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HOSACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1O XMMHH Ha YpPOBHE CpeAHEro o0miero oOpa3oBaHus
pazpaboTtana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoit @enepanum», TpeOOBaHUN K pe3yabTaTraM OCBOECHUS
benepabHOM 00pa3oBaTeIbHONW MPOTrPpaMMbl CPEIHEro OOIero o0pa3oBaHUS
(®OIT  COO), mnpencraBiaeHHBIX B  DemepanbHOM  TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmu npenogaBanus yueoHOro
npenmera « XuMus» B 00pazoBaTelbHBIX opranu3anusax Poccutickoit denepanum,
peaM3yIOIMX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMBbI, 1 OCHOBHBIX I1OJIOKEHUN
«Ctpareruu pazputus Boctiutranus B Poccuiickoi denepanun Ha nepuoa g0 2025
roaa» (Pacnopsixenue [Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JI0OB K pa3pabOTKe MpOrpamMMbl 0 XUMUHU, K OTPEIETICHUIO
oOmieli cTpareruu 0OydeHuUs, BOCTIUTAHUS M PA3BUTHS 00YJaIOIINXCS CPEACTBAMHU
yaeOHoro ipeameTa « Xumush» it 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABIIIH
koHnenryaibHpie MoJioxkeHusT OI'OC COO o B3auMOOOYCIOBICHHOCTH IICIIEH,
COJZIepKaHusA, Pe3ybTaTOB OOydeHUs U TpPeOOBaHWUN K YPOBHIO TOJTOTOBKA
BBITYCKHUKOB.

XuMU4ECKoe obpazoBaHue, MOJTy4aeMoe BBITTYCKHUKAMH
0011e00pa30BaTENLHON OpTaHU3AINH, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM 3TalloM peaau3alid  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MHPHUCYIIMX
HEJIOCTHOW CHCTEME XUMHUYECKOro o00pa3oBaHUs. DTH IEHHOCTH KacaroTcs
MO3HAHUsI 3aKOHOB MPHUPO/IbI, (GOPMHUPOBAHHS MUPOBO33PEHUS U 001IEH KyIbTYphl
YeJI0BEKa, a TAKXKE IKOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO
U TpUpOHOH cpene. Peamsyercss xumudeckoe oOpazoBaHue 00ydaromUXCsa Ha
YPOBHE Cpe/IHEro 00111ero 0opa3zoBaHus CpeICTBAMH yU€OHOTO MpeaMeTa « XUMUSD»,
COJEPKAHUE U TMOCTPOECHUE KOTOPOTO OMPENENIEHBl B MPOrpaMMe MO XUMHUHU C
yu4éToM CHEU(PUKA HAyKH XUMHUHU, €€ 3HAUCHHS B TO3HAHWW TPHUPOJBI U B
MaTepUaibHOMN XKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX L€l U MPUHLMUIIOB,
XapaKTEPU3YIOLMX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEr0 O0O0uIero
oOpa3zoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0coOyio poJib B
COBPEMEHHOU IIUBMWIIM3AIMH, B CO3JaHMHA HOBOW 0a3bl MaTepUalbHOM KYJIbTYPBL
OHa BHOCUT CBOH BKJIa]l B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOT'O MBIIIUICHUS, B
CO3JIaHUE IIEJIOCTHOTO MPEACTABICHUA 00 OKPYXKAIOIIeM MHUpPE KaK O €IMHCTBE
OPUPOJBI U YENOBEKa, KOTOpoe (OPMUPYETCS B XMMHUM HAa OCHOBE MOHHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEUIECTB, X CBOMCTBAMU U BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHUS.



TecHo B3auMOAEUCTBYA C IPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajia
HEOTHEMJIEMON YaCThI0O MUPOBOU KyJIbTYpbI, HEOOXOIUMBIM YCIIOBUEM YCTICILTHOTO
Tpyda U KU3HU Kaxaoro ujeHa oOmectBa. COBpeMEHHass XUMHUS KaK Hayka
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTMII HampaBlieHA Ha pEIICHHUE
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTUS UEJOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM, SKOJOTUYECKOM 0€30MaCHOCTH U OXPaHbl 310POBBSL.

B cooTtBerctBUM ¢ OOmWMMH WEMSIMU M TPUHIUIAMU CPEIHETO OOIIEero
oOpa3oBaHus cogeprxkanue npeamera « Xumus» (10—11 kiaccesl, 6a30BbIil ypOBEHb
U3YYEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM Ui BBIPA0OTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYyMa, MPOJOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiroliuMu - nipeiMera  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumuss» U «OOm@asgs M HeopraHUyecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX ABJISAIOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAHUW TI0O HEOPTAHUYECKON XUMHHU (C BKIIFOUEHUEM 3HAHUH U3 OOIIEH XUMHUM) U
opranndyeckoit xumun. GopmupoBaHre JaHHOW CUCTEMbl 3HAHUN MPU U3YUCHHU
npenMera 00ecIeurBacT BO3MOYKHOCTh PACCMOTPEHHUSI BCEro MHOT000pazust
BEIIECTB HA OCHOBE OOLIMX MOHATUM, 3aKOHOB ¥ TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranundeckas xumus» U «OOmas u
HEOpraHuveckas Xumus» c(hopMUpOBaHa B NpOrpaMMe MO XMMHUKM Ha OCHOBE
CUCTEMHOTO TNOAXOJa K M3YYEHHIO Yy4yeOHOro Marepuana u o0O0yclOBJieHa
UCTOPUYECKH OOOCHOBaHHBIM  pa3BUTHEM 3HAaHUH HA  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHUHM BEIIECTBA
paccMaTpUBalOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHMSI OPTraHUYECKUX
COCMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKHUX U DJIEKTPOHHBIX
NpeCcTaBICHUI 0 CTpoeHHH BelliecTB. CBeieHrs 00 n3y4aeMbIX B KypCe BEILECTBaX
JAIOTCS B Pa3BUTUU — OT YTJIEBOJAOPOJIOB 10 CJIOKHBIX OMOJIOTHYECKU aKTUBHBIX
coenuHeHuM. B Kypce  OpraHMdeckom XAMHUM  MOJYYarOT  Pa3BUTHE
chopmupoBaHHBIE HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30oBaHUs MEPBOHAYATLHBIE
MPEICTABJICHUS] O XUMUYECKOU CBSI3H, KIacCU(UKALMOHHBIX MTPU3HAKAX BEILECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITHH.

[lon HOBBIM yrjioM 3peHuss B mnpeaMere «XuMus» 0a30BOTO YpPOBHA
paccMarpuBaeTCsl M3Y4YEHHBIH HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHus
TEOPETUYECKUA Marepual U (PAKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX H
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUyeckKas
XUMHUSD» OOy4yaroUMMCsl TMPEAOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAUEHUE
MEPHUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JOTUYECKUX MO3HUIIHH,



rIy0Xe TOHSITh MCTOPUYECKOE HW3MEHEHHE (YHKIUH JTOro 3akoHa — OT
o6o0mmarorieit 10 00BACHSIIONICH U MPOTHO3ZUPYIOIIEH.

Enunag cucrteMa 3HaHMK O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHMUH,
CBOWCTBAaxX M NPHUMEHEHUH, & TAaKKE€ O XUMHUYECKHUX PEAKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NPOTEKaHus Jonoinsercs B Kypcax 10u 11 knaccoB anemenTamMu
COJEPKAHUA, UMEIOIMMHU KYJIbTYPOJIOTUYECKUI M TIPUKIATIHOW Xapakrep. DTH
3HaHMsI CNOCOOCTBYIOT MOHUMAHUIO B3aWMOCBSI3M XUMUHU C JIPYTMMH HayKaMH,
PACKpPBIBAIOT €€ POJIb B IIO3HABATEIILHOW U IPAKTUYECKOU AEATEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHSI K ITPOLECCY TBOPUYECTBA B 00J1aCTH TEOPHU
Y MIPAKTUYECKUX MTPUIIOKEHU N XUMHUH, TOMOTAIOT BHIITYCKHUKY OPUEHTHUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIMBATh HHPOPMALIMIO K IPUMEHSTH €€ 1715 HOTIOJTHEHNS 3HAHUM,
PELIEHNS MHTEJUIEKTYAJIbHBIX W 3KCIIEPUMEHTAIbHBIX UCCIIEA0BATENBCKUX 3a/1a4. B
LEJIIOM COJIepKaHUe y4yeOHOTO Mpeamera « XUMHUs» JaHHOTO YPOBHS M3y4EHUs
OPUEHTUPOBAHO Ha ((OPMUPOBAHUE Y 00YUAIOLIMXCS MUPOBO33PEHUYECKO OCHOBBI
JUIsl TIOHUMaHUs (GUIOCOPCKUX HIEH, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPTraHUYECKOr0 M OPTaHUYE€CKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTABOM U CTPOEHUEM, ITIO3HABAEMOCTb PUPOJHBIX SIBJIEHUIM ITyTEM DKCTIEPUMEHTA
U pEUICHUs NPOTHUBOPEUMA MEXKAY HOBBIMM (akTaMHM U TEOPETUUECKUMU
NpEeAnoChUIKaMU, OCO3HAHUE POJIM XUMHUHU B PELICHUU 3KOJIOTMYECKUX TPOOIIeM, a
TaKke NpoOJieM cOepeKEHUsI FHEPTETUY ECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B 1uiaHe pemeHus 3agad  BOCIHTAHUWSA, PAa3BUTHS W COLMAM3ALUA
oOydJaronmxcsi MPUHATHIE MPOTPAMMOM MO XUMHMU TOJXOJbl K ONPEIEICHUIO
COJEp>KaHUs M TIOCTPOCHMSI TpeIMeTa MpeAyCMaTrpuBalOT (OpMHUpPOBAHUE
YHHUBEpCATbHBIX Y4EOHBIX JEHCTBUN, UMEIONMX 0a30BOE 3HAUCHUE TSl PA3IMUHBIX
BUJIOB JCSATENIHOCTU: pEIIeHUs MpoOJjieM, MOUCKa, aHaiu3a U 00padoTKu
uHboOpMaIM, HEOOXOAUMBIX JUIsi NPUOOpPETEHUs ONbITa NPAKTUUYECKON U
MCCJIEI0BATENbCKOM JIEATEIbHOCTH, 3aHMMAIONIE Ba)XXHOE MECTO B IO3HAHWU
XUMHH.

