTHYECKUN PsiJl, TOMOJOTH, YIJIEBOJOPOABI, KUCIOPOJ U a30TCOJEpKaIlIne
COCIMHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJSIPHBIC COCAMHCHUS); TEOPHUH W 3aKOHBI (TEOpHs
CTPOEHHUS OpraHnYecKuX BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYCCKHIA
SI3BIK  XMMHH, MHUPOBO33PECHUYCCKHUE 3HAHMS, JICKAIIAEC B OCHOBE NMOHMUMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XUMHUYCCKHUX
SBJICHUM, (DAaKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTAaBe, MOJYYCHHUHM U OE30MacHOM HCIOJIb30BAHUU BAKHEHIIIMX
OpTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKON JEATEILHOCTH YEIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBJIATh XapakTEpHble MPU3HAKU TIOHSTHM, YCTaHaBIUBaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHSATHSA [IPU ONMMCAHUM COCTaBa, CTPOCHUS U MIPEBPAICHUI OPraHUYECKUX COEANHEHUII;

c(OpPMUPOBAHHOCTh YMEHUH UCIIOIB30BaTh XMMHUECKYIO CHUMBOJIHKY JIJISl COCTABJICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEHHOW) GOPMYIT OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUN, U3TOTaBIMBATH MOJIEIH
MOJIEKYJI OpraHUYECKUX BEIIECTB JJI WIUTFOCTPALIMHM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAJICKHOCTh M3YUYEHHBIX OPraHUYECKUX BEILIECTB IO UX COCTABY U
CTPOCHHUIO K ONpeNeIEHHOMY KIAacCy/TpyIIe COeAMHEHUH (YIrJIeBOJOPOIbl, KUCIOPOI U a30TCOAEpPKALIUE COEIHHEHHS,
BBICOKOMOJICKYJISIPHBIC COCTMHEHHUS ), TaBaTh UM Ha3BaHMsI 110 cucteMarndeckoid HomeHknarype (IlUPAC), a Takke IpuBOIUTH
TPUBUAJIBHBIE HA3BaHUs OTAEJBHBIX OPraHWYECKUX BEIIECTB (ITWIIEH, MPONMIIEH, ALETWIECH, 3TWICHIVIMKOJb, TIIMLIEPUH,
¢deHon, popmanbieru, aleTaabAerul, MypaBbHHAasl KUCIIOTA, YKCYCHasl KMCIIOTa, OJIEMHOBAsI KMCIIOTA, CTEApUHOBAsk KUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJTi0JI03a, TIIUIKH);

c()OPMHUPOBAHHOCTh YMEHUS ONPENENATh BUABl XUMUYECKON CBA3M B OPraHMYECKHX COEAMHEHUSAX (OJUHApHBIE U
KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUSI TEOPUH CTPOEHUsl oprannyeckux BemecTB A. M. byrieposa ans
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOICTBA THUITMYHBIX
MpeICTaBUTENEH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, dTHJICH, MPOIMUJICH, alleTHieH, OyTaanen-1,3,
MeTuinOyTaaueH-1,3, 6eH305, METaHOJI, 3TaHOJI, STUJICHIJIMKOJb, MIULEPUH, (PEHOJI, alleTaIbAeTHA, MypaBbiHas U YKCyCHasl
KHCJIOTBI, TJIF0KO03a, Kpaxmall, LEJUTK103a, aMUHOYKCYCHAsI KHCIIOTa), WITIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BATh UCTOUYHUKH YTIEBOJAOPOIHOIO ChIpbs (He(Th, MPUPOIHBIN a3, yrojsb),
CIOCOOBI UX NIEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHUS MO XUMHUYECKMM YpaBHEHMSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIECTB WU
MPOJIYKTOB PEaKLUN);



