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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1Mo XMMUW Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs pa3padOoTaHa Ha OCHOBE
®depnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparumy,
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHs (enepalibHON 00pa30BaTeIbHONW MPOrPaMMBI CPEIHETrO
obmero oo6pazoanuss (POII COO), npencraBiaeHHBIX B DenepaabHOM TOCYIaPCTBEHHOM
obpazoBarensHoM crangaptre COO, c¢ yuérom Konuenmum mnpenogaBaHusi y4eOHOTO IpenMeTa
«Xumusi» B 00pa3oBaTelbHBIX OpraHusanusx Poccuiickoit denepanuu, pean3yromuX OCHOBHBIC
o0pa3oBareyibHbIe MPOTrpamMMbl, U OCHOBHBIX MOJOXKeHUNU «CTpaTeruu pa3BUTHUS BOCIHUTAHUS B
Poccuiickoit ®enepaunn Ha nepuon 10 2025 roga» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3paboTke MporpamMmbl 10 XUMHUU, K ONpPEAETICHUIO 00IIel cTpaTeruu
o0y4deHHs, BOCOUTAHUS M Pa3BUTHs OOydYalOIUXCsS CpEACTBAMH y4eOHOTO IpenMera «XHUMHs s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KoHLeNTyaibHble nojoxenus PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHUs, Pe3ylIbTaToB OOydeHHs W TpeOOBaHHW K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe ~ oOpazoBaHue,  TOJy4yaeMoO€  BBIIYCKHHKaMU  0O0IIeo0pa3oBaTelbHON
OpraHM3aluy, SBJISETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBepLIAOIINM
ATANOM peaH3alMy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHCYIINX
LEJIOCTHOW CHUCTEME XHMHUYECKOro 00pa3oBaHUS. DJTH LEHHOCTH KacaroTcsl TO3HAHHs 3aKOHOB
npupoabl, GOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyIbTYpbl YEIOBEKa, a TAK)KE IKOJIOTHUECKU
000CHOBAHHOT'O OTHOLIEHUSI K CBOEMY 3/I0pOBbIO M IPUPOJIHON cpezne. Peanmusyercs xumuueckoe
oOpa3zoBaHue OOy4alOIIUXCS HA YPOBHE cpeaHero oOiero oOpa3oBaHHsS CpPEACTBAMU Y4e€OHOTO
npeaMera «XUMHUA», COJEpKaHUuEe U MOCTPOCHHUE KOTOPOTO OIMpPEAeeHbl B MPOrpaMMe MO XUMHH C
yuéroM crienuUKU HAyKH XUMHH, €€ 3HaUeHUs B MO3HAHWUU MPUPOJIBl U B MaTepUATbHON >KU3HU
oOmiecTBa, a TakXke C y4€ToM OOMMX LeNed U NPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeaHero obiero oopazoanus B Poccuiickoit deneparuu.

XuMHs KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUTpPaeT ocoOyi pojib B COBPEMEHHOMN
[UBUJIM3AIMN, B CO3JaHUM HOBOW 0a3bl MaTepHalbHOW KynbTypbl. OHa BHOCHUT CBOM BKJAJ B
(dbopMUpOBaHKE PALIMOHATIBLHOTO HAYYHOI'O MBIIIJIEHHUS, B CO3[JaHUE IEJIOCTHOTO IMpeACTaBiIeHUs 00
OKpYXXaloIlleM MHpEe KaKk O €IUHCTBE HPHUPOJbI M YeloOBeKa, KOTopoe (OpMUpYeTCS B XMMHUHU Ha
OCHOBE MOHMMAaHUs BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSAMU MTPUMEHEHUS.

TecHo B3aMMOJEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMHs CTajla HEOTHEMIIEMOU
YaCThI0O MUPOBOHM KYJIBTYpbI, HEOOXOUMBIM YCIIOBHEM YCIICITHOTO TPY/Ja W KU3HHU KaXKIOTO WieHa
obmiectBa. CoBpeMeHHass XUMHs KakK HayKa CO3UaTeNbHasi, KaKk HayKa BBICOKMX TEXHOJOTHIA
HaIpaBlieHa Ha pelIeHHe TII00ATBHBIX MPOOIEeM YCTOMUMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIEBOM, IKOJIOIMYECKO 0€30aCHOCTH U OXPaHbI 310POBBS.

B cooTBeTcTBHMM C OOmMMMH MEIIMH W TPHHIMIAMU CpeaHero oOmiero oOpa3oBaHHs
conepxkanue mpenmera «Xumus» (10—11 xmaccel, 6a30BbIl YpOBEHb W3YYECHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO TOJATOTOBKY OOYyYaIOIIUXCsS, HEOOXOAUMYI0 UM IS
BBIPAa0OTKH MHUPOBO33PEHYECKHX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B KHU3Hb COIIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisiIolMMHU IpeaMeTa «XUMUs» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckasi XUMUs U
«O0mas 1 HeopraHWYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP’KaHHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBHI 0a30BOIl HayKHW: CHCTeMa 3HAHWUU M0 HEOPraHWYEeCKOW XMMHH (C BKIIFOUEHHWEM 3HAHUH U3
o0meld XUMHUKM) U OpraHudeckol xumuu. DopMupoBaHHEe TAHHOW CUCTEMBl 3HAHWUU TPH U3YYCHUHU
npeaMera oOecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOToOOpas3usi BEIIECTB HAa OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.



Crtpykrypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XuMHs» chOpMUpPOBaHAa B IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0/a K H3YYEHHUIO
ydqeOHOro maTepuasa W OOYCIIOBIIEHa MCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha
ONpEACNEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHHM BELIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHSI OPraHMYECKUX COEAMHEHUH, a TaKxKe
HA YPOBHE CTEPEOXHMHUYECKUX U IJIEKTPOHHBIX MPEJCTaBICHUN O cTpoeHuHu BemiecTB. CBeneHust 0o
M3y4aeMbIX B Kypce€ BEIIeCTBaX JAalOTCS B Pa3BUTUHM — OT YIJIEBOJOPOJIOB [0 CIOMXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeAMHEHHMH. B Kypce opraHmdeckoidl XHUMHUU IOJIy4alOT pa3BUTHE
c(hOpMHUPOBAaHHBIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs MEPBOHAYALHBIC TIPEICTABICHUS O
XUMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOCHUS, O XUMHUYECKOH peakinu.

[Ton HOBBIM YIJIOM 3peHHS B TpeaMere «XuMHs» 0a30BOTO YpPOBHS pPacCMaTpPUBACTCS
U3y4eHHBII Ha ypPOBHE OCHOBHOTO O0OmIEro o00pa3oBaHMS TEOPETUYECKUH MaTrepual M
dakTosornuecKue CBEACHHUS O BELIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mas U HeopraHuYeckas XHMHs» OOYYaroIIMMCS MPEIOCTaBISETCS BO3MOXHOCTH OCO3HATh
3HauEHUE MEePUOJUYECKOr0 3aKOHa C OOLIETEOPETUUECKUX U METOAOJOIMYECKUX MO3ULUHN, IIyOxke
MOHSTh UCTOPHUYECKOE M3MEHEHUE (YHKITUI ITOrO 3aKOHA — OT 0000maromei 10 00bsICHSIOmENH 1
MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHMII O BaKHEHMIIMX BEIIECTBaX, WX COCTaBe, CTPOCHUHU, CBOMCTBAX M
MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEAKLMIX, UX CYIIHOCTH W 3aKOHOMEPHOCTAX MPOTEKAHUS
gomonHseTcss B Kypcax 10 wm 11 kjaccoB  3lIeMEHTaMH — COJEp:KaHUS, HMEIOIIUMHU
KYJIbTYPOJIOTHUECKU Y TPHUKIAJHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHMMAHHUIO
B3aMMOCBS3M XHUMHHU C APYTUMU HayKaMU, PacKpbIBalOT €€ poJib B MMO3HABATEIHHON U MPAKTUYECKON
JESITEIbBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHMsI K MPOLIECCY TBOPUYECTBA B 00JIaCTH
TEOPUH U TPAKTUYECKUX NPWIOKEHUH XWUMHU, TOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOIEMax, CBI3aHHBIX C XUMHUEH, KpUTUUECKHA OCMBICITUBATh
uHGOpMAIIMI0O MU TPUMEHITh €€ [UIsl TOMOJIHEHUS 3HAaHWUW, pEUICHHs HWHTEJUICKTYAlIbHBIX H
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaTENIbCKUX 3ajady. B 1enoMm conepikaHue y4yeOHOro mpeamera
«XUMHS» JAHHOTO YpPOBHS HW3Y4YEHHMs] OPHEHTHPOBAaHO Ha (OpPMHUpPOBAHME Yy OOyUYaIOLIUXCS
MHUPOBO33PEHYECKOM OCHOBBI ISl TOHMMaHUA (umocodckux uaeH, TakMX KakK: MaTepHalbHOe
€MHCTBO HEOPTaHWYEeCKOTO W OPraHUYECKOTO MHpa, OOYCIIOBICHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb MPUPOJHBIX SIBICHUNH MYTEM SKCIEPUMEHTa U pPEUIeHUS
MPOTUBOPEYUN MEXIY HOBBIMU (DaKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJHU
XUMHUH B PEIICHUU JKOJNOTHYECKUX MpoOsieM, a Takke MpobiieM cOepekeHUs IHEPreTHUECKUX
PECYPCOB, CHIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B nuiane pemieHus 3aj1ay BOCIUTAHUS, Pa3BUTHS M COIMAIM3AlMUA OOYYAIOUIUXCSl MPUHATHIE
IpOrpaMMOil 1O XHMHUHM TMOAXOJAbl K ONPEJENCHUI0 COJAEpKaHUS W IOCTPOCHMS TMpeaMeTa
peIycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX MACHCTBUN, HMMEIOIIUX 0a30BOE
3HAUEHUE JIJISl Pa3IMYHBIX BUJIOB JACSITEIBHOCTU: PEUISHUsS MpobieM, MOUCKa, aHau3a U 00pabOTKH
uH(pOpMaIlK, HEOOXOMUMBIX /ISl TPUOOPETEHHs] OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
JEeSTeNIbHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npaktuke npenojaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO 001lero o0pa3oBaHMsl, TaK U Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus, IPU OMPEIEICHUN COJePKATENBHON XapaKTepUCTUKH 1ieNeil
M3y4YeHUsl TMpeAMeTa HaNpaBICHUEM NEPBOCTENEHHOM 3HAYUMOCTH TPATULMUOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XHMMHYECKOW HayKd Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKON AESITeTbHOCTH 4YellOBeKa M KaK OJHOTO0 M3 KOMIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOM TOUKH 3PEHHUs TaKOW MOJXOJ K OMPEIEICHUIO 1IeJIe U3YYeHHs MpeaMeTa sSBIISeTCs
BIIOJIHE OTPAB/IAHHBIM.