B npakTtuke mnpenojaBaHus XUMHHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 O0IIEro 00pa3zoBaHusl, IPU OTIPEIEICHUN
COJZIEPKATEIbHOW XapaKTEPUCTUKHU LEJIe HW3Y4YEHUs MNpEeIMETa HaIlpaBICHUEM
NEPBOCTENCHHONW 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (OPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATEIIbHOCTH YEJIOBEKA U KaK OJHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJANYECKON TOYKHM 3PEHUA TaKOW MOAXOJ K ONPENCICHUIO LENEW W3Yy4YEHUS
peAMETa SABJISIETCS BIIOJHE ONPaBAaHHBIM.



CornacHo aHHOW TOYKE 3pEHHUS TIJIaBHBIMHU LIETSAMHU H3YYEHHs IpEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBiISIFOTCSA:

e (opmupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEUIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH
JeXKaT KIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUH,
OCBOCHHUE SI3bIKAa HAYKH, YCBOECHUE W IMOHHMMAaHUE CYIIHOCTH JIOCTYIHBIX
000011eHI I MEPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HCTOPHUEH hX
Pa3BUTHSI U CTAHOBJICHUS;

e (opMHpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX NO3HAHUS
BELIECTB U XUMUYECKHX PEAKLINNA, HEOOXOAUMBIX JJIs1 IPUOOPETEHHS yMEHUI
OPHUEHTHUPOBATHCS B MHUPE BELIECTB M XMMUYECKHUX SIBJICHHM, MMEIOIIUX
MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEHEBHOM )KU3HU;

e Pa3BUTHE YMEHUI U CTIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO HSKCIEPUMEHTa, COOJIIOJICHUEM MpaBuUIl
0e30macHOro 0OpalleHus C BEHIECTBAMH.

Hapsiny ¢ atum, coaepikareibHas XapakTepUCTHKa 1eJiel U 3a[1a4 u3y4eHus
IpeaMeTa B IPOTpaMMe [0 XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C
HOBBIMU MPUOPUTETAMU B CHCTEME CpeAaHero oodiero oOpazoBanusi. Cerogns B
NPENno/IaBaHuy XUMHUHU B OOJIbILIEH CTENEHU OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJepKaHusg OOy4YeHUs, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 0011e00pa3oBareibHONl OpraHu3aliy, BIAJCIOIIEr0 He HabopoM
3HaHUW, a (PYHKUMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHUSIMU
aKTUBHOTO MOJTy4€HHUsI 3HAHUN U PUMEHEHUS UX B pealbHOM *KU3HU JJIS1 pELeHUS
MPaKTUYECKUX 3a/1a4.

B cB431 ¢ 3TUM IpU U3y4eHUH TpeIMeTa « XUMHUS IOMUHUPYIOIIee 3HaYEHUE
NpUOOPETAIOT TAKKUE 1ENU U 33/1a4H, KaK:

ajanraius 00y4yarlmxcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOILETOCS MUPA,
dbopMuUpOBaHME  UHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY PUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX dKU3HEHHBIX CUTYaIMsX, CBA3AHHBIX C BEIECTBAMHU U UX
NPUMEHEHUEM;

dbopMupoBaHUE Yy OOydJarONMXCS KIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIN), MMEIONIMX YHUBEpPCAIbHOE 3HAYCHHE IS Pa3JIMYHBIX BHUJIOB
NeSITEIbHOCTH: PEIIeHUs MpooJieM, MOKUCKa, aHaiu3a U 00paboTKku nHGOpMaIUH,
HEOOXO0AUMBIX J1JIs1 TPUOOPETEHUS OTIBITA ACSITEILHOCTH, KOTOPAs 3aHUMAET BaYKHOE
MECTO B INO3HAHUM XHMHH, a TaKK€ JJII OLIEHKH C MMO3WLUNA 3KOJOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUUECKUX ITPOIIECCOB HA OPTaHU3M
YenoBeKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX MHTEPECOB, MHTCIUICKTYAILHBIX W TBOPUYECKHX
CITOCOOHOCTEH 00 YJarOIIMXCS: CIOCOOHOCTH CaMOCTOSTEIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBHH C )KU3HEHHBIMH TOTPEOHOCTAMU, UCTIOIH30BATH
COBpEMEHHbIC MH(POPMAITMOHHBIC TEXHOJIOTHUH JIJIsl TIOUCKA U aHAIM3a YIeOHOU U
HAYYHO-TIOMYJIIPHO U HH(GOPMAITIH XUMUYECKOTO COJIePIKaHNUS,

dbopMUPOBaHUE U PA3BUTHE Y 00YUYAOIINXCSI ACCOIUATUBHOTO 1 JIOTUIECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOSHHO
HEOOXOAMMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU M TIPOBEACHUH XUMHUYIECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy oOOy4aroumxcs YyOeXAEHHOCTH B T'yMaHHCTHYECKOM
HAMpPaBJICHHOCTH XUMUH, €€ BAKHOW POJM B PEIICHUH TJIOOAIBLHBIX MpoOIieM
pPaIrMoOHAILHOTO MTPUPOIOTIONB30BAHUS, TOTIOJIHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUS TPUPOJTHOIO PABHOBECHs, OCO3HAHHS HEOOXOIMMOCTH OEpeKHOTO
OTHOIICHHUSI K TPHPOJIE U CBOEMY 3JI0POBBIO, a TaKkke NPHOOPETEHHs OIbITa
WCIIOJIH30BaHMsI TOJTYYCHHBIX 3HAHWUW I TPUHSATHS TPAMOTHBIX PCIICHWHA B
CUTYaITUSIX, CBSI3aHHBIX C XUMHYCCKUMU SBIICHUSMH.

B yueOHOM mutaHe cpemgHero ooOmiero oOpa3oBaHUs MpeAMET « XUMHSD
0a30BOTr0 YpOBHS BXOJIUT B COCTAB MPEAMETHON 001acT « ECTeCTBEHHO -HAay4YHbBIC
IIPEIMETHD.

OO611ee YMCiI0 9acoB, OTBEAEHHBIX JIJISI U3yUCHUS XUMHUH, HAa 6a30BOM ypOBHE
cpeaHero oo1iero oopaszoBanus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hejenmo), B 11 kimacce — 34 vaca (1 yac B Henenro).



COAEP>KAHUE OBbYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUSA

TeopeTudyeckne 0CHOBBI OPraHU4eCKOl XUMHUHU

[Ipeamer opraHnyecKoi XMMUKU: €€ BO3ZHUKHOBEHHE, Pa3BUTUE U 3HAYECHUE B
IIOJIyYEHUN HOBBIX BEUIECTB M MarepHaoB. Teopusi CTPOEHMsI OpPraHMYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE 0JI0keHus1. CTpyKTypHbIE (POPMYIIbI
OpraHMYEeCKUX BewmecTB. ['oMonorus, uzomMepusi. XuMUYECKass CBA3b B
OpPTraHNYECKHUX COETMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccudukalu OpraHuvYecKux BemecTB. HoMeHkmarypa
OpraHMYeCcKHX COEAMHEHUHN (CUCTeMaTHyecKas) W TPUBUAIbHBIE Ha3BaHUsA
BOKHEUIINX MPEICTABUTENEH KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTATIbLHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMy OpTraHNYeCKUX BEIIECTB M MaTepuajiaM1 Ha X OCHOBE,
MOJIETMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIECTB, HAOJIOACHHWE U OIUCaHHEe
JEMOHCTPAIMOHHBIX OIBITOB IO IPEBPALICHUI0 OPraHMYECKUX BEIIECTB IIPU
HarpeBaHuu (T1aBJIeHUEe, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAn. MeraH u sTtaH —
NpoCTEHIIMe MPEACTABUTENN AIKaHOB: (M3MYECKHEe U XWMUYECKUE CBOMCTBA
(peakumy 3aMelleHUs] U TOPEHUs), HAXOXKJIECHUE B MPUPOAE, MOJYyYECHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsAZl. DTWIEH U MPOIWIEH —
OpoCTEHIIMe MPEACTABUTENN AIKEHOB: (M3MYECKHEe U XUMUYECKUE CBOMCTBA
(peakumu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAIMM, OKHUCJIECHUS U
NOJIMMEPU3ALINN ), TOJyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MetwiOyraauen-1,3: cTpoeHue, BaXHEWUIINE
XMMHUYECKUE CBOMCTBA (peakuus nojmmepusauun). [lodydeHue CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHM psil. ALICTUIIEH
— MPOCTEHIIMH NPEICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3UYECKUE H
XMMHUUYECKUE CBOMCTBA (pEaKUUU THIPUPOBAHUS, FAJIOTCHUPOBAHUSL, THIpaTallHy,
TOPEHHUS ), TOTYUEHHE U IPUMEHEHUE.