c(hOpPMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUK 00 OCHOBHBIX METO/JaX HAyYHOTO MO3HAHMS, UCIIOJIb3yEMbIX B
XUMUU TIPU HW3YYCHUH BEIICCTB M XHMHYCCKUX SIBICHHUHN (HAOMIOIEHNE, W3MEpPEHHEe, JKCICPUMEHT, MOICIUPOBAHUE),
WCITOJIH30BaTh CUCTEMHBIC XUMHUUYECKHE 3HAHUS JJIsl TIPUHSATHSI PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C
BEILIECTBAMHU U UX IPUMCHECHHUEM;

chOpPMHUPOBAHHOCTh YMEHHUH COONIOJATh TpaBWIa TOJb30BAaHUS XMUMHUYECKOW TMMOCYA0M U J1abopaTOpHBIM
o0opyJoBaHUEM, a TaKXke IMpaBuia OOpalieHUsi ¢ BEHIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU [0 BBITOJHEHHUIO
71a00pPaTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBITIOJHATh XUMUYECKHHA SKCTIEPUMEHT (IIPEBPAIICHHS OPTaHHMYECKUX
BEILIECTB MPU HArPEeBaHUM, MOJYyYEHHUE ITUJICHA U M3YUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIECTB,
JieHaTypalys 0eJIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBUH C IIPaBUIAMH TEXHUKHU 0€30MaCHOCTHU MPH
oOpaIeHn ¢ BEIIeCTBaMHU U JIA0OPATOPHBIM OOOPYIOBAHHUEM, MPEACTABIATh PE3yJbTaThl XUMHUECKOTO SKCIIEPHUMEHTA B
(dhopme 3anrcH ypaBHEHHU COOTBETCTBYIONINX PEAKITUH M ()OPMYITHPOBATH BHIBOIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh YMCHHH KPHUTHUYECKH aHAJIW3UPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOTy4aeMyl0 W3 pPa3HbBIX
HMCTOYHHUKOB (CpeacTBa MaccoBoi nHbopmaiuu, MHTepHET U APyTUXx);

c(hOpMHUPOBAHHOCTh YMEHUU COOJIIOAaTh IPaBHiIa AKOJOTHUYECKH II€JIECOO0Pa3HOI0 TOBEJASHUS B OBITY U TPYJAOBOM
NESATETHPHOCTH B IEIISIX COXPAHCHHS CBOETO 3/I0POBbBS M OKPYKAIOIIEH MPUPOTHOHN CpeIbl, 0CO3HABATH OMTACHOCTH BO3ICHCTBHS
Ha KUBBIC OPTAaHU3MBI OINPEACIEHHBIX OPTAaHMYECKUX BEIIECTB, MMOHUMAas cMbIc moka3atens [1JIK, moscHATh Ha mpumepax
CIIOCOOBI YMEHBIIIEHHUS U TIPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YeJIOBEKa,

JUTSI 00YYAIOIIUXCS C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHUE IPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHMS BEIIECTB M XMMUUYCCKHUX SBICHUM;

JUTSL CIIETIBIX U CJIA0OBHISIINX OOYYarONIUXCs: YMEHUE HCITOJIB30BaTh Pelbe(HO-TOUCUHYIO cUcTeMy 0003HaueHui JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0I1ast 1 HEOpraHuYecKasi XUMUS OTPaKaOT:



c(hOpPMHUPOBAHHOCTH MPEIICTABICHHI: 0 XHMHUECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUHU
B TO3HAHUM SIBJICHUN MPUPOIBI, B (OPMUPOBAHUN MBITIUICHUS M KYJIBTYPhI JIHYHOCTH, €€ (DYHKIIMOHAILHON TPaMOTHOCTH,
HEOOXOAMMON IS PENICHHs] MPAKTHYECKUX 3a1ad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
IPUPOTHOM Cpesie;