CornacHO JaHHON TOYKE 3pEHHs TJABHBIMH IESIMH HM3YyYeHUs TMpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCSL:

e (QopmupoBaHHE CHCTEMBl XHMHUYECKHX 3HAaHUH KaK BaKHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KAT KIIOUEBblE IOHATHUSA,
(dyHIaMEHTAIbHbIE 3aKOHBI W TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOMICHW MHUPOBO33PEHUYECKOTO  Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHHE U pa3BUTHE MPEICTABICHHA O HAYYHBIX METOJIaX IO3HAHHS BEIIECTB H
XUMHUYECKHX peaklUuid, HeOOXOIUMBIX ISl IPUOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B MUPE
BEIIECTB W XHMMHMYECKUX SIBICHUH, HMMEIOIIUX MECTO B MPHUPOJAE, B IMPAKTHUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BHUTHE YMEHHH M COCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM M OOBSICHEHHEM
XUMUYECKOTO HKCIIEPUMEHTa, COOJIOJICHUEM TpaBuUil  Oe30macHOro oOpaileHus ¢
BEIIECTBAMH.

Hapsiny ¢ sTuM, coaepskaTenbHas XapaKTepUCTHKa IeNed W 3aJady HU3y4deHHs MpeaMeTa B
mporpaMMe Mo XMMHUHM YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH NMPHOPUTETAMHU B
cucreMe cpeaHero obmiero oopasoBanusi. CerojHsi B MPEMOJIaBaHUM XHUMHUHU B OOJBIICH CTENEHU
0THaéTCsl MPEANOYTEHIE MPAKTHYECKOW KOMIIOHEHTE COJepKaHus 00ydeHHs, OpUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3alluy, BiIaICIoero He HabopoM 3HaHHi, a
(GyHKIIMOHAIBHOU IPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHSIMH aKTUBHOTO MOJMyYEHUS 3HAHUN U
MPUMCHCHHUS UX B PEATHHOM KU3HH JUISI PEIICHHSI MPAKTUICCKUX 33]1a4.

B cBsi3u ¢ 3TUM npu M3ydeHUU mpeaMera «XUMHE JOMUHUPYIONIee 3HAaYCHUE TIPHUOOPETAIOT
TaKHe LEeNH U 33]]a4, KakK:

v’ ajganrands 00y4arouXxcs K yCIOBUAM JUHAMHYHO Pa3BHBAIONIETOCS MUPa, GOpMHUpOBaHHE
UHTEJJIEKTYaJbHO ~ PAa3BUTOM  JIMYHOCTH, TOTOBOM K C€aMOOOpa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TPUHSATHIO TPAMOTHBIX PEHNICHUH B KOHKPETHBIX JKHU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

v’ (popmupoBaHne y OOYYalOIIUXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHIIUI),
UMEIOUINX YHUBEPCAJbHOE 3HAUYEHUE Ul Pa3IUYHBIX BUAOB JIEATEIBHOCTH: PELICHHUS HpodiieMm,
MOMCKA, aHalu3a ©W o00paboTku wuHGOpPMAIMU, HEOOXOAUMBIX IS TPUOOPETEHHS OIbITa
NESTENIbHOCTH, KOTOpas 3aHUMAaeT BaXKHOE MECTO B TMO3HAHUM XMMHH, a TakKe JUIsl OLIEHKH C
MO3UIMI SKOJOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIECCOB Ha
OpraHM3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

v/ pa3BUTHE MO3HABATENLHBIX HHTEPECOB, MHTE/UICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromUXCcsl: CIHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS 1O XHUMHUHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIB30BaTh COBPEMEHHBbIE WH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIsl TIOWCKA W aHaln3a y4eOHOW M Hay4YHO-TIOMYJISIPHON WH(OPMAIMU XUMHUYECKOTO
COJIepKaHus;

v’ (OpPMHpOBAHUE M Pa3BUTHE Y OOYYAIONIUXCSA aCCOIMATHBHOIO M JIOTHYECKOTO MBIIUICHUS,
HAOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJIMMBI, B YaCTHOCTH,
IIPH IJIAHUPOBAHUH M ITPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA,

v/ BOCTIUTAaHUE y 00yUarONMMXCsl YOSIKIEHHOCTH B TYMaHUCTHUECKOW HAMPABIEHHOCTH XUMUH,
e€ BaXHOM poluM B peHieHUHd TJ00aJbHBIX MPOOJEM palMOHAIBHOIO MPUPOIONOIH30BAHUS,
MOTIOJTHEHUST DHEPTeTHUECKUX PECYpPCOB M COXPAHEHHUS TMPUPOIAHOTO PABHOBECHUS, OCO3HAHHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHHS
OTbITa MCIOJIBb30BAHMS TMONYYEHHBIX 3HAHUU U1 TPHUHSTHUS TPAMOTHBIX PEIICHUH B CUTYalUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBJICHUSIMHU.

B y4eOHOM mnane cpeaHero oOumiero oOpa3zoBaHHMs NpeAMET «XHUMHUS» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMETHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.



OOmee yucCiIO 4acoB, OTBEAEHHBIX JISI M3YyUEHHUS XMMHUHM, Ha 0a30BOM YpPOBHE CPEIHEro
obmero o6pa3oBanus, cocrapiseT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kitacce —
34 gaca (1 gac B Henemo).

COJAEP)KAHUE OBYYEHHUSA YYEBHOI'O ITIPEJMETA
«XAMMUSIL. BA3OBbIA YPOBEHbD »
10 KIIACC. OPTAHUYECKASA XUMUSA

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4YecKOM XMMHMM: €€ BO3HMKHOBEHHWE, Pa3BUTHUE M 3HAYCHUE B IIOJIYyYEHUU
HOBBIX BEIIECTB M MaTepuaioB. Teopusi cTpoeHus opraHuueckux coeauHeHuii A. M. byrieposa, eé
OCHOBHBIE TOJOXKeHUA. CTpyKTypHBIE (HOPMYIIBI OpPraHMYECKUX BEIIECTB. [ OMOJIOTHS, M30MEpPHSL.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienue o KiIacCUpUKAIMKM OpPraHMYecKHX BemiecTB. HoMeHKmaTypa opraHM4ecKux
coeMHEHUN (cucTeMaTHdecKas) U TPUBUAIbHBIC HA3BAaHUS BAXKHEHIIHUX MpeICTaBUTENEH KIAcCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METOJ/Ibl M3Y4Y€HHUs BEIIECTB U MX IMPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepualaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIECTB, HAOMIOJIEHUE U OMUCAHHE JAEMOHCTPALMOHHBIX OIMBITOB MO MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (IU1aBJIE€HUE, OOYTJIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AnKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psa. MeraH u 3TaH — mpocTeilimue
MPEJICTABUTENIN AlIKaHOB: (PU3NYECKUE U XUMHUYECKHE CBOICTBa (peakiMH 3aMEelICHHs] U TOPEHus),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJOTMYECKUU psAd. DTUIEH U NPONWIEH — IPOCTEUIIne
IPEJICTAaBUTENIN aJIKCHOB: (U3WYECKME W XHUMHUYECKHE CBOICTBa (peakuuu TI'HJIPUpPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: Oyrtaauesn-1,3 u wmerwiOyranueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psiA. ALIETUIIEH — IPOCTeHIni
NpPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOEHHUE, (U3NYECKHME M XUMHUYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benszom: cocraB, cTpoeHue, (¢U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHMs), NOJIyYeHHE W NpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue c80UCMBA (Peakyuu 2anio2eHUpO8aHus U HUMPOBAHUs), NOTYYeHue U
npumenenue.  ToxkcnyHOocTh  apeHOB.  ['eHeTHueckas  CBsI3b  MEXAY  YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOI0B. [IprupoaHslii ra3 u nomytHble HeTAHbIE ra3bl. HeTh
u e€ mnpoucxoxnaeHue. CrocoObl mnepepabOTKM HEPTH: MNEPEeroHKa, KPEKUHT (TepMHUUYECKHH,
KaTaJduTHueckuit), muposus. [IpomykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH U
B ObITY. KaMeHHBIN yroib U IPOAYKTHI €ro nepepaboTKH.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HMX MpeBpallleHUuH: O03HAKOMJIEHHE C
o0pa3laMu IUIaCTMAcC, KaydyKoB M pe3uHbl, komnekuuu «Hedtb» u «Yroaby, mMopenupoBaHue
MOJIEKYJ yTJIEBOJOPOJIOB U TaJOr€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKON pabOThI: MOJIydYeHUE
ATUJIEHA U U3yYEHHUE €O CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIUYECTBA UCXOAHOTO
BeleCTBa WM MPOAYKTA PEeaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB WU MPOAYKTOB PEAKIIHN).

Kuciaopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHble OAHOATOMHBIC CHOUPTHL. MeETaHON M JTAaHON: CTpOeHHe, (U3NYECKUE H
XUMHYECKHE CBOWCTBA (pEakUMH C AaKTUBHBIMU MeETajllaMH, TaJlOT€HOBOJOPOJaMH, TOpEHHE),
IpUMeHeHHe. BoopoaHble CBSA3U MEXIy MOJIEKYJaMu CIUPTOB. /lelicTBUE METaHO/Ia U 3TAHOJIA Ha
OpraHu3M 4YeJIOBEKA.




MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKOIb U MNIMLIEPUH: CTPOCHHE, (PU3HUECKUE U XUMHUYECKHUE
CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMH METaJUIAMHU, KaUeCTBEHHAsl peaKlnsi Ha MHOTOATOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M yenoBeka. [I[pumMeHenue rimuepruHa U STUICHIIIUKOISL.

@DeHoII: CTPOCHHE MOJEKYJbl, (PU3NYECKHEe W XMMUYECKHe CBoMcTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue penomna.

Anbrerunsl U kemoHuvl. @opManbIeru, aleTaibIeru]]: CTpoeHue, Gu3nIeckne 1 XUMHUIEeCKHe
CBOWCTBA (pEaKkLMU OKUCIEHUS M BOCCTAHOBJIEHMS, KAuyECTBEHHbIE pEaKLMHU), IOJIy4eHUE U
IpUMEHEHHE.

OnHOOCHOBHBIE TpeAebHbIE KapOOHOBbIE KHCIOThL. MypaBbMHAas M YKCYCHas KHCIIOTBI:
CTpoeHue, (pU3MUECKue M XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KHUCIOT, PEaKIHs
sTepupuKanuM), NoidydeHHue U npumeHeHue. CTeapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KMCIOT. MbUIa KaK COJHM BBICIIMX KapOOHOBBIX KHCJOT, UX
MOIOIIIEE IENUCTBUE.