Apenbl. ben3oin: cocrtaB, cTpoeHue, PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBAHUSA U HUTPOBAHUS ), IOJydYE€HUE U pUMeHeHue. Tonyon:
cocmag, cmpoenue,  @Quauueckue U  XumMuyeckue  ceoucmea  (peaxyuu
2aNI02EHUP OBAHUS U HUMPOBAHUSL), NOTyYeHUe U npumeHeHue. TOKCUUHOCTh apEeHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOJAMU, IPUHAJIKAIMMHA K Pa3IMuHbIM
KJlaccam.

[IpupoaHbIe MCTOYHUKH YIJI€BOAOPOAOB. IIpupoaHbIii ra3 um nNOIyTHBIE
HedTsanble Ta3pl. Hed1h 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHH, KAaTaIUTUYECKUi), nuposu3. [Ipoaykrsl
nepepadoTKU HEPTH, UX NIPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIH
yroJjb U NPOAYKTHI €r0 NEPEPadOTKH.

OKCIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liamMy IJIACTMACC,, KAy9yKOB U pe3uHbl, KoJuiekinu « Hedte»
U «YT0Jb», MOJETUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB U TaJIOT€HOMPOU3BOIHBIX,
POBEACHUE IPAKTUYECKON paOOTHI: MOTyYEHHUE ITUIIEHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIIMU 1O W3BECTHBIM MACCE,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOAYKTOB PEAKLINN).

KucJiiopoacoaepskamue opraHu4yecKkye CoeJMHeHU

[IpenenpHble ONHOATOMHBIE CIHUPTHL. METaHOJ UM 3TAaHOJ: CTPOCHUE,
busznueckue M XMMUYECKHE CBOWCTBA (peakuuu C AaKTUBHBIMU MeETaJUlaMH,
raJloreHOBOJIOPO/IaMHU, TOPEHHE), NpuUuMeHeHue. BogopoaHbie cBA3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJIa U OTaHOJIa HA OPraHU3M YEI0BEKa.

MHOrOaroMHbl€ COMPTHI. OTWJIEHIJMKOJIb W  TJIMLEPUH: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (B3aMMOJECHCTBHE CO ILEIOYHBIMU

MeTaJ/ITaMH, KAa4eCTBEHHAs PEakildsg Ha MHOTOAaTOMHBIE ClHUpThl). JleiicTBue Ha
OpraHu3M uenoBeka. [ [pyumMenenue riauuepruHa u STUIICHTJIMKOJIS.

®deHo: CTpOEHUE MOJICKYJbl, (QU3NUECKUe U XUMHUYECKHE CBOMCTBA.
Toxkcuunocts penona. [lpumenenue penona.

Anmpnerunbl U kemoHul. DopMalbaeruj, AaleTAIbACTHA:  CTPOCHHUE,
bu3nYecKre U XUMHYECKUE CBOWCTBA (PEAKIMM OKHUCJICHHUS M BOCCTAHOBJICHMUS,
KauyeCTBEHHBIC PEAKITNH ), TIOJTyICHUE U IPUMEHECHHE.

OIHOOCHOBHBIE MPE/IETbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAS M YKCYCHAS
KHUCJIOTHI: CTPOEHUE, PU3NIECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0OIIMe J1JIsI
KJIacca KUCJIOT, PEakIvs dTepru(uKaIig ), mojgydeHrue u npumeHeHue. CteapuHoBas
¥ OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENIN BHICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIIMX KapOOHOBBIX KMCJIOT, X MOIOIIIEE JICHCTBHE.

Cnoxnble »GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [uupomms
cI0XHBIX 3¢upoB. XKupsl. ['uaponms xupos. [Ipumenenne xupoB. buomorunaeckas
POJIb KUPOB.

YrneBoawl: cocTaB, KilaccuuKamus ~— yrieBoaoB  (MOHO-, OU- U
noJmcaxapuabl ). ['Imoko3a — mpoCTeHIii MOHOCaXapuI: 0OCOOEHHOCTH CTPOCHHS



MOJICKYJIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA (B3aUMOIEUCTBUE C TUIPOKCUIOM
meau(ll), okucnenne ammuadHbpIM pacTBOpOM okcua cepedpa(l), BoccTaHoBICHNE,
OpO’KeHHeE TIIFOKO3bI), HAXO0XKACHUE B IPUPO/Ie, IPUMEHEHHE, OM0I0THYeCKast pOJib.
dortocunTte3. PpyKTo3a Kak U30Mep INIFOKO3BI.

Kpaxman n nemnono3a Kak npupojHble noaumepsl. CTpoeHHE Kpaxmalia U
HEIUTI003bl.  DU3MUECKUe U XMMHUYECKHE CBOWCTBA Kpaxmana (THIpOJI3,
Ka4eCTBEHHAs PEAKILUs C HOJIOM).

OKCIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
NpoBe/ieHNe, HAOMIOJIEHUe U OMHCAaHHE JEMOHCTPAIMOHHBIX OMBITOB: FOPEHUE
CIIMPTOB, KAYECTBEHHbIE PEAKLMUU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaom Mmenu(ll)), MHOTOaTOMHBIX CHHPTOB (B3aUMOJEHCTBHUE TIUIEPUHA C
rugpokcugom menu(ll)), anpnerunoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeOpa(l) mu runpokcugom menu(ll), B3auMoaelcTBHE Kpaxmana € HOJAOM),
IPOBEACHHUE NPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3aga4u.

Bbluucienrus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU 110 HU3BECTHBIM MACCE,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOAYKTOB PEAKLIUN).

A30TCcoAepIKaIIMe OPTaHUYECKUE COCTUHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHNYeCKUe coeIuHeHus. Pu3ndeckue u
XHUMHYECKHE CBOMCTBA aMMHOKHUCJIOT (Ha mpumepe rimuuHa). buonorudeckoe
3HaY€HUE aMUHOKUCIOT. [lenTup.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAsT M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, IEHATypalKsl, KaUeCTBEHHbIE PEAKLIMU Ha OEIKH.

OKCIepUMEHTAJIbHbIE METOJbl M3YyUEHHS BEIIECTB M UX MPEBPALICHUN:
HaOJII0/IEHUE U OTNHMCAHUE IEMOHCTPAMOHHBIX OTBITOB: JIcHaTypalus OeIKoB Ipu
HarpeBaHuU, IIBETHbIE pEeaKIINU OEIKOB.

BbicoKkOMOJIEKYJIAPHBbIE COEANHEHUSA

OCHOBHbBIEC TIOHITHSI XUMHH BBICOKOMOJIEKYISIPHBIX COECIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3AINU, CPEIHSSI MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUA —
MOJIMMEPHU3ALINS U TIOJTMKOHACHCAITHS.

OKCIepUMEHTAJIbHBIE METOJbl HM3YUCHHs BEIIECTB M UX MPEBPALICHUN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexrnpeaMeTHbIE CBA3H.

Peanmsanust MeXNpeIMETHBIX CBA3EU IPU U3YYEHUN OPTAaHUYECKON XMMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HMCIOJb30BaHHE Kak OOIIMX €CTECTBEHHO -



HAYYHBIX TOHSTHI, TAK Y MOHITHM, SBJIAIOIIMXCS CUCTEMHBIMH JJIsI OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYYHbIE TIOHATUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIU3, CHHTE3, KiacCU(UKaIMs, TePUOANIHOCTh, HAOIIOICHHE,
U3MEPEHNE, SKCTIEPUMEHT, MOIETUPOBAHHUE.

@du3uka: Mmarepus, DSHEprHs, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
DHEPTeTUYECKUIl YpOBEHb, BEIIECTBO, TelIO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBA, (PU3NUECKUE BETMUMHBI U €AUHUIIBI X H3MEPEHUSI.

buonorus: knerka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboToCcHHTE3, OUOJOTMYECKU AKTHBHBIC BelIeCTBA (OEIKH, YIJIEBOJIbI, KUPBI,
(bepMeHTHI).

['eorpadus: MuHepasbl, TOPHbBIE TOPOIbl, OJE3HbIE UCKOIAEMbIE, TOIUIMBO,
peCypCHI.