BJIaJICHUE CHCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOIATAIONINE MOHITHS (XUMHUYECKUI DJIEMEHT,
aToM, H30TOm, S-, P-, d- BJIEKTPOHHBIC OpPOWMTANIM AaTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJSPHBIH OO0OBEM, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHHS, XUMUYECKass CBsI3b (KOBaJIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS),
KpUCTAJUTMYECKas PEMIETKA, TUIBI XUMHUYECKHUX PEaKIUH, PacTBOP, DJICKTPOJHTHI, HEIICKTPOJUTHI, DJICKTPOIHTHUCCKAST
JTUCCOIIMAIINS, OKUCIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKONU PEaKIii, XUMHUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopust BNEKTPONIMTUUECKON JAMCColraluu, nepuoandeckuit 3akon J[. 1. MenneneeBa, 3ak0H COXpaHEHHs] MAacChl BEIIECTB,
3aKOH COXPAHCHHS W MPEBPAICHUS YHEPTUU NIPH XUMUYECKUX PEAKIUAXK), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMUH,
MHPOBO33PEHUYECKAE 3HAHWS, JICKAIHNEC B OCHOBE IOHWUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHX SBJICHUH,
(haKTOJOTHYECKHUE CBEICHHSI O CBOMCTBAX, COCTABE, TOJYUYCHUH U 0€301TaCHOM HCITOJIb30BAaHUN BOKHEUIITUX HEOPTAHHIECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTh YMEHUW BBISABJISATh XapakTEpHbIC TMPU3HAKU TIOHSITHM, YCTaHABIUBaTh WX B3aUMOCBS3b,
WCITOJIB30BaTh COOTBETCTBYIOIINE MTOHATHS MTPH ONMMMCAHWHA HEOPTAHUYECKHUX BEIIECTB U WX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHU MCIOIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JIJII COCTaBIICHUS (POPMYIT BEIIESCTB U YPABHCHHMA
XUMHUYECKUX peakiui, cuctematniyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX HEOPTaHUYECKUX
BelecTB (yrapHblii ra3, yriaeKUCIbIi Ta3, aMMHUaK, raiméHast U3BeCThb, HeraléHasi U3BeCTbh, MUThEBAs COJla, MTUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHI OMPEAENATh BAJIGHTHOCTh M CTETIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METANTMYCCKAs, BOJAOPOHAS) B COCAMHCHUSIX, THII
KPUCTA/UTMYECKOW PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAs, MOHHAs, METAJUTMYECKas ), XapaKTep CPelIbl B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX COSIMHEHUM;



c(hOPMHUPOBAHHOCTh YMEHHMI YCTaHABIWBATh MPUHAMJIECKHOCTh HEOPraHMYECKUMX BEIECTB [0 HMX COCTaBy K
onpenenéHHOMY KJIacCy/Tpymie COeTuHEHUH (TPOCThIC BEIIECTBA — METAJUTBI U HEMETAJUTbl, OKCHUJIBI, OCHOBAHHUS, KUCIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Mepuoaudeckoro 3akona JI. M. MenpeneeBa u 1eMOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOUTYI0, O0OBSCHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIUU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX JIEMEHTOB 1—4 mepuojoB
[Mepronnyeckoit cuctemMbl xumuueckux avieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOUTaNIN», «IHEPIEeTUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX
COEMHEHUH T10 Ieproaam u rpynnam llepuoauueckon cucrteMsl xuMuueckux 3iemeHToB 1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHNE T€HETUUECKOM CBA3U MEKTy HECOPTaHMYECKUMH BEIIECTBAMU C IIOMOILBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XMMUUYECKUE PEAKIIUU MO PA3TUYHBIM MPU3HAKaM (YHCIY U COCTaBY
pearupyronux BemecTB, TeI0BOMY 2P (GEKTy peakiiui, U3MEHEHHUIO CTETICHEW OKUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIUH,
YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPaBHEHUS
peakIuii FOHHOTO0 OOMEHA, YYUThIBAs YCIOBUS, IIPU KOTOPBIX ATH PEAKIIMU UAYT /10 KOHIIA,