Crnoxnble 3(uUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [HIPONM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoasl: cocraB, Kiaccu(uKanus yrieBoaoB (MOHO-, M- W IOJMcaxapujsl). [ roko3a —
OPOCTEHIIMA MOHOCAXapuJl: OCOOCHHOCTH CTPOEHHsI MOJEKYJbl, (U3MYEeCKHMEe M XHMHUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ rugpokcugom Meau(ll), okuciaenne aMMuadHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccraHoBieHHE, OpOKECHHE TJIIOKO3bI), HAXOXICHHUE B MPHUPOJIE, IMPUMCHCHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemitosio3a Kak OpupoaHble mnoiauMepbl. CTpoeHHe Kpaxmajia U LEJUII0JI03bI.
Ou3nyuecKkre U XMMUYECKHEe CBOWCTBA Kpaxmaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHU: MpOBeACHUE,
HaOJIOIeHNEe M ONMCAaHKWEe JIeMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIIMPTOB, KAUECTBEHHBIE PEAKINH
OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE J3TaHojda okcugoMm wmeau(ll)), MHOroaTOMHBIX CIHPTOB
(B3aumopieiicTBue rmuepuHa ¢ ruapokcuaom Mmeau(ll)), anprernnoB (OKuciaeHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapoxkcugom meau(ll), B3ammopelcTBHEe Kpaxmaia ¢ HOJIOM),
IPOBEJCHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrble 3agadu.

Brrancnenust mo ypaBHEHUIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIIECTBA WJIM MPOJYKTA PEaKkIMK MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OAHOTO U3 MCXOTHBIX
BEIIECTB HWJIU MPOTYKTOB PEAKIUH).

A3zoTcozaeprkalie opraHu4ecKue COeINHEHHs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIe OpraHMyYecKhe coeanHeHus. Duznveckne W XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MMIKHa). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

benkm kak TpHUPOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuuHas, BTOpWUYHAS H
TpPEeTUYHas CTPYKTypa OelkoB. XHUMHUECKHE CBOMCTBa O€JIKOB: THAPOJIM3, JI€HATypauus,
KaueCTBEHHBIC PEaKIINH Ha OEJKHU.

OKcliepUMEHTabHbIE METO/bl M3Y4YeHHUsS BEIIEeCTB M MX INpeBpalleHuid: HaOII0JeHuE H
OTHCaHWE JIEMOHCTPAIMOHHBIX OTBITOB: JIEHATYpaIis OCIKOB MPH HArPEBAaHWH, IIBETHBIC PEAKIHH
0emKOB.

BbIcOKOMOIEKYJISIPHBIE COETMHEHUS

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMIA: MOHOMEp, IOJIUMep,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3AINH, CPEeTHIS MOJEKyasipHas macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUHN — NOJIMMEpH3alts U MOJTUKOHIEHC AN

DKCIIepUMEHTATbHBIE METO/bl HM3y4YCHHs BEIIECTB W WX TPEBPANICHUN: O3HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBA3€M NpU M3ydyeHUM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCS YEpe3 MCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX NOHATHUI, TaK U MOHATUH,
SIBIISIOIIMXCSI CHCTEMHBIMHU JJIS1 OTACTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJICHUE, HAY4HbIM (hakT, rMIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KJIAacCH(PUKAIMsi, TNEePUOJUYHOCTh, HAOIIOJCHUE, H3MEpPEHHE, DSKCIEPUMEHT,
MO/JICJINPOBAHUE.



Odwusuka: MaTepusi, SHEPrHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYCCKUN YPOBEHb,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PU3NYECKHE BETUYMHBI M €AUHUIIBI UX
U3MEpPEHUSI.

Buonorus: knerka, opranumsMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCTBA (OCIIKH, YIIIEBOIBI, )KUPbI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHsI: THIIEBbIC MPOIAYKThI, OCHOBBI PAIMOHAIBHOTO IHTaHUS, MOIOIIME CPENICTBA,
JICKapCTBEHHbIE M KOCMETHYECKHE TpernapaTbl, MaTepHajbl U3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KIIACC. OBIIAAA U HEOP'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XuMu4eckuid  3nmeMeHT. AtoMm. Sapo aroma, HM30TONBL.  DJEKTPOHHAs  00OJIOYKa.
DHepreTHyeckue YpOBHH, TOAYPOBHU. ATOMHBIC opOuTanu, S-, pP-, d- snemeHThl. OCOOCHHOCTH
pacmpeieieHusi 3JIEKTPOHOB 1O OpOMTAIsIM B aToMax »3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuonuueckuii 3akoH u Ilepuogmueckas cucrtema Xumuueckux osnemeHtoB J[. U.
Mengeneesa. Cs3p nepuoaudeckoro 3akoHa u Ileproanueckoil cuCTeMbl XMMHUYECKUX AJIEMEHTOB
J. W. MeHnneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEHICCTB IO TPYIIIAM H
nepuoiaM. 3HaueHHe MePUOJUIYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUIbI XUMUUECKOW CBSI3M (KOBAJICHTHASI HEMOJISIpHAS
U TIOJISipHAsl, MOHHAsI, MeTandeckas). MexaHnusmbl 00pa30oBaHUsl KOBAICHTHOM XUMHYECKON CBS3U
(oOMeHHBII u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BanenTtHOCTb.
DIIEKTPOOTpULIATENBbHOCT. CTeneHb OKUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemiectBa MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMmax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas a0ms
BEIL[ECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHUil. HomeHknaTypa HeOpraHWYecKuX BeIEeCTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKMX peEakluid B HEOPraHUYEeCKOW W
OpraHMYecKON XMMHHU. 3aKOH COXPaHEHMsS MacChl BEIECTB, 3aKOH COXPAHEHHUS W IPEBpAICHUS
SHEPTUU MPU XUMUUECKUX PEAKIIUIX.

CkopocTh peakiuM, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (QakTopoB. OOpaTUMble pEaKIUH.
Xumuueckoe paBHoBecue. PakTOpPbl, BIUAIONINE HA COCTOSHUE XUMHUECKOTO paBHOBecusd. [Ipunimn
Jle Hlarense.

OnektponuTnueckas guccoruanus. CunbHble W crnabble d1eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCrepuMEHTAIbHbIE METO/Ibl U3YUYEHHsI BEILIECTB U UX MPEBPAILLECHUI: 1eMOHCTpalus TaOui
«Ilepuognueckas cucrema xumuueckux saemMeHToB JI. M. MenneneeBa», u3ydyeHue Mojenei
KPUCTAITMYECKUX PEIIETOK, HaOMIOJeHHe M ONUCaHhe JEMOHCTPAlMOHHBIX M JIaOOPaTOPHBIX
ONBITOB (pa3lioKeHUE MEPOKCHAA BOAOPOJAAa B MPUCYTCTBUM KaTallu3aTopa, OMNPENEICHUE CpEeIbl
pacTBOpPOB BEIIECTB C IOMOIIBIO YHUBEPCAJIbHOTO HWHAMKATOpa, pEeaklUd HOHHOro OOMeHa),
MPOBEJICHNE MPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKkIum».

Pacuérnbie 3amaun.

PacuéTel mo0 ypaBHEHMSM XHMHMYECKHX PEAKLUUN, B TOM YHCIIE TEPMOXUMHUYECKHE DPACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.



Heopranuveckasi xumust

Hewmeramnsl. ITonoxenue HemeramwioB B Ilepuonndeckoi cucTreMe XUMUYECKUX 3JIEMEHTOB [l
N. MenneneeBa 1 0COOCHHOCTH CTpOeHHS aToMOB. Du3nyeckne CBOMCTBA HEMETAUIOB. AJIJIOTPOTIHS
HEMETAIIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAJUIOB (TaJloreHoB, cephl, a30Ta, ¢hocdopa, yriepoaa
Y KPEMHMS) U UX COEIMHEHUH (OKCHU0B, KMCIOPOICOAEPKALUX KUCIIOT, BOAOPOAHBIX COEAUHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxenne Meramios B llepuonuyeckoi cucreme XxuMuyeckux anemeHros 1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000704eK aToMOB MeTaioB. OOmiue
¢u3nueckue cBoiicTBa MeTaioB. CIUIaBBl METAIOB. JDJEKTPOXUMHUECKUH psAA  HaNpPsHKCHUN
METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX METAJUIOB (HATPHUH, KaJIMW, KaJdbI[Ui, MarHui, aTlOMAHUMN,
LUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHECHHUIA.

O6ume cnocoObl MoMyYeHHsI MeTAJUIOB. [IpMeHeHe MeTaioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHbIE METO/Ibl U3YUYEHHUS BELIECTB U UX MPEBPALICHUN: U3YUCHHE KOJUICKLIUU
«MeTaJutbl ¥ CIIaBbl», 00pa30B HEMETAIUIOB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/]1a4, HAOII0IeHUE 1
OMKCAaHUE JEMOHCTPALMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH/IA ATFOMUHUS
C pacTBOpaMH KHUCJIOT U I1I€JI0Y€ell, KaueCTBEHHbIE PEaKIUU Ha KATUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKLMU BELIECTB, Pacy€Thl Macchl (00bEMaA, KOTUYECTBA
BELIECTBA) IPOJAYKTOB PEAKIIUH, €CIIU OJHO U3 BELUIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B 0oOecnie4eHUH HKOJIOTHYECKOM, DHEPreTUYECKOW M MHINEBOW O€30MacCHOCTH,
pa3BUTUHU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METO/AX MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienust 00 0OOLIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIJIEHHOTO MOJIYYE€HUS Ba)KHEUIINX
BEIECTB.

UenoBek B MHpE BELIECTB M MAaTE€pPHAJOB: Ba)KHEHIIME CTPOMUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa, MaTephasibl g BJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUSI.

XUMHS U 3I0POBbE YEJIOBEKA: MPABUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaToB, MpaBuiIa
0€30MacHOTO UCIOJIH30BAHUS MTPEnapaToB OBITOBOM XMMUU B TIOBCEIHEBHOM JKU3HMU.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMETHBIX CBA3€il MpH U3ydeHUU OO0IIeld M HeopraHudyecko xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 HCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHSITUH, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIN (DakT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIacCU(PUKaIUs, IepUOIUYHOCTD, HAOI0IEeHIE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE,
SBJICHHE.