TexHonorusi: mnuuieBble MPOAYKTHI, OCHOBBI PALMOHAILHOTO THUTaHUS,
MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHUECKUE MTpenaparThl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPT'TAHUYECKASA XUMMUA

Teoperuyeckue 0CHOBBI XUMMHU

XuMHUYECKUA AeMeHT. AToMm. Sapo aroma, UW30TOMNbL. DJIEKTPOHHAas
000J109Ka. DHEPTETUICCKUE YPOBHH, MOAYPOBHU. ATOMHBIC opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeieleHusl ANEKTPOHOB MO OPOUTAISIM B aToMax
AJIEMEHTOB TIEPBBIX YETHIPEX IEPUOIOB. DJIEKTPO HHASI KOH(PHUTYpAIHsI aTOMOB.

[lepnoanveckuit 3akoH U [leproanueckas cucteMa XMMUYECKHUX JJIEMEHTOB /1.
N. MenpneneeBa. CBsi3b mepuoanveckoro 3akoHa u Ilepuoauyueckoi CUCTEMBI
xumuueckux anemeHToB . 1. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB XHMHUYECKHUX DJJEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX U CJOKHBIX BEHIECTB IO TPYMIaM M TIEPHUOJaM.
3HaY€HHE NIEPUOIMUECKOTO 3aKOHA B PA3BUTUN HAYKHU.

Ctpoenne BelecTBa. XHUMHYECKas CBsI3b. BHUIIBI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsE HEMOJIIpHAsl W TOJSIpHAasi, UOHHAA, METauTn4yeckas). MexaHu3Mbl
00pa30oBaHUsl KOBAJEHTHOM XUMHYECKOM CBsS3M (OOMEHHBIM U JIOHOPHO-
akuenTopHeiil). Bomopoanas cBs3b. BalleHTHOCTH. DJEKTPOOTPULIATEIHHOCT.
Crenenp okucneHusi. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSPHOTO  CTPOEHHUA. 3aKOH
MIOCTOSIHCTBA COCTABA BEILECTBA. THUITbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEILIECTB OT TUMNA KPUCTAJUINYECKOM PEIIETKH.



[lonsiTe 0 mUCHEpCHBIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL
MaccoBas 10151 BelmecTsa B pacTBOPE.

Knaccudukarms HEOPraHUYECKUX COCIHEHUM. Homenkmarypa
HEOPTaHUYECKUX BEIIECTB. [eHeTudeckas CBA3b HEOPTraHWYECKUX BELIECTB,
MIPUHAJICKANMX K PA3JIMYHBIM KIJIACCaM.

Xumnueckasgs peakuus. Kiaccupukanuss XUMUYECKUX — pEakIUil B
HEOPTaHUYECKOW M OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHHs MacChl BEIIECTB,
3aKOH COXPAHEHMS U IIPEBPALLCHUS SJHEPTUU IIPU XUMUYECKUX PEAKIUIX.

CxopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iauyHbIX (pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOoe paBHOBecHe. DaKTOpbI, BIMAKOLIME HA COCTOSHUE
xuMuaeckoro pasHosecus. [ lpuniun Jle larense.

DuekTponuTrudeckas nucconuanus. CuibHble U clladbie nekTposuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJasl, HEUTPAJIbHAS, ILIEIOYHAS.

OKHUCIUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKLINH.

DKCHEPUMEHTAIIBHBIE METOJbl W3Y4YEHHs BELIECTB M HX IPEBPALLECHUI:
nemoHcTparus Tadmui «llepuoguueckas cucrema xumuueckux snementon /1. W.
MenieneeBa», M3ydeHHE MOJIENEH KPUCTAUTMYECKUX PEIIETOK, HAOMIOACHHUE U
ONMCaHUE TEMOHCTPAIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3jI0KeHUE MEPOKCHUIA
BOJIOPO/Ia B IPUCYTCTBUHU KaTaJIM3aTOPa, ONPENEIEHUE CPEABl PACTBOPOB BEILIECTB
C IOMOIIIbIO YHUBEPCATIbHOTO MHIMKATO pa, pEaKLIMi HOHHOTO 0OMEHa), POBE/ICHNE
npakTH4IecKo padoThl « Bnusinue pa3nnuHbIX (pakTopoB HA CKOPOCTh XUMUYECKOM
peaKkumn».

Pacuérnblie 3anaumn.

Pacuérel 10 ypaBHEHMSAM XUMHYECKUX pEaKkUMi, B TOM YHCJE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIOJIb30BAHUEM ITOHATHS «MacCOBast A0JIS
BEILECTBAY.

Heopranmyeckas xumust

Hemeramel.  Ilonoxenune HemeraisioB B llepuoauyeckon  cucteme
xumudeckux snemenToB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOCHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HAa MpuMeEpe
KHCJIOPO/J1a, cephl, hocdhopau yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIOB (TAJIOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoma U KpEeMHHS) M HUX  COCAMHEHMNA  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIMX KUCIIOT, BOJOPOAHBIX COEAUHEHUN ).

IIprMeHeHnEe BAXKHENIINX HEMETAIUIOB U UX COECAUHEHUM.

Merambl. [lonoxenne merauioB B llepuonnyeckon cuCcTeEME XUMHUYECKUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMoB MetauioB. O0mue duzndyeckue cBorcTBa MeTaioB. CIIaBbl METAIIOB.
DAEKTPOXUMUY ECKUM PSiJT HAMPSIAKEHUI METAIIOB.



XUMHUUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUM, KaJMH, KalbIUH,
Mar"vii, aJTOMMHHANA, HUHK, XPOM, )KEJIE30, MEJIb) U UX COCAUHEHU.

OO6mme crnocoObl noiyueHuss MeTawioB. [IpumeHenne meramwioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTATIbHBIE METOAbl M3YUEHHUS BEIIECTB M UX MPEBPALICHUN:
U3Yy4eHHE KOJUIEKIMN «MeTaulbl U CIUIaBbl», 0Opa3ll0OB HEMETAJUIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 33Ja4, HaOIIOJACHHE U OIKCAHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATTFOMUHUS C PAaCTBOPaMU
KHCJIOT U 1IEI0Y€eH, KaueCTBEHHbIE PEAKIIUU Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuérel Macchl BeniecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCe€ WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEILECTB,
pacuérbl Macchl (00bEMA, KOTMYECTBA BELIECTBA) MPOYKTOB PEAKILIUU, €CJIA OIHO
U3 BEILIECTB UMEET MPUMECH.

Xumus 4 )KM3Hb

Ponb xumun B 0OecriedeHUH IKOJIOTUUECKOM, SHEPTETUUECKO M U MUILEBOM
0€30MacCHOCTH, pa3BUTUN MeIULUHBI. [IoHSATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIUH.

[lpencraBnenuss 00 OOWMX HAy4YHBIX MPUHLUUIIAX M[POMBIIUIEHHOTO
MOJTYYEHUS BaKHEHIINX BEILECTB.

YemoBek B MHpE BEUIECTB M MATEpPUAIOB: BAKHEUIIHNE CTPOUTEIIbHBIC
Marepualibl, KOHCTPYKLIMOHHBIE MAaTepHUallbl, KpPAaCKW, CTEKJIO, KEpaMmuKa,
Marepualibl JUI 3JEKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKHE U MHUHEpaIbHbIC
ynoOpeHwus.

XuMHSIT U 3J0pPOBBE YENOBEKA: IMPAaBW/IA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOT0 UCTIOIb30BAHMS TP €MAPaTOB OBITOBOM XMMUHU B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peammzamusi  MEXIpEAMETHBIX  CBsi3éM NpU  HM3ydeHUH OOmer u
HEOpraHndeckoil xuMuu B 11 Kjlacce oCyliecTBIISIETCS Y€pE3 UCIOJIb30BAHNE KaK
OOIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK W TOHITHM, SBISIOMIUXCS
CHUCTEMHBIMU JIJI1 OTAEIBbHBIX MPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO6ume ecTecTBEHHO-HAYYHBIC MOHSATHSA: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, Kilaccudukalus, TEPUOJIUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHUE, SIBJICHUE.

dusuka: marepusi, SJHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaANOAKTUBHOCTb, MOJIEKYJIA, SJHEPI€TUYECKUM YPOBEHB, BEIIECTBO, TEINO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UUECKUE BEIMYUHBI U €AUHUIIBI MX
U3MEPEHUs, CKOPOCTb.



buonorus: kierka, opraHW3M, OJKOcHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.

['eorpacdus: MuHEpasbl, TOPHBIC TTOPOJIbI, TIOJIE3HBIE NCKOTIAeMbIE, TOTUTURO,
pecypchl.

TexHomorusi: XuMuU4eckass MPOMBIIIICHHOCTb, METALTYPTHS, TTPOU3BOJICTBO
CTPOUTEIHHBIX MaTePUAIOB, CEIbCKOXO3HCTBEHHOE MPOU3BOJICTBO, IHUIICBAS
MPOMBINIICHHOCTh,  (hapMalleBTUYECKas  MPOMBIIIICHHOCTb, IIPOW3BOJICTBO
KOCMETUYECKHUX TMpenaparoB, MPOHW3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUAJIOB,
AIIEKTPOHHASI TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[JTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHMA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpPeOOBaHUS K pe3yjabTaraM OCBOCHUS
oOydJaronmMucss TPOTpaMM CpeIHero o0Oimero oOpa3oBaHUS (JIMYHOCTHBIM,
METAaNpeAMETHBIM M IpeaMeTHbIM). HayuyHo-MeTonnueckoil OCHOBOW Ui
pa3pabOTKU IIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHSI MPOTPAMM CPEIHEro OOIIEro
00pa30BaHUs ABISAETCS CUCTEMHO -1 TETbHOCTHBIN ITOXO/I.