c(hOPMHUPOBAHHOCTh yYMEHUN TIPOBOJAUTH PEAKIMH, TOATBEPXKIAIONIME KAYEeCTBEHHBIH COCTaB  Pa3IMYHBIX
HEOPraHMYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH PACKPBhIBATh CYIIHOCTh OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITUX PeaKIuii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKkIuu OT Pa3IuvHbIX (PAKTOpPOB;
XapakTep CMEIICHUS] XUMUYECKOTO pAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (npuniun Jle [llarense);



c(hOpMHPOBAHHOCTh YMEHHI XapaKTePHU30BaTh XUMUICCKHE MPOIIECCHI, JISIKAITUE B OCHOBE ITPOMBIIIUICHHOTO TIOJTyYCHHS
CEpHOU KUCJIOTHI, aMMHUaKa, a Takke cPOPMUPOBAHHOCTH MPEICTABICHUA 00 OOIMX HAYYHBIX MPUHITUIIAX M AKOJIOTHICCKUX
mpo0IeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(OPMHPOBAHHOCTh YMCHHH IPOBOJNUTH BBIYMCIICHHS C HCIIOJIB30BAaHUEM IIOHSATHS «MaccoBasl JOJIS BEIIECTBA B
pacTBoOpe», 0OBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYCCKHX PEaKIHIX, MACChl BEIIECTBA WM 00BhEMA T'a30B MO U3BECTHOMY
KOJINYECTBY BEIIIECTBA, MAcCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO A deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCTh YMEHHH COONIOAATh TMpaBWiIa IIOJB30BAHUS XUMHUYCCKONM TOCydod W J1abopaToOpHBIM
obopyoBaHHEM, a TakXe IpaBmiia OOpallleHHs ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIIUSMH II0 BBITOJHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBITIOJIHATh XUMHUSCKHUH SKCIIEPUMEHT (pa3jioKeHre MepOKCUIa BOIOPOIa
B MMPUCYTCTBUH KaTaJIM3aTOpa, OTMPEEICHUE CPEIb PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIHSHIC
pasTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON Peakiiy, peaKIui HOHHOTO 0OMEeHa, KaueCTBEHHBIC PEaKIMK Ha CyiIbQar-,
kapOoOHAT- W XJOPWJI-aHMOHBI, Ha KaTHOH aMMOHHMS, DPEIICHHWE SKCIEPUMEHTAIBHBIX 3aJad MO TemaMm «MeTramisl»y u
«Hemeramael») B COOTBETCTBHM C IpaBUJIAMH TEXHUKH O€30IACHOCTH MPpU OOpaIleHHWH ¢ BEIISCTBAMH U J1aOOPaTOPHBIM
o0opya0BaHUEM, MPEACTABIATh PE3yIbTAaThl XUMUYCCKOTO KCIEpHUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3MPOBATh XUMHYECKYI0 HH(POPMAIIUIO, TMOJy4aeMyK H3 PpPa3HbIX
HMCTOYHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHUKAIUHU, VIHTepHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIAaTh IMPaBHJIa SKOJOTHYECKH I11e71eCO00pa3HOTO IMOBEACHUS B OBITY M TPYJIOBOM
JESATETBLHOCTH B ICIISIX COXPAHCHHS CBOETO 3/I0POBBS M OKPYKaIOIIEH MPUPOTHOMN CpeIbl, 0CO3HABATh ONTACHOCTH BO3JICHCTBHS
Ha JKUBBIC OpPraHU3MBI ONPEICICHHBIX BEMISCTB, MOHMMAas cMbIca mokasarens IIJIK, moscHATh Ha mpuMepax CIocOObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTSI 00YYAIOIIUXCS C OTPAHUYECHHBIMHI BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHUE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX ITO3HAHMS BEIIECTB U XMMUUYCCKHUX SBJICHUI;



JUTSL CJIETIBIX U CIA0O0BHUISIIUX O0YyYaroUuXcs: YMEHUE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy 0003HaueHui JI.
Bpaiins ayis 3anucu XumMudeckux Gopmyi.