®usnka: marepusi, JHEprusi, Mmacca, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPalMOaKTUBHOCTh, MOJIEKYJIA, JHEPreTUYECKH YpPOBEHb, BELIECTBO, TeJO0, O0BEM, arperatHoe
COCTOSTHUE BEIEeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, SKOCUCTeMa, buocdepa, MaKpo- 1 MUKPOAJIEMEHThI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus:: XuMU4ecKas MPOMBIIUIEHHOCTb, METAJUTYprus, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepUasos, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, NuIeBas MIPOMBIILIIIEHHOCTb,
dapmalieBTHYECKasi POMBILIUIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX MpPENnapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIETI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3VJIbTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHS 00YYaIOIIUMUCS TPOTPAMM
cpenHero obmero oOpa3oBaHHs (JIMYHOCTHBIM, METAaNpeAMETHBIM M MpeaMeTHbiM). Hayuno-
METOIMYECKONM OCHOBOM JIJIsi pa3pabOTKH IIAHUPYEMbBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMM CPEIHETO
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B coorBercTtBHEH C CUCTCMHO-ACATCIBHOCTHBIM TIOAXOJAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeameTa «XUMHs) Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHMs BbIAEICHBI
CJIETYIOIIHNE COCTABIISIOIINE:

v\ 0co3HaHHWE OOYYAIONMMHCS POCCHHCKOM TPaKIaHCKOH HIAECHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHIO;

v\ HajgW4HMe MOTHBAIUK K 00yUYEHUIO;

v’ leJeHaNpaBIeHHOE Pa3sBUTHE BHYTPEHHUX YOEKIEHMH JIMUHOCTH HA OCHOBE KIIKOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

v' TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCSA B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYUIUMH  LEJIOCTHOM  CHCTeME€ XHUMHUYECKOTO
oOpa3zoBaHus;

v\ HagM4yMe NPABOCO3HAHUS 3KOJOIMYECKON KYyJIBTYpPhl M CIIOCOOHOCTH CTaBHTh LEIH H
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUs» JOCTUTAIOTCS B €AMHCTBE yU4eOHOU U
BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHUUM C TYMAHUCTHUYCCKHMMHU, COLMUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€ajaMH POCCHUHCKOTO TIpakJaHCKOTO OOIIecTBa,
IOPUHATBIMU B OOLIECTBE HOPMaMU U IPaBUJIAMHU IOBEACHUS, CIOCOOCTBYIOIIMMM IIpOLEccam
CaMOIIO3HaHUsl, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCS.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS TpeIMeTa «XHUMHS» OTpaXaroT CHOPMUPOBAHHOCTH
OTIbITa MO3HABATENHHON M MPAKTUYECKON JEATEIHbHOCTH O0YJArOIIUXCS MO peann3alii MPUHATHIX B
o0mIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

I'paxxnaHcKoro BOCIMTaHMs:

v 0CO3HaHMs O0YYAOIIMMUCSA CBOMX KOHCTHTYIIMOHHBIX MPAB M OOA3aHHOCTEN, YBAXKEHUSA K
3aKOHY U MPaBOMOPSIKY;

v NpEaACTaBJICHHUA O COOHWAJBHBIX HOpMax W IpaBUJIaX MECKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTHBE;

v TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH NP CO3JAHUH YYEOHBIX TPOEKTOB,
pelIeHnr y4eOHbBIX U MO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

v CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTHKY W apIyMEHTHI JIPYTHX
MIPY aHAJIH3E PAa3TUYHBIX BUJIOB YIEOHOH 1eATEeTHHOCTH.

HanI/IOTl/I‘IECKOFO BOCIIUTAHUSA .

v' IIEHHOCTHOTO OTHOIIEHHS K MCTOPHYECKOMY M HAy4HOMY HACJEIMI0 OTEYECTBEHHOM
XUMHU;

v\ yBaXKeHHs K MPOLECCY TBOPYECTBA B O0JACTH TEOPHH M IPAKTUYECKOTO IPHUMEHEHHS
XUMHH, OCO3HAHHA TOro, 4TO AOCTHXKCHUA HAYKU €CThb PE3YJIbTaT AJIUTCIIBHBIX Ha6HIO}IeHHI>'I,
KPOMOTJIMBBIX IKCIIEPUMEHTAITLHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MMPAKTUKOB;

v\ WHTEpeca W II03HABATEJIbHBIX MOTHBOB B TIOJIYYCHHH U IOCIENAYIOIIEM aHaJH3€e
uH(OPMAIIUHU O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUMU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

v HPaABCTBEHHOT'O CO3HAHHS, STUYECKOTO MOBEICHNUS,

v CIIOCOOHOCTH OIICHUBATH CUTyallluH, CBA3AHHBLIC C XUMHWYCCKUMU SABJICHUAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

v\ TOTOBHOCTH OIICHHUBATH CBOE MOBEJCHHWE W IOCTYNKH CBOMX TOBApHIIEH C IO3MIHIA
HPAaBCTBCHHLIX U MTPAaBOBbLIX HOPM U OCO3HAHUC HOCHC,Z[CTBI/Iﬁ 9TUX MMOCTYIIKOB.

®opMUpPOBaHUS KYJbTYPbI 310POBbS:

v\ NOHMMaHUS LEHHOCTEN 3J0pPOBOro W Oe30macHOro obpasa KHM3HH, HEOOXOJMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



V' cobmoeHnss TpaBua 0E€30MaCHOr0 OOpAaIlleHHs C BEIIECTBAMU B OBITY, ITOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

v\ TNOHWMaHUS [EHHOCTH TPaBWJI WHIUBHIAYaJbHOTO M KOJUIEKTHBHOIO 0E30IaCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

v OCO3HaHWA TOCJIEJACTBMHA M HENPUATHSA BPEIHBIX IPHBBIYEK (YIOTPEOICHUS KOOI,
HapKOTHUKOB, KYPEHHUS);

TpyaoBoro BOCIMTAHUSA:

v\ KOMMYHHMKAaTHMBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEN0BATENBCKON JIEATEILHOCTH,
00LIECTBEHHO OJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

v\ YCTaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUM [PAKTHYECKUX 3a1au COIMAILHOM
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

v\ uHTepeca K NPAaKTUUECKOMY H3YYEHHUIO MPO(eCccHil pasiIMyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMHH;

v yBaXeHHMs K TPYLY, JIOIAM TPY/a M PE3yIbTaTaM TPYIOBOM AeTEIbHOCTH;

v' TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOW TPACKTOPHH OOpa3oBaHus,
Oynymeit mpodeccuu W pealM3anud COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTeH 00IIecTBa.

IKOJ0rH4eCKOro0 BOCIIUTAHUSA:

v’ BKOJIOTHYECKH IeJIECO0OPa3HOr0 OTHOIIEHHS K MPUPOIE, KAK MCTOYHHUKY CYIIECTBOBAHHS
JKHM3HH Ha 3eMIIE;

V' NOHMMaHus TII00ATBHOrO XapakTepa dKOJOTHYECKUX MPOOJIEM, BIUSHUS SKOHOMHUUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEJIbL;

v 0CO3HaHHSA HEOOXOJAUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHH JIJIs PEIICHUS BOTIPOCOB
palMoOHATIBLHOTO PUPOIOTIOIH30BAHNS;

v\ aKTHBHOTO HENpPHUATHS JCHCTBHIA, MPUHOCAIINX BPeEI OKPYKAIOIICH MPHUPOJHON cpene,
YMEHUS TPOTHO3UPOBATH HEOJATOMPUATHBIE HSKOJOTUYECKHE TOCIEACTBUA MPEITPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

v\ HaaMyMs pa3sBUTOrO DKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIBTYPHI, OIBITA
JEATEIbHOCTH  DKOJIOTMUECKOM  HANpaBI€HHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HUMHU B
MO3HABATEIIbHOW, KOMMYHUKATUBHOM W COLIMAJILHON MPAKTHUKE, CIIOCOOHOCTH W YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOJOTHH XeMO(DOOHH.

LeHHOCTH HAYYHOTO MO3HAHUA:

V' cpOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MTPAKTUKHU;

v\ NOHMMaHus CHelM(OUKKM XUMHH KaKk HayKd, OCO3HaHHA €€ poju B (POPMHPOBAHUH
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIIeM
MHUpE KaK O €JUHCTBE MPUPO/bl U YEIOBEKA, B MO3HAHUM MIPUPOJHBIX 3aKOHOMEPHOCTEN U pEUICHUU
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

V' yOeXIEHHOCTH B OCO0OM 3HAYMMOCTH XWUMHH JUIS COBPEMEHHOM NUBHIM3AIMH: B €€
TYMaHHUCTUYECKOW HAINpaBICHHOCTH W BaXXKHOM pOJIM B CO3JaHUM HOBOHM 0a3pl MaTepHalbHOMN
KYJIBTYpPBI, PEIIEHUU TJI0O0ATBHBIX MPOOJEM YCTOMYMBOIO Pa3BUTUS YEIOBEUYECTBA — CHIPHEBOM,
OYHEPTEeTUYECKOM, TUIIEBON W IKOJOTUUYECKON O€30MacCHOCTH, B PA3BUTHU MEIUIIMHBI, 00ECTICUCHUN
YCIIOBUH YCIEITHOTO TPYAA U DKOJIOTHYECKHA KOM(MOPTHOM KU3HU KXKAOTO YiieHa O0IIeCTBa;

v\ eCTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHHs CYI[HOCTH METOIOB IIO3HAHUS,
UCIIONB3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJNB30BAaTh MONy4aeMble 3HAHUS IS
aHajn3a U OOBSCHEHUSI SIBJICHUHN OKPYKAIOIIETO MUPA U MIPOUCXOISIIINX B HEM U3MEHEHUH, YMEHUS
Jenath 00OCHOBAaHHBIC 3aKITIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C IENBIO
MOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

v CIIOCOGHOCTH CaMOCTOSITENILHO MCIIOIb30BaTh XUMUYECKHUE 3HAHUS JUIs PEIECHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYallHsIX;

v uHTepeca K MO3HAHUIO U MCCIIE0BATEILCKOM JeITEIbHOCTH;

v' TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa3OBaHHIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HAHUH 1O XMMHU B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMU;



v’ umHTEpeca K OCOOEHHOCTAM Tpyda B pasauuyHbIX cepax MnpodecCHOHAIBLHON
JIeATEIbHOCTH.

METAIIPEJIMETHBIE PE3VJIbTATbBI

MertanpenmMeTHble Pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPEIHETrO
o01rero 0Opa3oBaHus BKIIOYAIOT:

V' 3HaunMble I8 (OPMHPOBAHHUS MHUPOBO33PEHMS OOYYAIONIMXCS MEKIUCIUILIMHAPHEIE
(MeXmpeIMeTHbIE) 00IeHayYHbIEe MMOHATHUS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crenuuKy METOJOB TO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, sBJIEHUE, MPOIECC, CUCTeMa, Hay4HbIi (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TeopHusi, UCCIIeZIOBaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHEC);

v yHHBepCalbHbIE yueOHbIe neicTBUsS (mo3HaBaTenbHBIE, KOMMYHHUKaTHUBHBIE,
perynaTuBHbIE), obecnieunBaromme GopMupoBaHue (QYHKIIMOHAIBLHOW TPAMOTHOCTH M COIMATIBHOM
KOMIIETEHIIMH 00Y4arOIIUXCS;

v\ CIOCOGHOCTH  OOYYarOIIUMXCH ~ MCIOAb30BaTh  OCBOEHHBIE  MEXKIMCIHMIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIC yUeOHbIE ACWCTBUS B TIO3HABATEILHOM U COIMAIBHOM
MIPAKTHKE.