B coOTBETCTBUM € CUCTEMHO-AESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpenMeTa «XUMHUS» HAa YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIIEJICHBI CJICYIOIIME COCTABIISIONINE:

OCO3HaHHE OOYYarOUIMMUCS POCCHUMCKOM TpaXITaHCKON HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOTIPENIEIIEHUIO;

HAJIMYUE MOTHUBALIMU K 00YUYEHUIO;

LIEJICHANPABJIEHHOE Pa3BUTUE BHYTPEHHUX YOEXKIICHUN JTMUHOCTH Ha OCHOBE
KJIFOYEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAUIUii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOy4YaloIIMXCs PYKOBOJICTBOBATHCA B CBOEH
JESTEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHM, MPUCYIIMMHU LEIOCTHOM
CHUCTEME XUMHUECKOT0 00pa30BaHus;

HAJIMYUE MPaBOCO3HAHUS 3KOJOTHUECKOH KyIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH )KM3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM U BOCHHUTATEIILHOW JESITEIbHOCTH B COOTBETCTBUM C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U WacalaMd POCCHMCKOro T'PaXJTaHCKOTO OOIIecTBa, MPUHITHIMH B OOIIECTBE
HOpMaMH U  TpaBUJaMH  TOBEIEHUS, CIOCOOCTBYIOUIMMH  IpOLEccaM
CaMOIIO3HAaHWSA, CAaMOPA3BUTHSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yYaroIMXCH.

JIM4yHOCTHBIE pE3YJIbTATBI OCBOEHHUS MpeaMeTa «XUMHUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh OTBITA TO3HABATENLHOM W MPAKTHUUYECKON NEeATEeIbHOCTH
00ydJaronmxcs 1Mo peam3ali IPUHATHIX B 0OIIECTBE LICHHOCTEH, B TOM YHUCJIC B
YacTH:

1) rpa:knaHCKOro0 BOCIIMTAHUSA

OCO3HaHMS 00YYaIOIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSIAKY;

NPEACTABICHUSI O COIMAJIBHBIX HOPMax MW TMpaBWiIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU JEATEILHOCTH IPU CO3/IaHUH YUEOHBIX
NPOEKTOB, PEILICHNHU YUEOHBIX U MIO3HABATEIbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIM3€ Pa3IMYHBIX BUAOB y4eOHOM AeTETbHOCTH;

2) MIaTPMOTHY€ECKOr0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY U HAydYHOMY HAacCJEIUIO
OTEYECTBEHHOM XUMUU;

YBOKEHHsSI K TPOILIECCY TBOpPYECTBA B OO0JACTH TEOPUU M MPAKTHUYECKOTO
NPUMEHEHHUS XUMHUHM, OCO3HAHUS TOTO, YTO JOCTMIKEHUS HAyKU €CTh PE3YJbTar
JUIMTENbHBIX ~ HAaOMIOAEHUN, KpPOMOTIMBBIX OKCIEPUMEHTAIbHBIX IOHUCKOB,
NOCTOSIHHOT'O TPy YUEHBIX U IPAKTUKOB;

MHTEPECA U M03HABATEIbHBIX MOTUBOB B [TOJYYEHUH U MOCIEAYIOILEM aHAIN3E
uH(GOPMAIIH O EPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€UECTBEHHO M XUMUUY;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M MOCTYNKH CBOMX TOBAapULIEH C
NO3UILIMIA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHMUE TOCJIEACTBUN 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS IIEHHOCTEW 3J0pOoBOro M 0Oe30macHoro obpasa IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (pU3MUECKOMY U
MICUXUYECKOMY 3JJ0POBBIO;

coOmoeHns MpaBuil 0e30MacHOTro OOpalleHUs] C BEIIECTBaMU B OBITY,
IIOBCEIHEBHOMW )KU3HU U B TPYIOBOU AEATEIILHOCTH;

NOHUMAHUS LEHHOCTU TMpaBWil HWHAMBUAYATHHOTO U  KOJUIGKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIUSIX, YTPOJKAIOIIMX 3/10POBbIO U )KU3HU JIIO/IEH;

OCO3HaHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHus
aJTKOT0JIs1, HAPKOTUKOB, KypeHHUs1 ),

5) TPyA10BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCJIeI0BATEIbCKON
NEeSTEIbHOCTH, OOIIECTBEHHO IOJI€3HOM, TBOPYECKOW H APYruxX BHUIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PCEIICHUM IPAKTUYECKUX 3a1ad
COIMATIHLHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);



UHTEpeca K MPaKTUYECKOMY U3YUEHHIO TTPOQeccuil pa3InyHOTO po/ia, B TOM
YyCJie HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMHUU;

YBaKEHHS K TPYLY, JTIOJISAM TpYy/Ja U pe3yabTaTtaM TpyI0BOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIWBUIYATbHOW TPaeKTOPHUU
obpazoBanusi, Oyaymieli mpodeccun U pealr3alii COOCTBEHHBIX >KH3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IIEJIECOOOPA3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYILECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUS TJIOOATLHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CpEIbl;

OCO3HaHMsS HEOOXOJMMOCTH UCIOJIb30BaHUSI JOCTHKEHUM XUMHH IS
pelIeHus: BONPOCOB PallMOHATILHOTO TPUPOA0NOIb30BaAHUS;

aKTUBHOTO HENpUATHS JCUCTBUI, NPUHOCAIIMX BpEI OKpYXKarouen
OPUPOJHON Cpene, YMEHUs MPOTHO3UPOBATh HEOIArONMPUITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS NP EANPUHUMAEMBIX JIEHCTBUH U MIPEIOTBPAIIATh UX;

HAJIMYUSI PA3BUTOTO SKOJIOTMUECKOTO MBILUIEHUS, SKOJIOTUYECKOH KyJIbTYpHl,
OTbITa JeSTEIbHOCTU AKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B TMO3HABATEIbHOM, KOMMYHUKATUBHONW U COLIMAIbHOM
NPaKTHUKE, CIMOCOOHOCTM M YMEHHUSl AaKTHMBHO MPOTHUBOCTOSITH UACOJOTUU
xemooOouu;

7) HEeHHOCTH HAYYHOT' 0 IO3HAHUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOUIECTBEHHOW TPAKTUKU;

NOHUMAaHUS CHeIMPUKKA XUMUM Kak HayKd, OCO3HaHUs €€ poJu B
GbopMUPOBAHUHM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LEIOCTHOIO
npencTaBiIeHUs] 00 OKPYXKAIOIIEM MUpPE Kak O €AMHCTBE MPUPO bl U YETOBEKa, B
MO3HAHUW TPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpoOsieM COXpaHEHUS
PUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHMHM JUJII  COBPEMEHHOM
UBUJIM3AIUH: B €€ TYMaHUCTUYECKON HAPABICHHOCTH U BaYKHOH POJIU B CO31aHUN
HOBOM ©0a3bl MaTrepualbHOW KYJIbTYPhl, pEIICHUH TJIOOAIBHBIX MpoOseM
YCTOWYMBOT'O PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, IMUILIEBON U
HKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, 00ECTICUEHUU YCJIOBHI
YCHEUIHOT'0 TPY/a U KOOI MUYE€CKH KOM(POPTHOM AKU3HU KXK]I0T0 YJIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJOB
MO3HAHKS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU UCIOIb30BaATh
NOJTyJaeMble 3HaHUS JJIsl aHAJIM3a U 00BbsICHEHUS SBJICHUM OKPY’KAIOIIEro MUpa U



IPOUCXOIAIIMX B HEM W3MEHEHHI, YMEHUS J1e1aTh 000CHOBAHHBIE 3aKIFOUEHHS Ha
OCHOBE HAayYHBIX (DPAKTOB ¥ UMEIOIIUXCS JAHHBIX C IIeTIbI0 MOTy4EHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIOJIB30BaTh XUMHUYECKUE 3HAHUS I
pelieHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpECa K NO3HAHUIO U UCCIIEA0BATENLCKOM 1EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHHUIO U
caMOOOpa30BaHMI0, K AaKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHUH IO XUMHUHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TPYy/la B pa3jMuHbIX cepax mpodhecCHOHATBHON

NEATEIIbHOCTH.
METAIIPEAMETHDBIE PE3YJIBTATDI

MertanpeamerHbie pe3yabTaThl OCBOCHUS y4eOHOTO mpeamera « XUMHUs» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE i1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLINE
HEJIOCTHOCTh HAYYHOW KapTHHbI MHpa M cHeuu(uKy METOJ0B MO3HAHM,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPTUs, SIBJICHHUE,
npolecc, CUCTEMA, HAYYHbIN (DaKT, IPHUHIIMUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIOJEHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTUE);

YHHUBEpCAJIbHbIE YUeOHbIEC JAEUCTBUS (IO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIE,

pEryJiAaTUBHbIE), obecrnieurBaroIye dbopmupoBaHue (YHKIMOHATBHOU
TPaMOTHOCTH U COLIMAITIbHOM KOMITETEHIIUU OO Yy4aroIIMUXCs;
CIIOCOOHOCTh 00yyaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAILHbIC y4eOHbIC
JICUCTBYSA B [I0O3HABATEIIbHOU U COLMAIIbHOM IPAKTUKE.

