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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHOM MPOrpaMMBbl CPEIHErO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenuuu npenopaBanusi yaeOHOTO mpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XHMHH, K OIpPENEICHHUI0 00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHU K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
pUpoAHOH cpeze. Peanusyercs xumuueckoe oOpazoBaHre 0Oy4yaronIMXcs Ha YPOBHE CPEIHEro
o0miero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHAJILHON KHU3HHU OOILIECTBA, a TAKXKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JJaHMHM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELIeHUE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — CBIPbEBOM, 3HEPreTHYECKOM, MUIIEBOH, 3KOJIOIMYECKON O€30IacCHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHuueckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OpraHndyeckoi xumuu. GopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN



Ipy HM3YYCHUU TpeaMeTa O00eCIeYyrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOTO MOJX0J]a K W3YYCHHUIO
yuyeOHOro Marepuaiia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHCHHM, a
TaKke HA YPOBHE CTEPEOXHMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHUN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMs IEpPBOHAYAILHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YrJIOM 3peHHsI B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs TEOPETHUYECKUN MaTepual u
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeoOpraHWYECKass XUMUs» OO0yJaIOIUMCs MPETOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3HIIHH,
riy0Xe MOHATh HUCTOpPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX TTPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUs, HWMEKLIMMA
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUHU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABATEIIBHOM H
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPHUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
ydeOHOro npeaMera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHUS] OPUEHTHPOBAHO Ha (GOpMUPOBAHHE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANIOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mane pemeHus 3amad BOCHUTAHHS, PAa3BUTHS W COLUAIM3ALMU  OOYYarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHUpPOBaHHE YHHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX
0a30BoO€ 3HAUEHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHUs TPoOieM, MoUCcKa, aHau3a U
0o0paboTku uHpOpMAINH, HEOOXOJUMBIX [UIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIE BAXKHOE MECTO B TO3HAHUU XMMUHU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsi, TMpPU  OMPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEeJIeH H3ydeHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO Tpu3HAéTcss (GOpPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [eATeNbHOCTH YEeJIOBEKa M KaK OJHOTrO W3



KOMIIOHEHTOB MMpPOBOH KyibTypbl. C METOAMYECKOM TOYKM 3pEHUS TaKOW MOAXOA K
OTIPEICTICHUIO LIeJICH U3YUYEeHUSI TIPEIMETA SBIISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMHU IEJIAMH W3Y4YCHHS MpeameTa «XuMUs» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHWUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOJUMBIX JIJIsi MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHEM IMpaBuwil 0e301acHOro
oOpaleHus ¢ BeeCTBaAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA IeJIeH U 3aJa4 U3y4eHUs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cucTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHW OTHAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJIepKaHUsl OOydeHWs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh crocobaMu u
YMEHUSAMM aKTHBHOT'O TOJIyYE€HHUs 3HAHWM U NMPUMEHEHUS UX B PEaJbHOM >KU3HU JUISl PELICHUS
MPaKTUYECKUX 3a]a4.

B cBa3m ¢ »TMM npu u3ydeHMHM mnpeaMera «XUMHS» JOMHUHUPYIOLIEE 3HA4YCHHE
MPUOOPETAIOT TaKue 1IeNIK U 3a7a4u, KakK:

ajanrtanus  OoOydalolUMXcsi K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIUIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY NPHUHATUIO TPAMOTHBIX PEIIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpoodiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
NESATENbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWM XMMHH, a TaKKe U1 OLEHKH C
MO3UIUI IKOJIOTUYECKOI O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHu3M 4YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuaronuxcs: CrnocoOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA IO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKOW HAmpaBIE€HHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHUH TJI00AIBHBIX  MpoOJieM  PalHOHAIBHOTO
MPUPOJIOTNIONIL30BAHUS, IOMNOJHEHUSI PHEPreTUYECKUX PECYpCOB M COXPAHEHUs IMPUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOMUMOCTH OEpEeKHOrO0 OTHOIICHHS K TPHPOJE U CBOEMY