MetanpeaMeTHble  pe3ylbTaThl  OTPAXAIOT  OBJAJCHHWE YHUBEPCAIBHBIMH  Y4eOHBIMU
MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

OBi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

v’ caMOCTOSTENLHO (OPMYJIMPOBAaTh M AKTYaJM3HPOBAaTh IMPOOJEMY, BCECTOPOHHE €€
paccMaTpuBarth;

v ompeneNATh IEIH JEATeIbHOCTH, 3ajJaBas I1apaMeTpbl W KPUTEPUH HMX JOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTU C MTOCTABICHHBIMHU LICIISIMH;

v HUCIOJIB30BAaTh MNPH OCBOCHHH 3HAHHUN MPHEMBI JIOTMYECKOTO MBIIUICHUS — BBIAEIATH
XapakTepHble TPU3HAKKM TOHATHMM W  yCTaHABIMBATh HMX  B3aUMOCBSI3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE OHATUS JUISI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

v BBIOMPATH OCHOBAHUSA U KPUTEPUHM I KIaCCU(PUKALMK BELMIECTB M XUMHUYECKUX PEAKIIHIA;

v/ yCTaHaBIMBaTh NPUYMHHO-CJIEACTBEHHBIE CBI3H MEX/Y M3yUYaeMBbIMH SBICHUAMM;

v\ CTPOHWTH JIOTUYECKME paCCYKIEeHUs (MHAYKTUBHbLIE, IEAYKTHBHBIE, II0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

v\ IpUMEHSTH B MPOLECCE MO3HAHUS, UCIOIb3yeMbIe B XMMHHM CHMBOJIMUYECKUE (3HAKOBBIE)
MOJIeNIA, MPEeOoOpa30BBIBATh MOJIECIBHBIC TMPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI) DJIEMEHTA,
XuMH4Yeckast popmyia, ypaBHEHHE XUMUYECKOW peaklluy — IPU PEIICHUN y4eOHBIX TTO3HABATEIbHBIX
W TPaKTHUYECKUX 3a]ad, TPUMEHSATh HAa3BaHHbIE MOJCIIbHBIC TMPEICTABICHUS IS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB M XUMUYECKUX PEAKITHIA.

2) 0a30BbIe HCCJIEN0BATEIbCKHE 1eHCTBUS:

v BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BELIECTB U XMMUYECKUX PEaKIIUii;

V' (opmynmpoBaTh eI W 3aJa4d HWCCIENOBAHMsS, WCIOJAb30BAaTh IIOCTABICHHBIE |
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(GhopMHUPOBaHMS TUIIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

v\ BJIaJIeTh HABBIKAMH CaMOCTOSTENILHOTO IUIAHMPOBAHWS M MPOBEACHHSA yYEHHYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOIATh 3a XOIOM MPOIECCa, CaMOCTOATEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, GOpMyIUpOBaTh OOOOMIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIIATh OOOCHOBAHHBIM OTYET O MPOJETAHHOU
pabore;

v' mpuoOperarh OMBIT YYEHHWYECKOW HCCIIEAOBATEIBCKOM H TMPOEKTHOM JESTENLHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TMOHWCKY METOAOB PEIICHUS
MPAKTUYECKUX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padorta ¢ nHpopManmeii:

v\ OpHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHPOpMANUKM (HAYYHO-TIOMYJISIPHAS
auTepaTypa XUMHUYECKOTO  COJEp)KaHus, CIpaBOYHbIE TocoOws, pecypchl HHTepHeTa),



aHAJIM3UPOBaTh MH(OPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM IPEACTABICHUS, KPUTUYECKU OLICHUBATh €€
JIOCTOBEPHOCTH Y HENTPOTUBOPEUNBOCTD;

v (dopMymHpoBaTh 3ampoChl M MPHUMEHSATH pa3IMYHBIC METO/ABI MPHU TOUCKE U OTOOpe
uHpopManuu, He0OOXOIMMOM IS BHITIOJIHEHHs YUeOHBIX 3a/1a4 OMPEIeIEHHOTO THIIA;

v mpHOOpeTaTh OMBIT UCMOJIB30BAHUS WH(OOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

v caMOCTOSTENBHO BBIOHPATh ONTHMATIbHYIO (opMy mpencraBieHus HHGOPMAIHMU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

v\ HUCIONB30BaTh HAy4YHBI S3bIK B KAueCTBE CPEACTBA MOpH paboTe C XUMHYECKON
uHpoOpMaLnel: MPUMEHATh MEXIpEeaMeTHbIEe ((pru3nueckue U MaTeMaTHYECKUE) 3HAKU U CHUMBOJIBL,
dbopmyIbl, a0OpeBUATYpbl, HOMEHKJIATYPY;

v HCIOJB30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAIHOCTH.

OnJaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

v/ 3a[aBaTh BOMPOCHI 110 CYIIECTBY OOCYKIAEMOM TEMBI B XOJI€ JUAIOTa W/WIH JUCKYCCUH,
BbICKa3blBaTh  UJAEH, (HOPMYIUPOBATh CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

v/ BBICTYNaTh C MpE3CHTAlMel Pe3y/bTaTOB IMO3HABATEIBHON JAESITCIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJILHO WJIN COBMECTHO CO CBEPCTHUKAMU IIPH BBIINOJIHEHUN XMMHUYECKOT0 IKCIIEPUMEHTA,
IPAKTUYECKONH PabOThl MO0 MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaju3allid y4eOHOro
npoekta ¥ (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH e CTBUSIMU:

v/ CaMOCTOSITENIbHO IUIAHMPOBATh M OCYHIECTBISATH CBOK0 MMO3HABATEIBHYIO JESITEIBHOCTH,
ompenenss e€ NeaM W 3a7add, KOHTPOJIMPOBAaTh W IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeylaraéMblii  aNropuT™M JEMCTBUH HpU BBINOJIHEHUM YYEOHBIX M HCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hambosee >PPEeKTUBHBIN CIOCOO MX pElIeHHs C YYETOM IMOIY4YEHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

v OCYNIECTBJIATH CAMOKOHTDPOJb CBOEW JEATENLHOCTH Ha OCHOBE CaMOaHaiW3a W
CaMOOLIEHKH.

[MPEJJMETHBIE PE3VYJIbTATbBI

10 KJTACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

v c(hOpMHPOBAHHOCTH MPEICTABICHUN O XMMHYECKOM COCTaBIISOIICH €CTECTBEHHO-HAYIHOM
KapTUHBI MHpPa, POJM XUMHH B TIO3HAHUM SBJICHUH NPUPOABI, B (OPMHUPOBAHWUU MBIIUICHHUS H
KYJIBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOM JJIs pellIeHUs] TPAaKTHYEeCKUX
3a/1a4 U SKOJIOrMYeCKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOM cpee;

v BIaJeHHE CHCTEMON XHMHYECKMX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAOIINE
MOHATHUS (XMMHYECKUH SJIEMEHT, aTOM, JJIEKTPOHHAs 000J04YKa aTOMa, MOJIEKYJa, BaJE€HTHOCTH,
AIIEKTPOOTPHULIATEIBHOCTh, XMMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaléHHas1), MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEpOJIHBIM CKeNeT, (PyHKIIMOHAIbHAS
rpynna, paaukai, U30MepHsi, U30MEPbl, TOMOJIOTHYECKUM Psil, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO]
U a30TcojiepKallue COeIUHEHHs, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEZIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHMs opraHnyeckux Bemiects A. M. bytieposa, 3akoH
COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XUMHH; MUPOBO33pEHUYECKHE
3HaHUS, JIeXKallie B OCHOBE IOHUMAHMUSA NPUYMHHOCTH M CUCTEMHOCTH XUMHUECKUX SBIICHUH,
dakTosornyecKue CBEIEHHUS O CBOICTBaX, COCTaBe, MOJYYEHUU M OE30MaCHOM HCIOJIb30BAaHUU
BO)XHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH IeATETLHOCTH YeI0BEKa;

v chOpMHUPOBAHHOCTh YMCHHUIl BBISBIISATH XapaKTEPHbIE TIPH3HAKU MMOHSATHH, YCTaHABIMBATD
UX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS IPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

V' cHhOPMHPOBAHHOCTh YMEHHU HCIIOIB30BATH XUMHUYECKYIO CHMBOJMKY JUISI COCTABJICHUSI
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHOI) (GOpMysa OpPraHMYECKUX BEIIECTB U
YPaBHEHHI XUMHUYECKUX PEaKIUil, M3rOTaBIMBATh MOIEIN MOJEKYJI OPraHUYECKUX BEIIECTB IS
WITIOCTPAIMK UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;



v chOpMHUPOBAHHOCTH YMEHHIA YCTaHABIMBATH IMPHHAICKHOCTh M3YUYCHHBIX OPraHUYECKUX
BEIIIECTB 110 UX COCTaBy M CTPOCHUIO K OIPENeIIEHHOMY KIIacCy/TpyIIe coeAnHEHHH (YrIeBOIOPOIBI,
KHUCJIOPOJI M a30TCOJEpIKalllhe COEAUHEHMs, BBICOKOMOJIEKYJISPHBbIE COCIUHEHMs), N1aBaTh WM
Ha3BaHUs 1o cucremarndeckoir HomeHkinarype (IUPAC), a Takxe NpUBOIUTH TpHUBHAJIbHbIC
HA3BaHUS OTHENIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMMIIEH, aleTHJIeH, STUJICHIJIUKOJb,
ruepul, ¢GeHod, (GOopMaibAerHll, aneTaldbAeru], MypaBbHHAs KHUCIIOTA, YKCyCHas KHCJIOTa,
OJICMHOBAs KUCJIOTa, CTeapUHOBAsl KUCJIOTA, TII0K03a, (PPYKTO3a, Kpaxmal, LeJUIi0J103a, TIUIHH);

V' cHOPMHPOBAHHOCTH YMCHUS ONpPEACISATh BHIbI XUMHYECKOW CBSI3M B OPraHHYECKHX
coeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

V' c(HOPMHPOBAHHOCTH YMEHHUSI TPUMEHSTH TOJOKECHHUS TEOPHU CTPOCHHS OPraHHYECKHUX
BemiectB A. M. BbyrtnepoBa nnsi oObsiCHEHUS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

v' cpOpMHPOBAHHOCTh YMEHHH XapaKTepPU30BaTh COCTAaB, CTPOCHUE, (UIMUECKUE W
XUMHYECKHE CBOWCTBA TUIUYHBIX IPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHUMYECKHUX BELIECTB
(MertaH, 3TaH, dTUJIEH, IPONWIEH, alleTUIeH, OyraaueH-1,3, metunOyraauen-1,3, 6eH30I, METaHOI,
ATAaHOJI, STWJICHTIHUKOIb, TJIMIEPUH, (DEHOJ, ameTambAerh], MypaBbHHAs M YKCYCHAas KHCIIOTHI,
[JII0K03a, KpaxMall, IeJUTI0JI03a, aMHHOYKCYCHAasl KHUCII0Ta), WUTIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXJ1y HUMHU YPaBHEHMSIMM COOTBETCTBYIOILIMX XHMHMUECKHUX pEakUuidl ¢ HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYII;