MerarnpenMeTHble  pe3yJibTaTbl OTPAXAKOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMM U  PETYJATUBHBIMU
JIEMCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU y4eOHbIMU N03HaBaTeJbHLIMHA
AEeUCTBUSIMHU:

1) 6a3oBbIe JJOTMYECKHE 1€ CTBUSI:

CaMOCTOSITEIbHO  (opMynupoOBaTH W aKTyaIM3UpPOBaATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONPENENATh LENM JAEATEIIbHOCTH, 3a/1aBasi IMAapaMeTpbl WU KPUTEPUHU HX
JTIOCTHXKEHUSA, COOTHOCHUTB PE3YJIbTAThI AEATEIIbHOCTH C TTIOCTABJICHHBIMH LIEJISIMU;

HCIIOJIb30BATh IIPU OCBOEHUM 3HAHUM NPUEMBI JOTUYECKOTO MBILUIIEHUS —
BBIACIATh XAPAKTEPHBIE MPU3HAKUA MOHATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 11 00BSICHEHUS OTACIbHBIX (DAaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBaHMS M KPUTEPUHM I KiIacCU(PUKAIMM BEIIECTB U
XUMHYECKHUX PEAKIINN;

YCTaHABIMBaTh IMPUYUHHO-CJIECICTBEHHBIE CBS3M MEXKAY H3Y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHAYKTHBHBIE, JAEIYKTUBHBIE, TIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PacCMaTpUBAEMBIX
SIBIICHUAX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOYCHHS,

MPUMEHSATH B MPOLIECCE MO3HAHUSA, UCTIOJIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, IPE0OPa30BBIBATH MOIEIIbHBIE MPEACTABICHUS — XUMUYEC KU
3HaK (CMMBOJI) JJIEMEHTA, XUMHUYECKasi POpMyIia, ypaBHEHUE XUMHY ECKOU peakuu
— MIPU pElICHUN y4E€OHBIX MO3HABATENbHBIX U MPAKTUYECKUX 33]a4, TPUMEHSITH
Ha3BaHHbIE MO/JIETbHBIE MPEACTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEUIECTB U XUMHUYECKUX PEaKIHil.

2) 0a30Bble HCCJIeI0BATEIbCKIE 1€eHCTBUS:

BJIaJIETh OCHOBAaMHU METOJOB HAYyYHOTO NMO3HAHUS BELIECTB U XUMHUYECKUX
peaxKunii;

bopMyIMpOBaTh LIETH U 337a4U UCCIIETOBaHMsI, HCTI0JIb30BaTh OCTABJICHHbIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI JUII (POPMHUPOBAHUS TUIIOTE3bI 10 MPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYKJICHUH;

BJIAJIETh HAaBBIKAMHM CAMOCTOSITEIbHOTO IUJIAHUPOBAHUA W NPOBEACHUA
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIO/IaTh 32 XOJI0M
npoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBarh
000011IeHHsI 1 BBIBOAbI OTHOCUTENIHLHO JOCTOBEPHOCTH PE3YIIbTATOB UCCIICTOBAHMS,
COCTAaBJIATH 000CHOBAHHBIN OTYET O MIPOACIIAHHOM PaboTeE;

npuoOperaTh ONbIT YYEHHMYECKON HCCEN0BATEIbCKOW W MPOEKTHOU
NEeSITEIbHOCTH, TPOSIBISATH CIMOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4, TIPUMEHEHHUIO PA3JINYHBIX METO/IOB
MO3HAHUS.

3) pa6oTa c unopmanueii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHOpManuu (Hay4dHO-
NomyJsIpHasl JMUTEeparypa XUMHUYECKOTO COJIepXaHUs, CIpaBOYHBbIE MOCOOUS,
pecypcol MHTepHeTa), aHanM3upoBaTh UH(DOPMAIIMIO PA3IUYHBIX BUAOB U (HopM
IPEICTABIICHUS, KPUTUYECKH OLICHUBATh e€ JOCTOBEPHOCTH "
HENPOTUBOPEUYNBOCTE;



dbopmynupoBarh 3apOCHl U MPUMEHATh PA3IMYHBIC METOJBI MIPU TOUCKE U
orbope wuHpOpMaLUK, HEOOXOAUMOM JUId BBHINOJHEHUA Y4YeOHBIX 3ajad
OIPENEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCMOJb30BAHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMUHBIX HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  HpeacTaBICHUS
uHpopMaiun (cxembl, rpaduku, TuarpaMMmsl, TAOJIUIBI, PUCYHKH U IPYTHUE);

UCII0JIb30BaTh HAYYHbI A3bIK B KAUECTBE CPEACTBA IPU pAdOTE C XUMUUECKOM
uH(pOpMaIUe: MPUMEHATh MEXKIpeIMeTHbIe ((pu3nueckre U mMareMaTudeckKue)
3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HarJsiJHOCTH.

OBiaieHUe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH AeiCTBUSIMM

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBbI B X0/1€ JUaJIoTa W/Win
JUCKYCCUM, BBICKa3blBaTb HJeH, (OPMYyIUpOBaTb CBOU  MPEIJIOKEHUA
OTHOCHUTENBHO BBIITOJIHEHHSI IPENJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEH PE3YJIbTATOB ITO3HABATEIBHOW JIEATEIILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBITIOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl M0 UCCIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BEILLIECTB, pealn3alii Y4eOHOro NpoeKTa U (GopMYIUPOBATh BHIBOIbI
[0 pe3yJibTaraM NPOBEAEHHBIX HMCCIIEAOBAHUM IyTEM COTJIACOBAHUS MO3UIMK B
X0/J1€ 00CYXACHUSI 1 0OMEHa MHEHUSIMU.

OBJ1aieHN e YHUBEPCAJIbHBIMHU PeTyJISAITUBHBIMHU 1€ UCTBUAMM

CaMOCTOSITENIbHO ITUIAHUPOBAaTh M OCYLIECTBIISITh CBOK ITO3HABATEIBbHYIO
NEATENbHOCTh, ONpenenss €€ LenM MW 3aJayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH IMpEAJiaraéMblii  alTOPUTM JCUCTBUN TIpU
BBITIOJTHEHUH YYEOHBIX UM HCCJENOBATeIbCKUX 3ajlad, BBIOMpaTh HamOoJee
3¢ deKTUBHBIN CMOCcO0 MX peHieHusT ¢ y4€TOM MOJY4YEHHMs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH AEATENHHOCTH HA OCHOBE CaMOaHaIN3a v
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHble pe3ysbTaTbl OCBOEHUS Kypca «Opranuyeckas XuMUsD»
OTPaXKAKOT:

chopMuUpPOBAHHOCTh TPEACTABICHUH O XHMHYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SIBJICHUM TTPUPOJIbI,



B (OPMHPOBAHUU MBIIUIEHUS W KYJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIsl pelIeHUs] MPaKTUYECKUX 3a/1a4 U 3KOJOTUYECKU
000CHOBAHHOI'0 OTHONIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMU CPEIE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX 3HAHHW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOIIME TMOHATHS (XMMHYECKUH DJIEMEHT, aroM, 3JEKTPOHHas
000J104Ka aT0Ma, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPHULATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTYpHasi (opmyna (pa3BépHyTas M COKpALIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00bEM, YTIIEpOTHBIN CKENET, (PYHKIIMOHAIBHAS TPYIIIa, pauKall,
U30MEPUSL, U30MEPBL, TOMOJIOTHYECKUU PSI, TOMOJIOTH, YTJIEBO IO PO, KUCIOPOI 1
a30TCOJAEpKAIIME COEAUHEHUs, MOHOMEpP, IOJHUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHHS); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUS
oprannyeckux BeuectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTU XUMHYECKHX
SBJCHUHN, (PAKTOJIOTUUYECKUE CBEJIEHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU H
0€30MaCHOM HCIOJb30BaHUM BAKHEUIIMX OPTraHUYECKHUX BEUIECTB B OBITY U
IIPAKTUYE€CKOM AEATENbHOCTHU YEIOBEKA,;

c(hopMHUPOBAHHOCTb YMEHHM BBISABIATH XapaKTEpHbIE MPU3HAKUA TMOHSATHUH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS TPU
ONMCAHNUHU COCTABA, CTPOECHUS U NPEBPAILECHUI OPTaHUYECKUX COETUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB W YpaBHEHUW XWMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJIETM MOJIEKYJ OPraHUYECKHX BEHIECTB IS MJUTFOCTPALMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hopMHUPOBAHHOCTh YMEHHI yCTaHABJIMBATH MPUHAJICKHOCTh HU3yYEHHBIX
OpPTaHUYECKHUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/Tpymnie COEIUHEHU (YriaeBOJOPOJIbl, KHCJIOPOJ U a30TCOAEp Kalye
COCIMHEHUS, BBICOKOMOJICKYJSIPHBIE COCIMHEHUS), JaBaTh KM Ha3BaHUS IO
cuctemarnueckoir HomeHknarype (IUPAC), a rtaxke NPUBOIUTH TPUBHATbHBIC
Ha3BaHUsI OTAENbHBIX OPTaHUYECKUX BEUIECTB (STWJIEH, NPOMMIEH, AalleTUJIEH,
STUJICHTJIMKOJIb, TIUIEPUH, (EeHOJ, (GopManbaerul], aueTaibAeru, MypaBbUHAsI
KHCJIOTa, YKCYCHAasi KUCJIOTa, OJIEMHOBAs KUCJIO0TA, CTEAPUHOBAS KUCJIOTA, TJIFOKO034,
bpyKTO3a, KpaxMaJ, IeJUIF0I03a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh, yMEHHUS OMNPEACNSATh BHIBl XUMHUYECKON CBSI3U B
OpraHUYeCKHUX COCTUHEHUAX (OAMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUS NPHUMEHSTH IOJIOXKEHUS TEOPUH CTPOECHUS
oprandeckux BemecTB A. M. BytnepoBa 1151 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MACCHI BEILIECTB;



