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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YPOBHE CpEeIHETO 00IIero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TrocyJapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenuuu npemnopaBanusi yaeOHOTO mpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOrPaMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeru OOyUeHWMsI, BOCIIUTAHUS W PA3BUTHS OOYJAOIIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONH CHUCTEME XUMHUYECKOTO O00pa3oBaHUA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeloBeKa, a TaKKe OHKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
pUpoaHOH cpeze. Peanusyercs xumuyeckoe o0pazoBaHue 00yJarolMUXcsl Ha YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIBHOM >KU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsS KaK HayKa CO3MJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELIeHUE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJ0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeaHero oouiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CUCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 0o0uIel XUMHM) U OopraHndyeckol xumuu. dopmMupoBaHue JTaHHON CHUCTEMbl 3HAHUN



Py M3YYCHUH TpeaMeTa O00ecIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Marepuaiia ¥ OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWK Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBalOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYAIHHBIC
MIPEJICTABJICHHS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS TEOPETUUECKUM Marepuan |
(haKkTOJIOTHUECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeoOpraHWYECKass XUMUs» O0yJaIOIUMCs MPEOCTABIISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKHX W METOJIOJOTMUECKUX TTO3HITHH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0O0BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUs, HWMEILUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHH C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIIUIO M IPUMEHATH €€ JJIs MOTOJHEHUS] 3HAHUM, pellieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B mernoM coxaepxanue
yueOHOro npeaMera « XMMUs» JaHHOTO YPOBHS U3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI (HIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXay HOBBIMU (aKTaMU M TEOPETHUYECKUMMH MPEINOChUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mmane pemeHus 3ama4 BOCHHTAHUS, PA3BUTHUA M COLMANU3ALUU  OOYYaIOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITETLHOCTH: peIIeHHs MpoOiaeM, MOUCKa, aHaIu3a 1
o0paboTku uHPOpMAIUU, HEOOXOMUMBIX JUIsI TNPUOOPETEHHs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAOIIE BAXKHOE MECTO B TO3HAHUU XHMUHU.

B nmpakTuke npenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPHU  ONPEACTCHHH  COAEp KAaTeIbHOM
XapaKTEepPUCTUKU LEJeH H3ydeHUs TMpeaMeTa HaNpaBJICHUEM MEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HA€Tcss (GOPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATETbHOCTH YEeJIOBEKa M KaK OJHOI0 W3



KOMIIOHEHTOB MMpPOBOH KyibTypel. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHUSI TIPEIMETa SBJISICTCS BIIOJHE OMPaBIAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJIAMH M3Y4YCHHS MpeameTa «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMUYCCKMX 3HAHWUU KaKk BaXHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOIUMBIX JIJIsi MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U
MMOBCETHEBHOM JKU3HH;

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

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTUKA IeeH U 3a/lad U3Y4CHHS MpeMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cucTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TpENOJaBaHUW XWMHH B OOJbIIEH
CTeNeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJEp)KaHus OO0ydeHus,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIHMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO TIOJYYEHUS 3HAHWW M MPUMEHEHHUS WX B PEATHHOU JKU3HU IS PEIICHUS
MPAaKTUYECKUX 3a]a4.

B cBf3m ¢ »TMM 1npu u3ydeHMHM mnOpeaMera «XUMHS» JOMHUHUPYIOLIEE 3HA4YCHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydaloIIUMXcsi K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIVIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3oOBaHUIO,
COTPYJIHHYECTBY, CaMOCTOSITEJIbHOMY NPHUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHHS MPOOIeM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
NESATENbHOCTH, KOTOpasi 3aHMMAET BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe U1 OLEHKH C
MO3UIUI IKOJIOTUYECKOI 06€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUUYECKUX MPOIIECCOB
Ha OpraHu3M 4YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIMH XUMUYECKOTO
COJICpXKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUHN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKOW HAmpaBIE€HHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHUH TJI00ANBHBIX  MpoOJieM  PalMOHAIBHOTO
MPUPOJIONIOJIb30BAHUS, IOMOJHEHHUS] SHEPreTUYECKUX PECYpCOB M COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEKHOTO OTHOMIEHHS K TMPUPOJAE U CBOEMY



3J0POBBIO, @ TAKIKC HpI/IO6p€TeHI/ISI OIIbITa MCIIOJIb30BAHUS MMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B yuebHOM mnaHe cpemHero odmiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeIIMeTHOfI oOnactu ((ECTGCTBGHHO-Hay‘IHBIe MpEeaAMCTBD?.