IIeJIeBBIe NMPUOPHUTETHI BOCIUTAHUA HIKOJIBHUKOB HAa YPOBEHb CPEAHET0 oﬁmero 06p330BaHl/lﬂ

B Bocnuranumn I[GTGﬁ IMOAPOCTKOBOI'O BO3pPaCTa IMPUOPUTCTOM ABJEACTCA CO3TAHUC 6JIaFOHpHHTHLIX YCJIOBI/Iﬁ HJIA Pa3BUTHA
COIMAJIbHO 3HAYMMBbIX OTHOILICHU I IIKOJIBHUKOB, U, ITPCIKAC BCCTO, HICHHOCTHBIX OTHOIIICHUM:

1. K cembe Kak riiaBHOMH OIIOpPE B KU3HU YCIIOBCKA U HCTOYHHUKY €I0 CHACTHA,

2. K 1pyamy Kak OCHOBHOMY CHOCOOY JOCTHXKEHHUS KU3HEHHOIO OJ1aromojiyuusi 4ejoBeKa, 3ajiory €ro YCIEHIHOTO
po¢heCCUOHAIBHOTO CaMOOTPEICIICHHS U OIIYIIEHUS YBEPEHHOCTH B 3aBTPAIIIHEM JTHE;

3. K cBoemy oteuecTBy, cBOEH Masoii u 60nbioil PoguHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MTO3HAN [IEPBBIE PAIOCTH U
HEey/1auu, KOTOopas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HYy>KHO 00eperaTh;

4. K IMpUpPOoAC KaK HCTOYHHKY KN3HH Ha 3GMJIG, OCHOBC CaMOT'0 €€ CYHICCTBOBAHN, HY)K,Z[aIOHIGP'ICH B 3alIMTC U ITIOCTOSIHHOM
BHUMAaHHU CO CTOPOHBI YCJIOBCKA,

5. K Mupy kak riaBHOMY IMPUHIUITY Y€JIOBEUYECKOTO OOIICKUTHS, YCIOBUIO KPETKON APy ObI, Halla)KUBAHUSI OTHOIICHUH C
KOJUIEraMu 1o padoTe B OyAylIeM U co3AaHus 0JIaronpusaTHOIO MUKPOKIMMATa B CBOEH COOCTBEHHOM CEMbE;

6. K 3HaHMSM KaK MHTEIUIEKTYaJIbHOMY pecypcy, oOecneunBaroniemMy Oyayliee 4eaoBeKa, Kak pe3ysibTary KpOHnoTIMBOIO, HO
YBJIEKAaTEIbHOTO y4E€OHOr0 TPYyAa;

7. K kynpType Kak JyXOBHOMY OOTaTcTBY OOIIIECTBA U BAXXKHOMY YCJIOBHUIO OILIYIICHUS YEJIOBEKOM MOJHOTHI MPOKUBAEMOMN
YKHA3HU, KOTOPOE AT €My UTEHUE, MY3bIKa, UCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE;

8. K 300POBLIO KaK 3aJI0Ty HOHFOﬁ W aKTUBHOU KU3HU YCJIOBCKA, €T'0 XOPOLICro HACTPOCHUA U OIITUMHUCTUYHOI'O B3rIsiaa Ha
MHD;

9. K okpyxatoumum JroAsM Kak 0e3yCIOBHOM U aOCOJIOTHOM IIEHHOCTH, KaK PaBHOMNPABHBIM COLMAJIBHBIM MapTHEpaM, C
KOTOPBIMU HEOOXOJUMO BBICTPauWBaTh JOOpOKeNaTeIbHbIE M B3aUMOIOJIEPKUBAIOIINE OTHOIICHUS, AAIOIINE YEIOBEKY
pPafoCTh OOILIEHUS U MO3BOJISAIONINE N30eraTh YyBCTBA OJJMHOYECTBA;