c(hopMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3UUECKIE
U XUMHUYECKHE CBOWCTBA THUIMUYHBIX TIPEICTABUTENCH pPa3IMYHBIX KJIaCCOB
OpTaHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOIUIICH, alleTuiIeH, OyTaaueH-1,3,
MeTHIIOyTaaueH-1,3, 6€H301, METaHOI, 3TaHOJI, dTHJICHTJIMKOJIb, TJIMIEPHH, (PEHOJ,
aleTaIbJIeTHI, MypaBbHHASA U YKCYCHAsI KHCJIOTHI, TJIFOK03a, KpaxMall, [eJUI0I03a,
AMHUHOYKCYCHasl KUCJIOTa), WITFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C WCIO0JIb30BaHIEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHHUKH YTIJIEBOAOPOJHOTO
ChIpbs (HEPTh, IPUPOAHBIN a3, yroJb), CHOCOObI UX epepabOTKU U MPAKTUYECKOE
NpUMEHEHHE MPOIYKTOB epepadoTKu;

c(hopMHUPOBAHHOCT, yYMEHHUN TPOBOJUTH BBIYUCICHHS 10 XUMHYECKUM
ypaBHEHHSIM (Macchbl, 00bE€Ma, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOYKTa
PeaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOT'O U3 UCXO THBIX BEIIECTB
WIH TIPOAYKTOB PEaKIInK);

c(hOpMUPOBAHHOCTh YMEHHI BIaJeTh CHUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJ]aX HayYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH NPHU U3YYCHUU BEILECTB U
XUMUYECKUX SBJICHHUN (HA0JII0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE),
WCIIOJIh30BaTh CHUCTEMHBIC XUMHUYCCKHAE 3HAHWS JJIsI TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallWsIX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHCHHUEM;

c(hopMHUPOBAHHOCTh YMEHUH COOIIIOaTh IPaBHJIa MOJIb30BAHUS XUMUYECKOM
nocyaoi u JadOpaToOpHBIM O00OPYIOBaHHWEM, a TakXKe IMpaBWia OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OTIBITOB;

c(hopMHUPOBAHHOCT, yYMEHHU IJAHUPOBATH M  BBIMOJHATH XHMHYCCKHUN
IKCIIEPUMEHT (TIPEBPAICHUSI OPTaHUYECKUX BEIECTB MPU HArPEBAHUH, MTOJTy4CHHUE
ATUJICHA M U3YYEHHE €T0 CBOMCTB, KAUeCTBEHHBIE PEAKIIUN OPTaHUIECKUX BEIIIECTB,
JeHaTypaiys OCJIKOB IMPU HarpEeBaHWH, [IBETHBIC PEAKITMN OCIIKOB) B COOTBETCTBUH
C TpaBWJIAMHU TEXHUKHA OE30MAaCHOCTH Mpu oOOpalieHun ¢ BeUleCTBaMU U
7a00paTOpHBIM  00OpYIAOBAaHUEM, TMPEACTABIATh PE3YJbTAThl XUMHYECKOTO
dKCTIEpUMEHTa B (OpME 3almuCH ypaBHEHUH COOTBETCTBYIOIIMX PpEAKIHN U
(dbopMyIpoBaTh BEIBOIBI HA OCHOBE ITHX PE3YJIHTATOB;

C(hOpMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEIACTBa MacCOBOM
uHbopmarmu, MHTepHET U ApYyrux);

chopMupoBaHHOCTP ~ YMEHHUH  CcOOMIOAATh  MPaBWIA  SKOJOTHYECKH
11eecoo0pa3HOTO0 MOBEACHUS B OBITY WM TPYAOBOW JEATEIHPHOCTH B IIEIAX
COXpaHEHHUs] CBOETO 3JI0POBbA M OKPYXKAIOIIeH MPUPOTHON CPEIbl, 0CO3HABATH



OTIACHOCTh BO3JICUCTBHS HA JKHUBBIC OPraHU3Mbl OINPENEIIEHHBIX OPraHUYeCKUX
BeIecTB, MoHUMas cMbica nokasarensa [1JIK, mosicHITh Ha mpuMepax CmocoObl
YMEHBIIICHUSI W TMPEIOTBPAlICHUS HMX BPEOHOrO BO3JCHUCTBHS HAa OPraHM3M
YEJIOBEKA,;

TS 00YYAIONIUXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEILECTB U
XHMHUYCCKUX SIBJICHUI;

TSI CJETBIX W CIa0OBHUAAIMX OOYYarOIMXCs: YMEHHE HCIIOIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiinsg nms 3amucu XUMHYeCKUX

bopmyi.

11 KJIACC

[IpeameTHbie pe3ysbTaThl OCBOEHUS Kypca «OOm@as v HeopraHudeckas
XUMUS» OTPaXKAKOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XHMHUYECKOW COCTaBIISIIOILECH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SIBJICHUM TTPUPO/IbIL,
B (OpMUPOBAHUM MBINUICHUS U KYJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHATLHOM
rPaMOTHOCTH, HEOOXOIUMOM JJIsl peIlIeHUsI TPAKTUYECKUX 3a/1a4 U HKOJOTHUUECKU
000CHOBAHHOI'0 OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CPEIE;

BJIAJICHUE  CHUCTEMOM  XMMMYECKHX  3HAHUM, KOTOpas  BKIIFOYACT:
OCHOBOTIOJIATAOIMe TMOHATHS (XMMHUYECKHAN 3JIEMEHT, aTroMm, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, WOH, MOJIEKYJIA, MOJIb, MOJIIPHBIH OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIHHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKas CBSI3b
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KPUCTALIMYECKAs PEIIETKA,
TUNBl ~XUMUYECKUX  PEAKIMUH, PpacTBOpP, AJIEKTPOJIUTHI, HEIICKTPOJIMTHI,
ANIEKTPOJUTHUYECKAsT JAUCCOLMALMUS, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIuy, XUMHUYECKOE PaBHOBECHUE), TEOPUU M 3aKOHBI (Teopus
AIEKTPOJIMTUYECKON aucconmanuu, nepuoanueckuii 3akon . M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAILICHUS] SHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBIICHUH, (PAKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUU U 0€30TIaCHOM HUCTIOJIb30BAaHUN BAKHEHIIIMX HEOPTaHWYIECKUX
BEIIICCTB B OBITY M IPAKTUIECKOM TSI TEIILHOCTH YEIIOBEKA,

c(hopMuUPOBAHHOCTh YMEHUU BBISBJIATh XapaKTepPHbIC MPHU3HAKU TOHSITHH,
yCTaHaBJIUBaTh WX B3aWMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TIPU
OTIMCaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHUH;

c(hopMUPOBAHHOCThP YMEHUH HCIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIST
cocTtaBieHruss (OPMYJT BEIIECTB H  ypaBHEHUH XHMHUYECKHX  PCaKIUH,



cuctemaruueckyro HomeHkIarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, YIJIEKUCJBIA ra3, aMMHUaK, TaméHas
U3BECTh, HEralE€Hasl U3BECTb, IUTHEBAS COJA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OMIPEIEATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBSI3M (KOBAJICHTHAsl, MIOHHAs, METAIUIMYECKAs!, BOJOPO/IHAS) B COCIUHEHUSX, TUI
KPUCTAUTMYECKOM PEHIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJEKYJApHad,
MOHHasl, METAJUTMYECKas1), XapaKTep CPebl B BOJAHBIX paCTBOPAX HEOPraHUYECKUX
COCJIMHCHMI;

c(hopMHUPOBAHHOCTH YMEHUN yYCTaHABJIMBATh MIPUHAIJIEKHOCTD
HEOPraHMYECKHX BELIECTB MO KX COCTaBY K OMNPEAEIEHHOMY KiacCy/TpyIe
COEIMHEHUN (MIPOCTHIE BEIIECTBA — METAUIBI U HEMETAIbl, OKCHUbl, OCHOBAHUS,
KUCJIOThI, aM(POTEpHbIE THAPOKCHUIBL, COJIN);

c(hopMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICJ IEPUOIUYECKOTO 3aKkoHa /1.
W. MenpeneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, 00bSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