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



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XMMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuu (MJIaBjeHue, 00yrJIuBaHUuE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH Pl DTUIEH U MPOMUIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKre u XMMHUUECKUe CBOMCTBa
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaennpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBAa WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).




Kucaopoaconep:xamme oprannyeckne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoaopoiHble CBSA3M MEXKy MOJIEKYJIaMU CIIUPTOB. [[eficTBHEe METaHOIa U 3TaHOJIA
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMmeHeHue raunepuHa u
STUJICHTJIUKOJIS.

@eHoNI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XAMUYECKAE CBOMCTBAa (pEaKklIWW OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIUH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIME IS Kilacca KUCIIOT, peaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHHe. CTeapuHOBas W OJISMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornueckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUAaYHBIM PaCTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOXEHHE TJIOKO3bI), HAXOXJIECHHE B MPHUPOJIE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noiumepbl. CTpoeHrne Kpaxmalia U LEeJUII0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHosa okcuaoMm wmeau(ll)), MHOTOaTOMHBIX
cnupToB (B3amMojelicTBre riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKucieHUE
aMMHaYHBIM pacTBopoM okcuaa cepeopa(l) m rumpoxcumom wmemau(Il), B3ammopeicTBUe
KpaxMaja C HOJIOM), TPOBEIEHUE MPAKTHUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIHH).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISPHBIE COeauHeHus. llepBuyHas, BTOpHYHAs H
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JICHATypauus O€JIKOB IpPH HArpeBaHWHU, LIBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUs U MTOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3€ll MpH M3ydeHMM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJIEHHWE, HAy4HBIH (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbIE TOPOJIB, MTOJIE3HBIE HCKOIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHosOrHs: NUILEBbIE TPOLYKTHI, OCHOBBI PAlJUOHATIBHOIO ITUTAHHS, MOIOIME CPENICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYeCKUuH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, pP-, d- smemeHTh. OCOOECHHOCTH
pacrpeienieHus JICKTPOHOB M0 OPOMTAIIM B aToMax 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anementoB [[. M. MenjaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajulhyeckas). MexaHu3mbl 00Opa3oBaHHsS KOBAaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHumueckux coeauHeHui. HoMmeHkiatypa HEOpraHMYECKUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekTponuTudeckas auccoruaiys. CuibHble W cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuuHbIX (AaKTOpPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCMOJB30BAHUEM TTOHATHUS «MACCOBAsI 10JIs1 BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IpUMEPEe KUCIIOpoa, cepbl, hochopa u yriaeposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxkenne metamioB B [leproanueckoit cucteMe XUMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JICKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OOmue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEWIIMX METAIOB (HATpPHWM, Kalul, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M MX MPEBPALICHUN: H3ydeHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3loOB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).

PacuérHbie 3amaun.



Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKLUH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O HAydyHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBinernss 00 OOMMX HAYYHBIX TMPUHIUINAX [POMBIIUICHHOTO —IMOJy4eHUS
Ba)KHEHUILIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHAJIbL,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMHUS U 3I0POBbE YEJIOBEKA: MpaBWJIa HMCIOJb30BaHUSA JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 xmacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK ¥ TIOHSTHH, SIBJSIONIAXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
LHKJIA.

OO0mume ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJM3,  CHUHTe3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIIOJEHHE,  IKCIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOMAeMbIE, TOTIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MaTE€PHAIOB, 3JEKTPOHHAs IPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

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

TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHS» JOCTHTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHM TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBIJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTHU MPH CO3/1aHUM YUE€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH e TENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOII0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPUIICH C TO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JI0OPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

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

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1[€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBaHUS
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
paIoOHAaIBLHOTO MIPUPOAOIIOIBE30BAHNS,

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE INPUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
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 JielaTh 000CHOBAaHHBIE 3aK/IIOUYEHNS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON NeATENbHOCTH;

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 PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMEeTHBIE) OOIeHAYYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble Yy4ueOHBbIE ICMCTBHS B IO3HABATEIbHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C MMOCTABIECHHBIMU 1EJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KIIACCU(DUKAIIUY BEIIECTB M XUMUYCCKUX PEAKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHYECKOHW peaklMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BIIaJICTh OCHOBAMH METOJI0OB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITUI;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IMYHBIX BUIAOB M (OpPM TMpeACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA HWH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe C XUMHUYECKOMH
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XHMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TMO3UIUI B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeagaraéMblii aaropuT™ ACWCTBUM MpPH BHIIOJHEHUM YYEOHBIX U HCCIIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE caMoOaHajiu3a H
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUHU B TO3HAHWU SIBJICHUM NpHUpONbI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpaiméHHas), MOJib, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHSI IPH OMKUCAHUM COCTaBa, CTPOCHUS U
MpeBpaIEHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUUW XMMHYECKUX PEaKUMM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K OMpEAeNEHHOMY KIACCY/TPYIe COCIMHEHHIA
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), MaBaTh UM Ha3zBaHusa o cuctemarndeckoit Homenknatype (IUPAC), a Ttakxe