3J0POBBIO, @ TAKIKC HpI/IO6p€TeHI/ISI OIIbITa MCITIOJIb30BAHUS MMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyalluAaX, CBA3aAHHbBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yuebHOM maHe cpemHero odmiero oopazoBaHus mnpeaMer «Xumus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMeTHOfI oOnactu ((ECTGCTBGHHO-Hay‘IHBIe MpeaAMCTBD?.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPEIHETO
obmiero odpaszoBanus, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezienio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnueckux coenunenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHUYEeCKHMX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlectB.  HomeHkiartypa
OPraHWYECKUX COEAMHEHUN (cUcTeMaTHdecKkas) W TPUBHAIbHBICE HA3BAHUS BAXKHEUIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOIEHWEe M ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psll. DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPEJICTAaBUTENN aJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTENIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJTYyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBsS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTaTUTHYECKUii), muposu3. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, koJutekiun «HedTs» n «YTome», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Breruricnenuss 1o ypaBHEHUIO XHMHUYECKOW peakmuu (Maccel, 00BEMa, KOJIWYECTBA
HCXOJIHOTO BEIIECTBA WIM MPOJYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (peakIMH C aKTUBHBIMU METAJUIaMH, TaJOT€HOBOJOPOJaMH, TOPEHHUE),
npuMeHeHue. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cupToB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@eHoJI: CTPOCHHE MOJIEKYbI, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemownwvl. DopManbAETHi, aUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XAMUYECKHE CBOMCTBAa (pEaKlMU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEaKIINH),
MOJIy4Y€HHUE U PUMEHEHHE.

OnHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsE U YKCYyCHash KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, peaKIIUs
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MbIjla KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, Kiaccu(UKaIMs yriieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ Troko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaom Mmeau(Il), okucieHne amMMUadyHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHOBIEHWE, OpOKEHHE TIIFOKO3bI), HAXOXJICHHE B TPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. pykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbsie noaumepbl. CTpoeHne Kkpaxmaiaa U LEUTI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dTaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3amMojielicTBUe TiunepuHa ¢ ruapokcuaom Meau(ll)), ampaerumoB (okuciacHUE
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammoxaeicTBUe
KpaxMaja C HOJOM), IPOBEJIEHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAcTBOpPa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMWYEeCTBa
MCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklMy IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(QOTepHblE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuHOKHUCIOT. [TenTump.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHUHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENKOB: THUIPOJIH3, [eHATypalus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.

DKclepUMEHTabHbIE METO/bl M3YUEHHsI BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
OTIMICaHWE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB IMpPU HArpeBaHUH, IIBETHBIC
peaxiuu OeIKoB.

BbicokoMoieKyIApHBbIE COeNHEHUS



OcCHOBHBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3aLMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U TOJUKOHICHCALINS.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB U MX MPEBpAlLlEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXInpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHmdyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHA: SBJICHUE, HAy4YHbIH (akT, TUMOTE3a, 3aKOH,
TEOpHs, aHaldW3, CHUHTE3, KIACCUPHUKAIMI, MEPUOJUIHOCTh, HAOIIOJCHUE, HW3MEpEHuE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
UX U3MEpPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHmsMme, (POTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAl[MOHATBHOIO MUTAHU, MOIOILIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHbBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUH

XuMHU4ecKui deMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHus JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHas KOH(HUTypalusi aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cucrema xumMuueckux osnementoB 1. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepmoguyeckoil CUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

Crpoenue BemiecTBa. XHMHYECKass CBsI3b. BHIbI XMUMHYECKOW CBs3M (KOBAJICHTHAs
HETIOJISIpHAs. M TOJISIPHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHHMS KOBAJICHTHOM
XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUlaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUTMYECKOM PEIIETKHU.

[lonarue o gucnepcHbIX cuctemax. MICTHHHBIE U KOJIJIOWAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukamuss HeopraHuvecknx coeauHeHud. HomeHknIaTypa HEOpPraHMYECKUX
BellecTB. ['eHeTnueckass CBSi3b HEOPraHWYECKUX BEILECTB, MPUHAMICKANIUX K PA3THUUYHBIM
KJlaccam.