V' CHOPMHPOBAHHOCTH YMEHHS XapakT€PU30BaTh HCTOYHHMKU YIIEBOJOPOIHOTO CHIPhS
(HeTb, MPUPOAHBIIL a3, yroip), CIIOCOOBI X MEPEepadOTKU U MPAKTUYECKOE TPUMEHEHHUE TPOJYKTOB
nepepadoTKu;

V' cpOpMHPOBAHHOCTL YMEHHWH IPOBOAUTH BBIYUCIECHHUS [0 XHMHYECKHM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WJIM MPOJYKTa PEAaKIMU IO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH);

V' cpOpMHPOBAHHOCTH YMEHHI BIAaJETh CHCTEMON 3HAHMI 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIOIB3YEMBIX B XMMHUU NPU U3YUYEHUH BELIECTB M XMMHUYECKHX SIBIEHUH (HaOmroneHue,
U3MEpEeHHe, HKCIEPUMEHT, MOJEINPOBAHME), MCIIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHMS JUIs
NPUHATUS PELIEHUNM B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMsX, CBSA3aHHBIX C BEIIECTBAMU U HX
NPUMEHEHUEM;

v chOpMHPOBAHHOCTh YMEHHUI COOIIOIATH MPABUIIA MOJb30BAHUS XUMHUYCCKON MOCYIOH U
1abopaTOpHBIM 00OPYIOBAHHEM, a TAK)KE IMpaBHia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 10 BBIIIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

V' CcHOPMHPOBAHHOCTH YMEHHMI IUIAHUPOBATH M BBINOJHATE XUMHYECKHN DKCIEPUMEHT
(mpeBpallleHus] OPraHWYECKUX BELIECTB INPH HAarpeBaHUM, MOJTy4YE€HHE ATUJIEHa U M3Y4YEHUE €ro
CBOICTB, KaUeCTBEHHbIE PEAKIIMM OPraHMYECKHX BEIECTB, JI€HATypalus OEIKOB MpH HarpeBaHUH,
[[BETHbBIE PEAKLUU OETKOB) B COOTBETCTBUU C MPAaBUIAMU TEXHUKH 0€30MacCHOCTU MPH OOpPAIEHUH C
BEIIeCTBAMH U JIaDOpaTOpHBIM  O0OpPYJOBaHUEM, MPEACTABISATh PE3yJIbTaTbl XHUMHUYECKOTO
HKCIIEpUMEHTa B (JOpME 3aMHMCH YPaBHEHHI COOTBETCTBYIOUIMX PEAKIMA U (OPMYIUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

V' cHOPMHPOBAHHOCTh YMEHHN KPUTHYCCKH AHAIM3UPOBATH XUMHUYECKYIO HH(OPMAIIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

V' chOPMHPOBAHHOCTh YMEHHU COOJIIOATh TPaBUIA OSKOJIOTHYECKH IEIeCO00pasHOro
MOBE/IEHUA B OBITY U TPYAOBOH JEATEILHOCTHU B LEJIAX COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYKaroIIeH
IIPUPOJHON Cpellbl, OCO3HAaBaTh OINACHOCTb BO3ACHCTBHS Ha JXUBBIE OPraHU3MBI OIpPENEIEHHBIX
OpraHMYECKHUX BEIeCTB, MoHuUMas cmbica mnokaszarens [IJIK, mosicHaTh Ha mnpumepax crocoOsbl
YMEHBILEHUS U PEJOTBPAILEHNS X BPEJHOTO BO3JICHCTBUSA HA OPraHU3M YEJIOBEKA.

11 KJIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01Iast 1 HeopraHuuecKasi XUMHsD OTPaxaroT:

v' c(hOPMHPOBAHHOCTh MPEACTABICHUN: O XHMMHUYECKOH COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOU KapTHUHBI MUPA, POJIM XHUMHHU B TIO3HAHWUHU SIBJICHUW MPUPOABI, B (OPMHUPOBAHUH MBIIUICHUS
U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHONH TpPAaMOTHOCTH, HEOOXOAMMON Uil pelIeHUs
NPAaKTUYECKUX 3a/a4 M OSKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO H
MIPUPOAHON Cpelie;



v BlIajJicHHE CHUCTEMOM XMMHYCCKHX 3HAHHH, KOTOpas BKIIIOYACT: OCHOBOIOJIATAIOIIHE
NOHATHS (XUMHYECKHH SJIEMEHT, aToOM, W30TOIl, S-, P-, d- BJIEKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJIAPHBI 00BEM, BaJ€HTHOCTH, 3JIEKTPOOTPUIATEILHOCTD, CTENIEHb OKHCIIEHUS,
XUMHUYECKasl CBs3b (KOBaJEHTHas, HOHHAas, MeETaJNIM4YecKas, BOJOPOJHAs), KpUCTalIMdecKas
pemETKa, TUIIBI XUMUYECKUX PEAKLIUNA, pACTBOP, JIEKTPOIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTUUECKAS
JUCCOLMAIUS, OKHUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHMUYECKOH pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUHU U 3aKOHBI (TEOPUS INEKTPOIUTUYECKON TUCCOLUAIUH, TIEPUOTUIYECKHII 3aKOH
. . MeHneneesa, 3aKOH COXpaHEHUsI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U NIPEBPALICHUS SHEPTUH
IIPU XUMUYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKHE
3HaHMS, JIEXKAIIME B OCHOBE IOHUMAHUS IMPUYMHHOCTM M CHCTEMHOCTH XMMMUYECKUX SBJICHUH,
dakTosOrnuecKue CBEICHUS O CBOICTBaX, COCTaBe, MOJYUYEHUHU M OE30MaCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1€ATEIbHOCTH YEIOBEKA;

v chOpMHUPOBAHHOCTH YMEHHUi BBIABIATH XapaKTEPHbIE MPH3HAKU MMOHATHH, YCTaHABIMBATDH
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IIOHATUS IPU ONUCAHMM HEOPraHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

V' c(HhOPMHPOBAHHOCTh YMEHHI HCIIOIB30BATH XUMHUUYECKYIO CHMBOJMKY JUIS COCTABIICHHS
dbopMyI BEeLIECTB M ypaBHEHUI XUMUYECKUX peaklui, cucremarndeckyto HoMmeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHMsI OTJENbHBIX HEOPraHWYECKUX BEUIECTB (YyrapHblil ra3, yrjaeKuCHbId ras,
aMMuaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, MUThEBAs COJA, MUPUT U JPYTHUE);

v chOPMHPOBAHHOCTH YMEHUIA ONPEIEIATh BAICHTHOCTD U CTENEHb OKMCIICHUS. XUMHIECKUX
9JIEMEHTOB B COEAMHEHUSX Pa3IMYHOTO COCTaBa, BUJ XMUMHUYECKON CBS3HM (KOBaJIEHTHAs, MOHHA,
METaJIJIMYECKas, BOJOPOJHAsA) B COEIMHEHUSX, TUIl KPUCTALIMYECKOH pEHmETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJEKYJspHAs, HOHHAs, METaJUIMYecKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

V' cpOpMHPOBAHHOCTH YMEHUI YCTAHABIMBATEH MPHHAICKHOCTh HEOPTAaHUYECKHUX BEIIECTB
[0 UX COCTaBy K OMNpeAeNEHHOMY KJaccy/Tpylie COeIUHEHUH (MpOCThle BEIIECTBA — METAUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUBI, COJH);

V' cpOpMHPOBAHHOCTL YMEHHMH paCKPLIBaTh CMBICI IEPUOAMYECKOro 3akona Jl. M.
MeneneeBa 1 1IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U MTPOrHOCTHYECKYIO
byHKIINY;

V' cHOPMHPOBAHHOCTh ~yYMCHHI  XapaKTEepH30BaTh DICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 371eMeHTOB 1—4 mepuonoB Ilepuoanueckoit cuctembl XUMHUecKux anemeHToB J[. W.
MenneneeBa, HCHONB3Ysl MOHITUS «S-, P-, d-3JEKTPOHHBIC OPOUTATINY», «IHEPTETUUECKHUE YPOBHMY,
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMMUYECKHUX 3JIEMEHTOB M MX COEIUHEHHMH IO
nepuoaam u rpynnam [lepuonudeckoi cuctemsl XuMuueckux anemeHToB 1. . Menneneesa;

V' cpOpMHPOBAHHOCTH YMEHUIM XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3INYHbIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE FEHETUUECKOM CBS3H
MEX/ly HEOpPraHM4YEeCKHMMH BEIECTBAMH C MOMOUIbIO YpaBHEHHIl COOTBETCTBYIOIIMX XHMHUYECKUX
peaKuuii;

v chOpMHUPOBAHHOCTH YMEHUS KIACCH(HUINPOBATh XUMHUYECKHE PEAKIUH MO Pa3THYHBIM
NpU3HaKaM (YHUCITY U COCTaBy pearupyrolluX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakuuu, U3MEHEHUIO
CTETNEeHe OKUCIIEHUSI 3JIEMEHTOB, O0PaTUMOCTH PEaKIUy, YIaCTHIO KaTajlu3aTopa);

v c(hOPMHPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHHS PEAKIUM PA3HUYHBIX THIIOB, MTOJHBIE
U COKpalléHHbIE YpaBHEHHS peakUuid HMOHHOIO OOMEHAa, YUWThIBas YCIOBHS, MPU KOTOPBIX ITH
peaKuuy UAyT 10 KOHLA;

V' cpOPMHUPOBAHHOCTH YMEHHUI MPOBOIUTH PEAKIIUM, ITOITBEPXKIAMONINE KAdeCTBEHHBIH
COCTaB  pa3IMYHbIX HEOPraHMYECKMX BEILECTB, pACIIO3HABATh ONBITHBIM MYTEM  HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX BEILIECTB;

v c(HhOPMHPOBAHHOCTH YMCHHUI PACKPBIBATH CYIHOCTH OKUCIHMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

v c(hOPMHPOBAHHOCTh YMEHHI OOBACHATH 3aBHCHMOCTh CKOPOCTH XHMHUYECKON PEakiuu OT
pa3IMYHbIX (PAKTOPOB; XapaKTep CMEUICHHUs] XMMHUUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEILTHETO
BozneicTBus (mpunuun Jle arense);



V' chOpMHUPOBAHHOCTH YMEHUI XapaKTePU30BaTh XUMHUECKUE TPOIECCHI, JIEXKAIINE B OCHOBE
MPOMBINIJICHHOTO  TOJNIyYEHUsI CEPHOM KHUCJIOThI, aMMHaka, a Takke CPOPMUPOBAHHOCTD
npelncTaBieHui 00 OOIIMX HayyHbIX NPUHIUIAX U SKOJOTHYECKHX MpoljeMax XHMHUYECKOTO
MIPOU3BOJCTBA;

v' cpOpMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIUMCICHHS C HCIIOJb30BAHUEM ITOHSTHS
«MaccoBasi JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XMMHUYECKUX PEAKIIUsX,
Macchl BEIIeCTBAa HJIM O0bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM O00BEMY
OJTHOTO W3 yYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3((eKTa peakiMi Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS YJHEPTUU;