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTHIICH,
alleTWICH, STHJICHIJIHMKOJb, TJIMLEPUH, (eHod, (QopManmbAeru, areTaibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHIBI XUMHYECKOW CBS3M B OPraHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (HU3IUUECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (EHOJI, alleTalbAerul, MypaBbiUHasl U yKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX pPEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTePU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKIMH MO0 W3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, MCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUH BEUIECTB U XUMHUYECKUX SBJICHUHN
(mabmrosieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/ATh MpaBUiIA MOJIb30BAHUS XMMUYECKOW MOCYNoi U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HArpeBaHUU, MOJYUYCHHE STUJICHA M U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHnu ¢ BellecTBaMHU U J1a00opaTOpHBIM O00OpPYIOBAHUEM, MPEICTABIATH PE3YIbTATHI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATh XMUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXKaroIllel MpUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTb BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHHU3M
YeJI0BeKa;



I OOY4YaloOIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE NPHUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpainsa ans 3anmucn xumudeckux Gopmy.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuuecKas XUMUs»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJIBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XUMUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUNINYecKas, BOJOPOJIHASA),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUANNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWH, XHMHYECKOE€ paBHOBECHE); TEOPHUH M  3aKOHBI  (Teopust
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M TPEBpAIICHUS SHEPTUU MPH XUMUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(bakToNOrMuecKue CBEeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCMOIb30BaHUU
BAYKHEHIIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABIMBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MpPEBpaIlleHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JIi COCTaBICHUS
(dbopMyn BelIECTB M YpaBHEHUH XHMMHUYECKUX pEaKIui, CHCTEMaTHYEeCKYl0 HOMEHKJIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUs OTICIIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUI OMpEAeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAIJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETaJLIbl, OKCUJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

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



cOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh AIIEKTPOHHOE 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 M3MEHEHHsI CBONCTB XHMHUYECKUX JJIEMEHTOB M HUX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
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 A0 KOHIIA;

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

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

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

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMIMX HAYYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra30oB M0 W3BECTHOMY KOJMYECTBY BEILECTBA, 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
1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBuiia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHue NEepOKCHJAa BOJAOPOJA B MPHUCYTCTBUM KaTajlu3aropa, OIpEleNIeHHE Cpejbl
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 HKCIEPUMEHTAIbHbBIX
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 GOpMyYIMPOBATEH BHIBOIbI HA OCHOBE ATUX PE3yJIbTAaTOB,;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTUX);

chOpPMHUPOBAHHOCTh YMEHHI COONOJATh MpaBWJIa HKOJOTHYECKH IIEIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOH JEATEIHPHOCTH B ILEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKaroIlel MPUPOJIHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTraHH3MBI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbic mokasatens [1IK, mosicHsITh Ha mpumepax crocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIETIBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE UCIO0JIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon
Ilpakr | OJEKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u KouTtpo udeckn | (uudpossbie)
n/n TEM MPOrpaMmbl Bcero JBbHbBIE e 06p330BaTeJ'II)HI)Ie
padoTsI pa6oTt pecypchl
bl
Pa3nes 1. Teoperudeckue 0CHOBBI OPraHu4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU. http://school-
11 Teopus crpoeHus 3 collection.edu.ru/
' OPraHUYECKUX COCTMHEHUM A.
M. bytiepoBa
Hroro mo paszuaeny 3
Paspnen 2. Yriesogopoabl
http://school-
IIpengensHbBIE YTIIEBOIOPOABI — _pi
2.1 el YITIEBONOPO 2 collection.edu.ru/
ATKaHBI
http://school-
HenpenenbHbie yrieBo10pOIbL: _pi
2.2 pell YHIISBONOPOL 6 1 collection.edu.ru/
AJIIKEHBI, AJIKAIUCHBI, ATKUHBI
http://school-
2.3 ApomaTH4eCcKHe yrieBo0POIAbI 2 collection.edu.ru/
[IpupoHbIE UCTOYHUKHT http://school-
2.4 YIJICBOJIOPOJIOB U X 3 1 collection.edu.ru/
nepepaboTka
Hroro 1o paszaeny 13
Pasznen 3. Kucaopoaconepskammye oprannyeckue coeJuHeHUst
http://school-
3.1 Criuptel. ®enon 3 collection.edu.ru/
Anbaerunpl. KapOoHOBBIC ht ://S.C hool-
3.2 7 1 collection.edu.ru/
KUCJIOTHI. Cl0XHBIE 3(pHpbI
http://school-
3.3 VYr1eBo b1 3 1 collection.edu.ru/
Hroro 1o pazaeny 13

Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

3

http://school-
collection.edu.ru/

Hroro no pasaeny

3

Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IInactmaccel. Kayayku.

http://school-

5.1 B 2 collection.edu.ru/
OJIOKHA
Hroro 1o pasaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIIACC

KoanuecTBo 4acoB
Ilpakr | OJEKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u KouTtpo udeckn | (uudpossbie)
n/m| TeM MPOrpamMMbl Bcero JIbHbIE e o0pa3oBaTte/ibHbIE
padoThI padort pecypchl
bl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aToMOB. http://school-
[Tepuonnueckuii 3aKOH U collection.edu.ru/
1.1 [lepuonnyeckas cucrema 3
XUMHUYeCKnX dyeMeHToB J1. Y.
MenneneeBa
12 Crtpoenue BemiecTna. 4 htt“://ts_c hooclj- /
' MHuoroo6pa3ue BeniecTn COLECHON.SULL T
http://school-
1.3 XUMHUYECKUE PEAKITUU 6 1 1 collection.edu.ru/
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
http://school-
2.1 Meraibt 6 1 collection.edu.ru/
http://school-
2.2 Hemerasmibr 9 1 1 collection.edu.ru/
CBs13b HEOPraHUYECKUX U hit ://S.C hool-
2.3 2 collection.edu.ru/
OpPraHUYECKUX BEILECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3Hb
3.1 XuMUS ¥ KU3HD 4 http://school-
collection.edu.ru/
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3
I10 [TIPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
o Xumus, 10 kmacc: yaeOHUK U1 0011e00pa30BaTeIbHBIX Opranu3anyii. ba3zoBbrit
ypoBenb./ I'.E. Pymsuruca, @.I'. ®enpamana— M.: [Ipocsemienue, 2019r.
*  Xwumwus, 11 knacc: yaeOHUK 1 00111€00pa30BaTEILHBIX Opranu3aiuil. bazoBsrii
ypoBenb./ I'.E. Pymsuruca, @.I'. ®enpamana— M.: [Ipocsenienue, 2019r.)

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus MeTtoanaeckoe nocodue — 6a3oBbIil ypOBEHb) -
M.: Ipoa 2022 rog.

2. O.C.I'abpuensa, N.I'.OctpoymoB, «O0Mmas XuMus B TeCTax, 3a/1a4ax, ynpaxaeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KontponabsHbie u
MpOBEpPOUHbIe pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas kHUra
st yautensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.Beenenckas «Xumus 11 xnacc: HactonbHast kHura
tst yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun 1Mo XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 kmacc moypounsie muiansl o yaeouuky O.C.I"abpuensna,
I".I".JIercoBoi» - Bonrorpam» Yuurens 2018ro.

8. M.A.Ps6oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 knacey, - M.: Dk3aMmeH,
2019r.

9. O.C.I'abpuensn, N.I'.octpoymoB «XuMHu4YecKuii 3KciepuMeHT B mmkosie 11 kmace»; - M.:
Hpoda. —2019 rox.

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
http://www.chemnet.ru ['azera « Xumusi» u caliT Uit yuurtenst «5 Uty Ha YpOK XUMUI»
http://him.1september.ru Eaunas xomnekmus L{IOP: [IpeaqmeTHas kKomnekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIE KCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o6meo0pa3oBaTebHOTO opTaia
http://experiment.edu.ru AJIXMUMMUMK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickast ouMnuaa IkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckast XumMusi: IEKTPOHHBINA y4eOHUK ISl CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: JIEKTPOHHBIN YueOHUK
http://www hemi.nsu.ru OTKpbITBINA KOIEIHK: XUMUS
http://www.chemistry.ru JlucTaHunOHHAs OTMMITHAJA 110 XUMUHU: TEIEKOMMYHHKAI[TOHHBII
00pa3oBaTeNIbHBIN TPOCKT
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