Xumnueckas peakuus. Knaccupukanuss XMMHUYECKUX PEAKIUKA B HEOPraHUYECKOH U
OpPraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpaICHUs
SHEPTrUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTHMbIe pEaKLIUH.
Xumuyeckoe paBHOBecue. DakTOpPbI, BIUSIOINIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnekrponuTudeckas aucconuanus. CuibHble W cliadbie 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYeHHUs BEHICCTB M WX IMPEBPAICHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckass cucrema xuMmudeckux aieMeHToB JI. M. MenperneeBa», W3ydeHHE
MOJIEIe KPUCTAJUTMUECKUX peméToK, HaOMI0/IeHe W ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B MPHUCYTCTBUU KaTaau3aropa,
OTIpe/IeJIEHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuuHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

Pacuérnbie 3amaun.

PacuéTel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsH IOJISI BEIIECTBAY.

Heopranunueckast xumus

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuoanyeckoin cuCTeME XMMHUYECKUX
anemeHnToB JI. M. MeHnneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. Du3MUecKne CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IPUMEPE KUCIIOpoa, cepbl, hochopa u yriaeposa).

XWMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUsI) U UX COEUHEHHUN (OKCUI0B, KHUCIOPOICOAEPKALIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHMI).

[IpumeHeHne BaKHEUIIINX HEMETAIIIOB U UX COCIMHEHU.

Mertamnel. [lonoxxenne metamioB B [leproanyueckoil cucTeMe XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmue
¢uzuveckue cBoiicTBa MeTaioB. CIJIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJLIOB.

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAIOB (HATPUH, KaIMid, KajabllMid, MAarHui,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUI.

O61ue crocoObl Noay4eHus MeTaioB. [IpuMeneHne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX [PEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTauibl U CIJIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWE M  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOPAMH KHCIOT U IIEJNOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacué€rneie 3amaun.

Pacuérbl maccel BelecTBa WM 00bEMa Ta30B M0 M3BECTHOMY KOJIHYECTBY BEIIECTBA,
Macce Win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKIMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 KA3Hb

Ponp xuMuu B oOecniedeHrnr 3KOJOTHYECKON, SHEPTETUYECKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHATHE O HayuyHBIX METOJaX I[MO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennst 00 OOMMX HAyYHBIX NPUHIUINAX [POMBIIUIEHHOTO IOJYy4EHUS
Ba)KHEHUILINX BEILIECTB.