C(hopMHUPOBAHHOCT, YMEHHMH XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB llepronnueckoil CHCTEMBI
xumudeckux sneMeHToB [I. WM. MenneneeBa, WCIoyb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY , «IHEPTETUUECKUE YPOBHU , 00BSICHATh 3aKOHOMEPHOCTU
VU3MEHEHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M MX COEIMHEHHH 10 MEpUoaaM U
rpynnam llepuoanueckoit cuctembl XuMudecKkux 35ieMeHToB 1. 1. Menneneesa;

c(hopMHUPOBAHHOCT, YMEHUH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKHE CBOWCTBA HEOPTraHMYECKUX BEIIECTB  PAa3JUYHBIX  KJIACCOB,
MOATBEPKIAATh CYLNIECTBOBAHUE T€HETUYECKOW CBS3M MEXIY HEOPTraHWYECKUMU
BEILIECTBAMH C IMOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

c(hopMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATH XUMUYECKUE PEAKIMU IO
Pa3IMYHBIM MPU3HAKaM (YMUCIy U COCTaBY PEarupyroldx BEIIECTB, TEIJIOBOMY
¢ deKTy peakiuu, U3MEHEHHIO CTENEHEeW OKHUCIICHHUS 3JEMEHTOB, 0OpaTUMOCTU
peakinu, y4acTHIO KaTan3aropa);

c(hopMHUPOBAHHOCTh YMEHUU COCTAaBJISITh YpPaBHEHMSI PEAKIMA pPa3IM4YHbIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIC YPaBHEHHSI PEaKIi HOHHOTO 0OMEHa, YIUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;

c(hopMHUPOBAHHOCT, YMEHHM TMPOBOJMUTH PEAKIUHU, [OJTBEPKIAIOIINE
KAaYECTBEHHBI COCTaB PAa3JIMUYHbIX HEOPTaHUYECKHX BEUIECTB, pPACIO3HABATH
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKNX
BELIECTB;



C(hOPMHUPOBAHHOCTh YMEHHMH PACKpPBIBATh CYIIHOCTb OKHUCJUTEIHHO -
BOCCTAHOBUTEIbHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OaaHca
ATUX PEaKLNi;

c(hopMHUPOBAHHOCTh YMEHUHN 0OBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKIuy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMELICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHEro Bo3enicTBus (nmpunnui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepPU30BaTh XHUMHYECKHE TMPOIECCHI,
JeXalye B OCHOBE MPOMBIIUIEHHOTO MOJIYYE€HUSI CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPECTaBICHU 00 OOLUMX HAyYHBIX NPHUHLMIAX U
HKOJIOTMYECKUX MPOOIEMaX XMMHUUECKOTO MPOU3BOICTBA;

c(hopMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIIECHUS C HCHOJIb30BaHUEM
HOHSTHUS «MacCOBast 1015 BEILIECTBA B paCTBOPE», 00bEMHBIX OTHOLLIEHHU Fa30B NPU
XUMHUYECKUX PEAKIMSIX, MAacChl BElECTBA WM OObEMA ra3oB MO H3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce WM O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3((deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, NPEBPALCHNS U COXPAHEHUSI SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUI COOMIOAATh IPaBUIia MOJb30BaHUS XUMUYECKOU
NoCyiol M Ja0OpaTOpHBIM OOOpYAOBAHMEM, a TaKXKe IpaBWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSIMU MO BBIMOJHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB;

c(hopMHUPOBAHHOCT, YMEHHM IUIAHUPOBATb W BBINOJHATH XUMHUYECKUI
HKCTIEPUMEHT (Pa3JoKEeHUE NMEPOKCHIa BOJOPOIa B NPUCYTCTBUM KaTallM3aropa,
ONPENEIIEHUE Cpenbl pPACTBOPOB BEUIECTB C MOMOUIBIO YHUBEPCAIBLHOIO
WHAMKATOpA, BIAUSHUE PA3IUYHBIX (DPAKTOPOB Ha CKOPOCTh XUMUYECKOW PEaKIuy,
peakuMu MOHHOTO OOMEHa, KaueCTBEHHbIE pEaklMU Ha cyinbdar-, kapOoHar- u
XJIOPU/I-aHUOHBI, HA KAaTUOH aMMOHMSI, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 0
temam «Mertamby u «Hemeramibl») B COOTBETCTBUU C MpPaBWJIAMHU TEXHUKU
0€30MacHOCTH MPU OOPAIEHUH C BELIECTBAMH U JIAOOPATOPHBIM 000PYy10BaHHUEM,
NPEACTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B ¢opme 3amnucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIINI U (GOPMYIUPOBATH BEIBOIbI HA OCHOBE 3THX
pE3yJIbTaTOB;

c(hopMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XHUMUYECKYIO
uHbOpPMAIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, UHTepHET U Ipyrux);

c(hopMHUPOBAHHOCT, ~ YMEHUH  COOMIOAATh  MpaBWIA  IKOJIOTHYECKU
1esecoo0pa3Horo MoBeAeHUsT B OBITY M TPYJOBOM JEATEIbHOCTH B LENSAX
COXpPaHEHHUs] CBOEr0 30POBbS M OKpPYXAroUIed NMPUPOJHOM CpEabl, OCO3HABATH
OTIACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MbI OTIPE/IEIEHHBIX BEIIECTB, TOHUMAs



cMmbicn mokazatensi [IJIK, mosicHIT, Ha mpuMepax CrnocoObl YMEHBIICHHUS U
MIPEIOTBPALICHUS X BPEIHOTO BO3ICUCTBHS HA OPTaHU3M YEJIOBEKA;

TS 00YYaIOIIUXCA C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JJ0POBBS: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUN;

JUISL CIIENIBIX W CJIA0OBUJSIIMX OOyYaroUMXCs: yYMEHHE HCTOJIb30BaTh
penbedHo-ToueuHyI0 cucTeMy o0o3HaueHui JI. bpaiinsg nis 3ammucu XUMHYeCKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KounuecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mud poBbie)
Ne n/mt Kontpoasusie | IlpakTHueckue
NporpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoTsI patdoThI
pecypcebl
Paznen 1. TeopeTnueckne 0CHOBbI OPraHu4yeCKOH XUMHUH
[Ipenmer oprannyeckoi xumuun. Teopus
11 A 3 bubmuoreka [IIOK
. CTPOEHUSI OPTaHUYECKUX COETUHEHUM A. https:/myschool.edu.ru/
M. byrneposa
Hroro no pazneny 3
Paszneu 2. Yraesoaopoasl
21 n o 9 bubnmnoreka [IOK
. penenbHbIE YIIIEBOIOPOIbl — aJIKaHbI https:/myschool.edu.ru/
59 HenpenenbHblie yriieBoJOPO/IbI: alKEHBI, 5 1 bubnuotexa LIOK
' aJIKaJJUEHbI, AJIKHHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaThueckue yriieBoJ0poIbl 2 https//myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKHU YIVIEBOJLOPOJIOB U 3 1 bubnuoreka LIOK
' ux nepepadoTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkanme opranmyeckue coeIHHe HUsI
bubmuoreka IIOK
A . D
3 Crinpret. ertox 3 https//myschool.edu.ru/
39 Anpaeruapl. KapOOHOBBIE KUCTOTHI. 7 1 bu6nmuorexka [JOK
’ CnoxHble dQUpsI https://myschool.edu.ru/
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bubmuoreka [IIOK

3.3 YIneBonE 3 https://myschool.edu.ru/
Hrtoro 1o paznery 13
Pa3neu 4. A3oTconepkanme opraHnyecKue coeuHe HUs

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 bubmmorexa [IOK

https://myschool.edu.ru/

HWroro no pazneny 3
Paznen S. BeicokoMoJieKyJISIpHbIE cOeIUHE HUS

5.1 Iractmaccerl. Kayayku. BostokHa 2 Eggﬁ;;:?ﬁoggim /
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



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

11 KJIACC

Konu4yecrBo yacos DJIEeKTPOHHBbIE
HaunMeHoBaHMe pa3ieJioB U TeM (uudppoBbIe)
Ne /i Kounrtpoabnbie | IlpakTnueckue
NMPorpaMmabl Bcero o0pa3oBareJjibHbIE
padoThI padoThI pecype
Paznean 1. TeopeTnyeckne 0CHOBbI XUMHH
Ctpoenue atoMoB. Ileprnonnuecknii 3aKoH
bu6mmoteka [IOK
1.1 u [leprnoaudeckas cucTeMa XMMHUYECKUX 3
https://myschool.edu.ru/
anemenToB 1. . MenaeneeBa
12 Ctpoenue BemecTBa. MHOrooOpasue 4 bubmoreka [IOK
' BEIIECTB https:/myschool.edu.ru/
bu6mmoteka [IOK
1.3 Xu 6 1 1
MHHECKHE peaKitin https://myschool.edu.ru/
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi XuMust
bu6mmoreka [IOK
2.1 Meranet 6 1 https://myschool.edu.ru/
bub6moreka [IOK
2.2 Hemerauisi d ! ! https://myschool.edu.ru/
CBsI3p HEOPraHUYECKUX U OPTAaHUYECKUX bubnuoteka [IOK
2.3 2 .
BEILIECTB https://myschool.edu.ru/
Hroro no pazgeny 17

Paznea 3. XuMus ¥ :KM3Hb
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bu6mmoteka [IOK

3.1 KHUMHS M OKU3HD 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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