V' cpOpMHPOBAHHOCTHL YMEHHMH COOJIOJATH MPaBUIIA IOJIL30BAHMS XMMHUECKOM MOCYI0M |
1ab0opaTopHBIM O0OpYIOBaHUEM, a TaKXkKe MpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

v' cpOpPMHPOBAHHOCTh YMEHH ILIAHUPOBATH M BBIMOJIHATE XMUMHUYCCKUN OKCIIEPUMEHT
(pa3nokeHue MepokcHuaa BOJOPOAa B NMPUCYTCTBUU KaTalIM3aTopa, ONpPENEIEHUE CPEIbl PaCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO MHIUKATOpA, BIUSHHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINH, PEAKIIMH HOHHOTO OOMEHA, KAYECTBCHHBIC PEeaKIMK Ha Cyab(aT-, kKapOoHaT- u
XJOpUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE 3KCIEPUMEHTAIbHBIX 3aJa4 10 TemaM «MeTayibh»
n «Hemeramnel») B COOTBETCTBMM C TpaBUJIaMU TEXHHKH OE€30MACHOCTH MpPU OOpaIIeHUU C
BEIIECTBAMH U  JIaDOpaTOpPHBIM  OOOPYJOBaHHEM, WPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
AKCIIEpUMEHTA B (JOpME 3aMKUCH YPABHEHUI COOTBETCTBYIOIIUX PEaKuil U (POPMYyIUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

V' cpOpPMHUPOBAHHOCTL YMEHHMH KPHUTUYECKH aHAIM3MPOBATH XUMHMYECKYK HH(POPMALUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpEJCTBAa MAaCCOBOM KOMMYHUKaIUU, IHTepHET U Opyrux);

V' cHOPMHPOBAHHOCTH YMEHUI COOJIOIATh TPAaBHIA DKOJOTMYECKH I€7eCO00pa3sHOro
MOBE/ICHUA B OBITY U TPYJOBOM AESITEILHOCTHU B LEJSIX COXPAHEHUS CBOETO 37I0POBbS H OKPYXKAIOIIEH
MPUPOAHON Cpelibl, OCO3HABATh OMACHOCTh BO3JICWCTBUS Ha JKMBBIE OPraHU3MBI OINPEICITEHHBIX
BellecTB, moHuMas cmbica mokazatens [I/IK, mosicHITh Ha mpumepax crmocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEAHOTO BO3JAEHCTBUS HA OPTAaHU3M YEJIOBEKA.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KonnyectBo uacos DNEKTPOHHBIC
Ne n/mn HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI Beero Kourponbuele IIpakTuyeckue o0Opa3oBaTenbHbIC
paboThl paboThl pecypcbl
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKO XUMHUH
11 [Ipeamer olzraHquCKoﬁ xuMuu. Teopus CTpOCHMS OPraHUYECKUX 3 POIIL, ypok Nel
coequHennit A. M. bytieposa
Hroro no pazneny 3
Paszgea 2. YrieBoaopoanbl
2.1 [IpenenbHble yraeBoAOPOAbl — aJIKaHbI 2 PO, ypok Ne2
2.2 HenpenenbHble yraeBogopoabl: aJKeHbl, aJIKaAUEHbI, aTKUHbI 6 1 POIII, ypok Ne3
2.3 ApoMaTudeckue yrieBoa0pobl 2 POIII, ypok Ned
2.4 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOOB U UX MepepadoTKa 3 1 POIII, ypok Neb
Hroro mo pazmeny 13
Paznen 3. Kuciopoacoaepsxamme opranndecKue coenHeHust
3.1 Crnuptsl. Oenon 3 POILL, ypoku Ne6,7
3.2 Anspaeruabl. KapOooHoBbie KucinoThl. CroxkHbIe 3(DUpPBI 7 1 POIII, ypok Ne8
3.3 VraeBoasl 3 1 POIII, ypoku Nel0,11
Hroro no paszneny 13
Pa3neu 4. AzoTcoaepskanue OpraHu4ecKue coeJHHeHH
4.1 AmuHbl. AMUHOKHCIOTBIL. benkn 3 ‘ POII, ypok Nel2
HWroro no pazneny 3
Paspnen S. BeicokoMoOJIeKYIsIpHbIE COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 ‘ PO, ypox Nel7
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME = 34 2 ‘ 2




IHHOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KomngectBo yacos

Ne TeMa Vpoka K 0 DNeKTpoHHBIE 00pa30BaTEIbHBIC
n/n yp Beero OHTPOJIBHBIC PaKTHYCCKUC pecypel
paboThl paboThI

1 [IpenmMeT oprannyeckoil XuMuu, €€ BOSHUKHOBEHHE, 1 Bizeoypokit
pa3BUTHE U 3HAYCHUE

2 Teopus CTPOCHHSI OPTaHMYECKHUX COCMHCHNH A.M. 1 PAIIL ypok Nel
bytnepoBa, e€ 0OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o kinaccuuKau OpraHUIeCKUX

3 BemecTB. Homenkiarypa (cucreMaruueckas) u 1 Buneoypoku
TPUBHAIIbHBIC HA3BAaHUS OPTaHUYECKUX BEIECTB

4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJOTHUECKUI PsjT 1 1. http://files.school-

collection.edu.ru/dIrstore/ceac7808-399a-
9ac6-dh56-7ed204f861fa/index.htm
. 2. http://files.school-
5 Mertan 1 3TaH — MPOCTEHIIINE MTPEICTABUTENN ATKAHOB 1 collection.edu.ru/dirstore/5e8f612a-b762-
9f6b-de63-c5dcld3e64c5/index.htm
3. POI, ypoxk Ne2

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
DTWIICH U TIPONMIIEH — MPOCTEHUINNE MPECTaBUTETN .

7 ATKEHOB 1 1. http://files.school-

Mpaxtiaeckas paGora Ne 1. «[Toxvaene STiIcHa collection.edu.ru/dlrstore/e659f378-5a0f-

8 P pabota 12 1. «lomA 1 1 07e2-5491-felca9d05442/index.htm
HBYHCHHE €TI0 CBOHCTEY 2. http://files.school-

9 Ankanuensl. Byraguen-1,3 u metunbyraauen-1,3. 1 collection.edu.ru/dlrstore/a2fde3eb-37b0-
HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3UHbIL b327-af25-099e3fa00573/index.htm
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, 3. PO, ypok Ne3

10 TOMOJIOTUYECKHH psANl. ATIETUIIEH — TPOCTEUIITUI 1
MIPEACTABUTEND AIKUHOB

11 BbIunciienys 1o ypaBHEHUIO XUMUYECKON PEaKIUN 1

1. http://files.school-
collection.edu.ru/dIrstore/41d15ff3-ff88-

12 Apenbl: 0eH301 U TONIy0Jl. TOKCHYHOCTB aPEHOB 1 8bbh8-20b3-9b674584Fed6/index. htm

2. POIII, ypok Ne4

13 I'eneTnyeckas CBsI3b yriaeBOJOPOAOB, IPUHAICKAIIUX K 1 Bicoypoki

Pa3InuYHBIM Ki1acCaM



http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB: IIPUPOAHBIN ra3

14 Y TIONyTHBIE HEPTAHBIC Ta3bl, HEPTh U MPOAYKTHI €€ Buneoypoku, POIII, ypok Ne5
nepepadoTKu
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: IIPUPOAHBIN ra3

15 Y TIONyTHBIE HEPTSAHBIC Ta3bl, HEPTH U MPOAYKTHI €€ Buneoypoku, POIII, ypok Ne5
nepepadoTKu

16 KonTponbras pabota mo pazueny «YriaeBo0pOIb

17 [penenbHbIC OTHOATOMHBIC CITUPTHI: METAHOJI M ATAHOJ. 1. http://files.school-

BomopoaHas cBsi3b collection.edu.ru/dlIrstore/aeed24ed-bc30-

18 MHOroaToMHBIE CIUPTHI: STHICHIJIMKOIb U TIHLIEPUH ea3a-292b-193017547df2/index.htm

2 http://files.school-

19 DeHOJI: CTPOEHHE MOJIEKYJIbl, (PU3MUECKUE U XUMUYECKUE collection.edu.ru/dIrstore/cfc4d7ea-bf4c-

CBOJCTBA, IPUMEHEHNE 2822-0d33-b25b526dac4al/index.htm
3. POII, ypoku Ne6,7

Anpaeruasl: GopMaibIeriI U aneTanbAerua. AIeToH 1. http://files.school-
collection.edu.ru/dlIrstore/dcdc1448-b507-
9f8c-447a-65a6762ce485/index.htm

20 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTHI: 2. P3Ul_, ypox Ne8
MypaBbHHAsI U YKCYCHAsI http:/files.school-

collection.edu.ru/dlrstore/0472fd73-c099-
aaa7-7730-10c32cd2dafl/index.htm
[TpakTiueckas pabota Ne 2. «CBoiicTBa pacTBOpa http://f.lles'SChOOI-

21 p " P o P P collection.edu.ru/dlIrstore/7ce182f0-f5cc-
YRCYCHOM KUCTOTRD e814-f75a-734e9calbdcs/index.htm
CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEJACTABUTEIH

22 Buneoypoku
BBICIIINX KapOOHOBBIX KHCIIOT
MpbI1a Kak COJIM BBICIITUX KapOOHOBBIX KHUCJIOT, KX

23 N Buneoypoku
MOTOIIIee JeCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT http://f.”es'SChOOI_

24 THADOAH3 CHOKHBIX PP ’ collection.edu.ru/dlrstore/2638df79-e8e5-

0109-e2e2-cd2fal53a7bb/index.htm

o5 JKupsl: TuapoIN3, NpuMeHeHUe, ONOJIOTHYECKas POJTh Bizeoypoku
KUPOB
YrneBoasl: coctas, Kiaccudukaius. Baxueiinme 1. http:.//flleS'SChOOI_

26 ) ’ ‘ collection.edu.ru/dlIrstore/ac425a5f-377f-

NPEeJCTaBUTEINN: TII0K03a, (PPYyKTO3a, caxaposa

5f58-14f1-2aff690e960c/index.htm



http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/57311a71-6110-
4f77-a29f-37f5644531eb/index.htm

3. POII, ypoxku Nel0,11

1. http://files.school-
collection.edu.ru/dlrstore/3c05c8ca-1d17-
4261-737b-a8dc6a998h3f/index.htm

27 Kpaxman u memntoso3a Kak TpUpOIHbIC TOTUMEDPHI 1 2. http://files.school-
collection.edu.ru/dlIrstore/f7854399-c116-
8ebb-aade-544bc5301ae2/index.htm