YenoBek B MHUpE BELIECTB M MaTEpUAJOB: BaKHEHIIME CTPOUTENBbHBIE MaTepHalIbl,
KOHCTPYKLMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KE€paMMKa, MaTepuabl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMHs M 3[I0pOBbE 4YEJIOBEKAa: MpaBUjIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuia 0€30MacHOT0 UCTIOIb30BaHUS MPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MpH U3y4eHHH OOIIEeH M HEOPraHUYEeCKOW XMMHUU B
11 xacce OCyIIECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATUM, SBISIOUIUXCA CUCTEMHBIMU I OTJENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KiIacCUpUKauus,  IMEepUOAUYHOCTb,  HAOIIOJEHHE,  DKCIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnomorus:  XuUMH4YecKas  MPOMBIILIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (apMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIPENAapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PHANIOB, HJIEKTPOHHAS NPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIpOrpaMM cpejHero ofmiero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTHUBALIUM K 00YUEHHIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPHUCYIIMMH IIEJIOCTHOM CHCTEME XHUMHYECKOIrO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JESTEIbHOCTHM B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA U HPAaBCTBEHHOI'O CTAaHOBJIICHMS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JEATENLHOCTH IIPU CO3/1aHUM y4eOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIILHBIX TOUCKOB, MOCTOSTHHOTO TPYAa YUEHBIX U IMPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJo/IeHns TpaBmil OE30MaCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPUATHS BPEIHBIX NMPHUBBIYCK (YHOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHMH MPaKTUUYECKUX 3aJad COLMUAJIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUSA K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) HK0JIOTNYeCKOr0o BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONpUSATHBIE SKOJIOTHMYECKUE MOCHEACTBUS MPEIIPUHHUMAEMbIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHUsA €€ poiud B (OPMHPOBAHHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHON LMBMIIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHU S ISl PellieHus pooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC JJIs1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCSA MEKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTEMa, HAay4HbIH (DAaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIbHOM KOMITETEHIIH 00y4aroIuXxcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHUBEPCAIBHBIMU Y4eOHBIMH
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsATh LeNU JEeATEeIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUU HMX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, JICIYKTHBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJeNu, MpeoOpa3oBbIBATH MOAEIbHBIE ITPE/ICTABICHHS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYCCKHUX PEaKIIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTMPOBAaHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMI0OaTh 3a XOJIOM IMpOIlecca, CaMOCTOSITENLHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOIO COJEpKaHus, CHOpaBOYHbIe MocoOusi, pecypchl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalny, HeOOXOAUMOM /ISl BBIMIOJIHEHHSI YUeOHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduky, TuarpaMMsbl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHUMBOJIMUYECKUE CPEICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeII0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTro MpoekTa U (HOPMYyIMpPOBATH BBIBOJBI IO PE3YJbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEIIbHYIO JIEATEIBHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTHYEeCKUX 3a7ady M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKaIIUe COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKHX SIBJICHUHN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIéHHON) (GopMyNl OpraHMYeCKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIEKHOCTh U3YYCHHBIX OPTraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITWJICH, MPOTIHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, JTWJICH, MPONWJICH, ameTwieH, OyraameH-1,3, MermnOyramueH-1,3, OeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHHA C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUYMCICHUS I10 XHUMHYECKAM YpPaBHECHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH 0€30MacHOCTU
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHMI KPUTHYECKH aHATM3HPOBATh XUMHUYECKYIO HH(POpPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popMaIiu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEACHUS B OBITY U TPYHOBOH [EATENHHOCTH B LENSAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHsI U TIPEJOTBPAICHNUS X BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YEJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4dHOW KapTHHBI MHpA, POJU XUMHH B TO3HAHUU SIBICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTHUECKON AucconManuu, nepuonuueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAaCChl BEIECTB, 3aKOH COXPAHCHMS M MPEBPAIICHUS SHEPrUHU MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIeKallMe B OCHOBE TMOHWUMAHMUS MPUUYUMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX SIBJICHUH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU U O€30MacHOM HMCIOJb30BaHUHU
BOKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITCIBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTEPHBIC NMPU3HAKU TOHATHH, YCTaHABIUBATH
HUX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHUU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB M YpaBHCHUH XHMHYECKHUX pEaKIMi, CHUCTEMAaTHYCCKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbli ras,
VIJIEKUCIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, NMUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHas, MOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETaJITbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI, COJTH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsS CBONCTB XMMHYECKHX OJJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IMOITBEPKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHUS B 3aBHUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBiIeHU 00 OOIMIMX HAyYHBIX NMPUHLMIIAX U HKOJOTMYECKUX MpoOieMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a0opaTOpHBIM 000PYOBAaHUEM, a TAKXKe MpaBHiia OOpaIIEeHUs C BEIlECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NEepOKCHJAa BOJAOPOJA B MPHUCYTCTBUM KaTajau3aTropa, OIpPENeNICHHE Cpe.bl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHbI, HA KaTUOH aMMOHMS, pEIIeHHE HKCIEPUMEHTAIbHBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBATH BHIBOIBI HA OCHOBE 3TUX PE3y/IbTaTOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJa SKOJOTMYECKH IeJIeco00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BELIECTB, MOHMMAas cMblch nokazarens I1JIK, noscHate Ha nmpumepax crnocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CIA0OBUIAIIMX OOYyYarOIIMXCs: YMEHHE UCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbI: alKEHBI, 6 1
aJIKa/IMeHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. . Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmnsi 1 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer opraHn4ecKkoOi XUMHH, €€
1 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 01.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
! IIEPOBE, 08.09.2023
OCHOBHBIC TTOJIOKCHHUS
Bxoonoe mecmupoesanue.
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
P ! P 15.09.2023
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 22.09.2023
5 MertaH u 3TaH — OpocTeuIme 1
MPEACTABUTEHN AIKAHOB 29.09.2023
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
P 06.10.2023
OTUJIEH U IPONUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIKEHOB 13.10.2023
Anxanuensl. byranuen-1,3 u
8 MeTtunoyraguen-1,3. [lonyuenue 1
e i 20.10.2023
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI
9 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, 1
TOMOJIOTUYECKHH psijl. ALeTUIIEH — 27.10.2023