10. K camum cebe kak x035€BaM CBOEH CYIbOBI, CAMOOTIPEACIISIOIINMCS i CAMOPEATA3YIOIIUMCS JTHIHOCTSIM, OTBEYAIOIITIM 32
CBOE COOCTBEHHOE OyayIee.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB eseBble JJIeKTPOHHbIE
N HaumenoBanue 126 e (mudpossIe)
) pa3iieioB H TEM Koutpoasusie  Ipakruueckne ° o0 PATOPHBIC
n/n Bcero TeThbl o0pa3oBaTe/ibHbIE
NporpamMmsbl padoThI padoThbI OMBITEI pecypes!
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer
OPraHUYeCKOu
.T
11 :;va/:mﬂeopnﬁ 3 1 v bubnnorexa [HOK
' P ’ https://m.eds00.ru/7f41837¢
OpraHHYECKUX
COoeIUHEHUN A.
M. bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
IT
91 IJ)IZI;ZHL:L;G . 5 1 34 bubnnoreka [JOK
' YHICBOAOPOA ' https://m.edsoo.ru/7f41837c
— aJIKaHBbI
Henpenenbusie
22 ZFHJ;ZE(;?OPOHH: 6 1 1 6 bubmmoreka [JOK
' ’ https://m.edsoo.ru/7f41837¢
QJKa/IUCHBI,
AITKUHBI
ApoMATHIeCKIE 1 8 bubnmoreka [JOK
2.3 P 2 https://m.edsoo0.ru/7f41837c

YTJIEBOJJOPO/IBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Ipuponusie
54 HC;:::H(;(HO on 3 4 bu6mmoreka [IOK
' YHICBOAOPOA https://m.edsoo.ru/7f41837¢c
U UX
nepepadoTka
Uroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
4,8 bubmuorexa [JOK
3.1 C . D 3
HHPTRL TECHOT https://m.edsoo.ru/7f41837c
AJLIEruaml.
KapGonHoBsie
3.9 CHCOTEL 7 4 bubmuorexa [JOK
' ' https://m.edsoo.ru/7f41837¢c
CroxHblie
UpHI
4,8 bubmuoreka [JOK
3.3 3
Y TeBOzE! https://m.edsoo0.ru/7f41837c
Wroro mo pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
A .
4.1 AEEEZIKI/ICHOTLI 3 4,8 bubmorexa LIOK
' ‘ ' https://m.edsoo.ru/7f41837c
benku
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUS
[TmacTmaccsl.
51 Kayuyxu. 9 6 bu6mmorexa [IOK

Bosoksa

https://m.edso0.ru/7f41837¢c
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Uroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




11 KITACC

KoJsun4yecTBo yacoB HeseBble  DJIeKTPOHHBbIE
N HaunmeHnoBanme TDHODI- (undpoBbIe)
i pa3fejioB  TeM Kourpoabnble IIpakTnyeckue Jladopatopurie pHop HHOP
n/n EpOrpAMMEI Bcero paGoTh! paGoTHI TeThbl oOpa3oBaTe/ibHbIE
ONBITHI pecypesl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH U
1.1 [Tepuonnueckas 3 2,4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
cucTema
XUMHYECKHX
anemenToB 1. U.
Menneneesa
Crtpoenue
12 BEIIlECTBaA. 4 6,8 bu6mmoreka [JOK
MHoroo0Opasue https://m.edsoo.ru/7f41a636
BEILIECTB
13 XUMHYECKHE 6 1 1 2 2 bubnuotexa [JOK
peakiuu https://m.edsoo.ru/7f41a636
Hroro no paszneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2 4,6 bubmuorexa [JOK
21 Meraet 0 L https://m.edsoo.ru/7f41a636
2.2 Hemerammst 9 1 1 ! 8 bubmmorexa LIOK

https://m.edso0.ru/7f41a636
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CBs3b

HEOPraHUYECKUX 10 bubmuorexa [JOK
2.3 2
U OPraHUYECKUX https://m.edsoo.ru/7f41a636
BELICCTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
31 VR 4 8,10 bu6mmoreka [IOK
' https://m.edsoo.ru/7f41a636
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I1O

[TPOT'PAMME
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