29 KontposbHas pabota mo pazaeny 1

«Kucnopojcoaepkaiiyue opraHn4ecKue COeTMHEHUS
http://files.school-

30 AMUJHBI: METHJIAMHUH ¥ aHUJIMH 1 collection.edu.ru/dIrstore/0e9a9b25-b8de-
Obd2-1252-55407d90e4df/index.htm
1. http://files.school-
collection.edu.ru/dlIrstore/a46afba6-f788-

31 AMHHOKHCIIOTHI KaK aM(pOTEpHBIC OPraHNYSCKHe 1 60c4-0552-7216670bfd66/index.htm

COCIMHEHUS, UX OMoJornyeckoe 3HadeHue. [lentu sl 2. http://files.school-
collection.edu.ru/dlIrstore/aa73fec2-768f-
fe6d-52c7-8195d6878a68/index.htm

30 benku kak mpupogHbIe BBICOKOMOJIEKYIISIPHBIC 1 Breoypoku, POIIL, ypok Nel2

COCITMHEHUS
33 OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYIISIPHBIX 1 1. http://files.school-
COeTMHEHHUH collection.edu.ru/dIrstore/4d70e672-cc98-
878d-8f8c-fab065467be0/index.htm
2. http://files.school-
34 OcHoBHbIE METO/Ibl CHHTE3a BLICOKOMOIIEKYIAPHEIX 1 collection.edu.ru/dirstore/f2d5e399-43d9-
coenuHeHUH. [lmacTMacchl, KayqyKH, BOJOKHA 8d16-13a0-3f03bed4c28a/index. htm
3. POIL, ypok Nel7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm

TEMATHYECKOE IINTAHUPOBAHHME 11 KJIACC

KonnuectBo yacos DJEeKTPOHHBIE
Ne /i HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero Konrponsusie [IpakTndeckue o0Opa3oBaTeNbHbIC
paboThl paboThl pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
11 Ctpoenue atomoB. [lepuonnueckuii 3akon u [lepuoanueckas 3
cucteMa xuMuieckux sneMeHToB J[. 1. MeneneeBa
1.2 Crtpoenue BemiectBa. MHOT00Opasue BEIECTB 4
1.3 XHMMHUYECKUE PEAKLINH 6 1 1
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi xummusi
2.1 Mertamibl 6 1
2.2 Hemeramnbl 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB 2
Htoro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHs ¥ KHU3HD 4 ‘ ‘
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3 |
IMOYPOYHOE INIAHUPOBAHHME 11 KJIACC
o KonnuecTBo yacos ONEKTPOHHBIE
. Tema ypoxa Kontponerble  ITpakTiueckne oGpa3soBarelbHbIE
n/m Bcero
paboThI paboThI pecypcbl
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB 1

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH 1 Hepno;uzlqecxas{ CcUCTEMAa XUMHYCCKHNX

2 anemeHToB J[. . MenneneeBa, NX CBSI3b C COBPEMEHHOMN TeOpUEn 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX

3 COEIMHEHUH 110 TPYIIaM U IepruojiaM. 3HaueHHEe MePUOTUIECKOTO 1

3aKOHAa U CUCTEMBI XUMHNYCCKHUX 3JICMCHTOB I[I/I MeHpeneeBa B
Pa3BUTHUH HAYKH




Crpoenue BemiecTBa. XMMHUUYECKasl CBSI3b, €€ BUJIbl; MEXAHU3MBI

4 o0pa3oBaHMs KOBAJIEHTHOM CBs3U. BosoponHas cBs3b .

5 BanentHocts. DnekTpooTpunareabHocTh. CTeneHb OKUCICHUS. 1
BemiecTBa MOIEKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS

5 [TonsiTHE 0 MUCTIEPCHBIX cucTeMaxX. VICTHHHBIC ¥ KOJUTOUHBIC PACTBOPEI. 1
MaccoBas 07151 BellecTBa B pacTBOpe

7 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COeTUHEHUH. 1
I'eneTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB, PA3IMYHBIX KJIACCOB
Knaccudukanus XuMu4eckux peakiuii B HEOPraHMIeCKOnu 1

8 OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH 1
COXpaHEHHUSI U MIPEBPAICHHS] SHEPTUU IIPU XUMHUECKHUX PEaKIMSIX

9 Cxkopoctb peakiuu. OOpaTuMble peakiiuu. XUMHUECKOEe paBHOBECHE 1

10 [TpakTrueckas pa60Tal Ne 1. «BnusHue pa3nuyHbix GakTOpoB HA 1
CKOPOCTh XUMHUYECKOUW PEAKITUI
DnexTponuTHYeCKas qucconuanys. [IoHsITHE 0 BOTOPOIHOM MTOKa3aTelne

11 (pH) pactBopa. Peakiuu nonHoro ooMena. I'uaposin3 opraHn4ecKux u 1
HEOPraHMYECKUX BEIIECTB

12 OKI/ICJ‘II/ITGJ'II)HO-BOCCTaHOBI/ITevJ'IBHBIG peakuuu. [Tonsarue 06 >rekTponmse 1
pacIiiaBoB ¥ pacTBOPOB COJIEH

13 KonTponbhas pabota no pazneny «TeopeTndeckue OCHOBBI XUMHUI 1
Mertauibl, ux noyioxkenue B [lepuoguyeckoil cuCTeMe XUMHUYECKHX

14 snemeHToB /. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. 1
OO0mue ¢pu3nuecKrue CBOMCTBA METAIIOB

15 CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH Psil HAPSYKEHUH METaJIOB 1

16 XUMHUYECKUE CBOMCTBA BAKHEUIITUX METAIJIOB (HATPUMA, KAJIUH, 1
KaJIbIIMIA, MarHU{, ATFOMAHHANA) U UX COSTUHEHUIN

17 XUMHUECKUE CBOMCTBA XpOMa, MEAN U UX COEAMHEHUN 1

18 XVMHYECKUE CBOWCTBA ITMHKA, JKeJie3a U MX COCTUHEHUM 1

19 [IpakTuueckas padora Ne 2. "Pemienne skcriepuMeHTAIBHBIX 3a/1a4 10 1
teme «MeTamby"

20 Hemerannsl, ux nonoxenue B [leproaudeckoil cuCTeMe XMMHUYECKHX 1
anemeHnToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUS aTOMOB

21 ®dusndecKue CBOMCTBA HEMETAIOB. AJUTOTPOIHS HEMETAIIOB (Ha 1
npuMepe KUCIopoa, cepsl, pocdopa u yrieponaa)

22 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCTMHEHUI 1




23 XUMHUECKHE CBOMCTBA a30Ta, pocodpa 1 X COeTUHEHUN 1

24 XHUMHYECKUE CBOMCTBA YIIIepO1a, KPEMHUS U UX COCIUHEHUU 1

25 [IprmeHeHne BaXKHEUIMX HEMETAJUIOB U UX COCTMHEHUI 1
O06o06mieHne U cucTemMaTu3ays 3HaHui o Teme «Hemeramnsny.

26 Bprunciienns no ypaBHEHUSAM XUMHAYECKUX PEAKIIUN U 1
TEPMOXUMHUYECKUE PACUETHI

27 HpaK"l:I/ILIeCKaSI pabota Ne 3. «PemeHne 3KCIepuMEHTAIBHBIX 33124 110 1
Tteme "Hemerasl"»

28 KonTtponpHas padora no Temam «MeTamuibl» 1 «HemeTas» 1

29 Heopranudeckue u oprannyeckue KUCiIoTel. Heopranndeckue u 1
OpraHUYeCKHe OCHOBAHUS

30 AmpoTepHble HEOPraHUYECKUE U OPIraHNYECKHE COSAMHEHUS. 1
['eneTnueckas CBsi3b HEOPTaHMYECKUX M OPTAHUYECKHX BEILECTB

31 Ponb xumun B o6ecrieueHu 3KOJI0TUHYECKON, JHEPTETUYECKON U 1
IUILEBOH 0€30MaCHOCTH, Pa3BUTUU MEUIIMHBI

30 [IpencraBienus o(i O0IIMX HAyYHBIX IPUHLUIAX POMBIIUIEHHOTO 1
NIOJTy4YECHHUsI BKHEHIIINX BEIUIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XuMHS ¥ 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIbBI IJIA YUEHUKA

 Xumwmsa, 10 xmacc/ Tabpumensn O.C., OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBenienne.

* Xumus, 10 xmace/ TI'abpuensu O.C., OctpoymoB W.I'., CmagkoB C.A., AkmnuoHepHOe

obmmectBo «M3natenscTBO «IIpocBemenuey.

* Xumus, 11 xmacc/ Tabpuensun O.C., OOmeEcCTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO

«APODA»; AkrmonepHoe obmiectBo «M3marenscTBo «IIpocBenienue.

* Xumus, 11 kmace/ T'abpuensu O.C., OctpoymoB W.I'., CmagkoB C.A., AkmuoHepHOE

obmmectBo «M3natenscTBO «IIpocBemenuey.

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA

1.

2.

3.

4.

=

ok~

INabpuensa O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB 001eo0pa3oBaTEIbHBIX
yupexaenuit. [Iporpammel a7st 00pa3zoBaTenbHbIX yupexaeHuit. Xumus. — M.: [Ipoda, 2020.
INa6puensu O.C., Cnaako C.A. Meroaunueckoe nocodue k yueonuky O.C.I'abpuensna «Xumus.
10 xmacc. ba3zoBerii ypoBenby».- M.: poda, 2020.

["a6puensu O.C., JIsicoa I'.I'., Beenenckas A.I'. Xumus 11 xnacc: HactonbHast KHUTa yIUTENS B
nByX yactax. — M.: Ipocda, 2020.

[opsiuea N.1O., BypmuctpoBa H.A. Xumus 11 knacc. [IpoBepounbie paOoThl B IBYX 4acTsX. —
Caparog: Jluneii, 20205.

HU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET

CD-ROM for Windows. Ypoku xumun 10-11 xinacesr. — M.: OOO Kupumt u Medoauii.
CD-ROM for Windows. Xumus B mKkoJje. BemecTBa U ux npeBpanieHus. DIESKTPOHHBIE YPOKH H
tectbl. — M.: 3A0O Hoswiit auck, [Ipocsemenue ME/IUA.

CD-ROM for Windows. Xumus B mkose. ClioKHble XUMAYECKAE COEAUHEHUSA B ITOBCEIHEBHON
YKU3HU. DJIEKTPOHHBIE YpOKH U TecThl. — M.: 3A0 Hosslil quck, Ilpocsemenne MEJINA.
CD-ROM for Windows. Xumus.8-11 knacc. LlkoneHsrii penerurop. — CI16.: OOO ITutep Ipecc.
CD-ROM for Windows. O6mias u Heopranuueckas xumus. 10-11 kmaccet — M.: 1C u
nabopatopus Mapl'TV.