MIPOCTEHIINM IIPEACTAaBUTEIb AIIKUHOB

Beluncienus 1o ypaBHEHHUIO XUMHUYECKOU

10
peakuuu 10.11.2023
[Ipaktuyeckas padora Ne 1. «[lomyuenne
11 .
STUJICHA U U3YUYEHUE €0 CBOMCTBY 17.11.2023
12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoB 24.11.2023
I'eneTrueckas cBsI3b YTI€BOIOPOJIOB,
13
MIPUHAIIEKALIUX K Pa3IMYHbIM KilaccaM 01.12.2023
[TpupoiHBIE NCTOYHUKH YTIIEBOIOPOJIOB:
14 i
MIPUPOJTHBIN ra3 U HOHyTHI)I"e He(TAHBIC 08.12.2023
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
Pyoesxncrnoe mecmuposanue.
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
15 .
MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC 15.12.2023
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 22.12.2023
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 29.12.2023
18 MHoroaTOMHBIE CIUPTHI: ATUIICHTIIUKOIb U
TJIUIEPUH 12.01.2024
@DeHOo: CTPOCHHUE MOJIEKYIIbI, (PHU3NYECKHEe
19 .
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE 19.01.2024
20 Anbnerunsl: hopMabaeru v
aneTranbAerusl. AueToH 26.01.2024
OAHOOCHOBHBIE TpeJieNIbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 02.02.2024
22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

09.02.2024

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpCACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

16.02.2024

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE JICHCTBHE

16.02.2024

25

CrnoxHbie 2(QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MPOIIU3 CIIOKHBIX

3¢upoB

01.03.2024

26

XKupsr: ruaponns, npuMeHeHue,
OuooruYecKas poJib KUpPOB

15.03.2024

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxneiimme npeacraBuTenu: TIIIOKO3a,
¢bpykTo3a, caxaposa

22.03.2024

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

05.04.2024

29

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHn4ecKue
COCIIMHEHUS

12.04.2024

30

AMWHBI: METHJIAMHUH U aHWJINH

19.04.2024

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHNYeCcKUe COCIMHEHUS, UX
ouonoruueckoe 3HadeHue. [lentuab

26.04.2024

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

03.05.2024

33

Hmozoeoe mecmupoeanue.
OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH

17.05.2024

34

OcHoBHBIC METOJbI CHHTC3a




[InacTtmaccel, KaydyKd, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

24.05.2024

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

Bxoonoe mecmuposanue.
[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHUYEeCKUX 31eMeHnToB /1. U.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BOI[OpO,I[HaH CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC PacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojiopoiHOM Tiokasarene (pH) pactopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

Pyoesxncrnoe mecmuposanue. OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE peakiuu. [lonstue 06
AJIEKTPOJIN3€E PACIUIABOB U PACTBOPOB COJIEH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue Gpuzndeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB [[. . Menneneea u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XUMHYECKUE CBOMCTBA a30Ta, (hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
Hmozoeoe mecmuposanue.
AmpoTepHBIC HEOPTaHUIECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTEeTUYECKON U MHIIEBOW O€30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., @enpavman @.I'., AKiinorepHoe 001IecTBO

«M3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Yun.py; POILI



